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The Training of Engineers. 


Tue conference on the education and training 
of engineers convened by the Institution of Civil 
Engineers was held on the 28th and 29th of the month, 
and was fairly well attended, there being present at 
the opening meeting, on a rough estimate, about one 
hundred and fifty persons. Whither it led we are 
unable to say. The views expressed were nearly as 
great as the number of speakers, and very exhaustive 
analysis will be needed if any definite result is to 
ensue. One thing did, however, seemed to stand out 
fairly well, and that was that the engineering employer 
was beginning to kick against the excess of college learn- 
ing, and to demand other qualifications than the mere 
ability to take degrees. The wiser professors fully 
endorsed the engineers’ views in this respect, and we may 
possibly see some modification of the examination 
system, not only at the colleges and universities, but at 
the Institution itself. ‘Two other points also seemed to 
stand out prominently—one, that the young engineer, 
into whatever branch of the profession he proposes to 
turn, must go through a course of practical training, and 
the other that, taking one consideration with another, the 
best foundation for the engineering profession, as for all 
others, is a sound “ literary’ education such as is given 
by our best public schools. We do not know whether 
this is an indication that the pendulum is swinging back 
from the modern side, or whether the education given on 
that side is regarded as sufficiently literary in character, 
but the view obviously is that specialisation at too early 
an age is undesirable. We have something more to say 
about the conference on another page. 


Old Age Pensions and State Monopolies. 


Signor Nirti’s scheme for the payment of old 
age pensions has, during June, convulsed commercial 
Italy. The Government, not being prepared to face 
unpopularity by proposing direct means towards provid- 
ing nearly £4,000,000 a year, has hit on the monopoly of 
life insurance, and, in spite of remonstrances from 
financiers and “ amicable observations ” from ambassadors 
(for many of the companies trading in Italy are foreign), 
the project has been rushed through committee by the 
threat of Signor Giolitti, the autocratic Prime Minister, to 
dissolve the Chamber. As to its efficacy, the companies’ 
present industrial gains represent an almost negligible 
part of the sum necessary; nor is the State likely largely 
to increase the balance-sheet, judging by the financial 
conduct of her railways and by the fact that she will be 
confronted by the inborn diffidence of her people to work 
private affairs with Government representatives. But, 
putting this aside, together with the advisability of adding 
to the already mighty phalanx of Italian officialdom, the 
moral trend of the scheme is eminently calculated to 
shake confidence. The companies dispossessed “have no 
right to pretend to any compensation or indemnity of any 
kind ; they will continue in the exercise of the contracts 
in course.” So reads the second clause, and by this 
death-in-life sentence payment of indemnity for expropria- 
tion is avoided. No suppression, it is argued, is entailed 
in the State declaring that in the future certain financial 
operations hitherto free belong to her alone, and goodwill 
is not tangible patrimony. That these Macchiavellian 
subtleties are inopportune in Italy’s jubilee year is pointed 
out by many, and scathing protests have been voted 
unanimously by the principal Chambers of Commerce, 
including those of Milan, Genoa, and Turin. The Bill 
will, it is hoped, be much amended; as a precedent it is 
certainly fraught with danger to the great industries. 


Quebec Bridge Commission. 


A CHANGE has been made in the personnel of the 
Quebec Bridge Commission. The former chairman, Mr. 
H. E. Vautelet, who was appointed three years ago, has 





resigned owing to ill-health, and his place has been filled 
by Mr. C. N. Monsarrat. Mr. Charles Macdonald, who 
was appointed to the position rendered vacant by the 
resignation of Mr. Fitzmaurice, has also resigned, and 
Mr. C. C. Schneider has been chosen to fill it. The 
board as now constituted consists of Mr. Monsarrat, 
chairman, Mr. Modjeski, and Mr. Schneider. Charles N. 
Monsarrat is a native of Montreal, and has been in the 
bridge department of the Canadian Pacific Railway for 
over twenty years, where he advanced from the lowest 
position to that of chief bridge engineer of the system, a 
post he occupied for ‘several-years “with distinction. 
Amongst some of his'most- interesting works are the 
immense Lethbridge Viaduct and the reconstruction of 
the Lachine Bridge over the St. Lawrence River. Mr. 
Monsarrat is a member of the Canadian Society of Civil 
Engineers. He was awarded the Gzowski medal of the 
Society in 1910. Charles Conrad Schneider is a well- 
known American consulting engineer, whose headquarters 
are in Philadelphia. His connection with a great number 
of the largest bridges in America, and his experience with 
cantilever structures in particular, fit him eminently well 
for the duties of the office. Mr. Schneider has been for 
many years consulting bridge engineer of the Canadian 
Pacific Railway. In the investigation into the Quebec 
Bridge disaster, Mr. Schneider reported at length on the 
calculations and design of the ill-fated structure at the 
request of the Canadian Government. He is a member 
of the Canadian Society of Civil Engineers, of the American 
Society of Civil Engineers, and of the American Institute 
of Consulting Engineers. He was president of the 
American Society of Civil Engineers in 1905, and is at 
present a member of council of the American Institute 
of Consulting Engineers. 


The Working of German Patents. 


A NOTABLE change has just been made in the 
German Patent Law with regard to the obligation of 
patentees to work the inventions covered by their patents. 
Hitherto the owner of a German patent was liable to have 
his monopoly withdrawn if it could be proved against him 
that he had failed to take adequate steps to bring his 
invention into practice within three years of the publica- 
tion of the grant. The law, however, was seldom rigidly 
interpreted, and it was usually considered sufficient if the 
patentee announced his willingness by advertisement or 
otherwise to grant licences on reasonable terms. When 
the Patents and Designs Act of 1907 was passed a great 
outcry arose in Germany, and complaint was made by 
foreign owners of British patents that the working clauses 
of the Act were detrimental to their interests. The change 
in the German Patent Law now brings it into line with 
that existing in this country. A German patent can no 
longer be revoked on the sole ground that it is not being 
worked, but only if the working is being effected either 
exclusively or principally outside the German Empire or 
its colonies. The new Act is subject to existing inter- 
national treaties, and the agreement made between 
Germany and the United States in 1909 exonerates 
American owners of German patents from working the 
same. It is, however, expressly stipulated that the owner 
of a German patent cannot escape his obligations by 
temporarily assigning his rights to a citizen of the United 
States for example. A fictitious transfer of the patent 
without an actual and bond fide assignment of the 
property rights will not save the patent from revocation. 
The new law came into force on the first day of July. 


The Lion and the Lamb. 


A MAGNIFICENT banquet was given last week 
by the Duke of Devonshire and a committee of the Iron 
and Steel Makers of Great Britain to a large number of 
notable guests from America, Belgium, France and 
Germany. The object of the banquet was apparently to 
usher in a new millennium in which the lions and lambs 
of the iron and steel trade are to lie down together, and 
the old Adam is no longer to inspire in the lion designs 





upon the lamb nor in the lamb fear as to the lion’s inten- 
tions. Judge Gary, president of the United States Steel Cor- 
poration, is the apostle of this new doctrine of peace. He 
spoke eloquently upon it after the dinner, but left us with 
very vague notions as to the precise objects he has in 
view. Broadly speaking, however, we gather that he aims 
at the establishment of an international understanding as 
to the prices of iron and steel. There is to be competition, 
of course, but it is, if we understand him aright, to be 
open competition in the sense that every competitor will 
state frankly what he proposes to do. Itis to be presumed 
that prices will be settled at general committees, and 
that undercutting will be strictly prohibited. Presumably 
also spheres of influence will be prescribed, to overstep 
which will be hitting below the belt, and will be visited 
with penalties. The imagination of the altruist is fired 
by such schemes of universal bliss, whilst the matter-of- 
fact man who believes that fighting is inherent in human 
nature looks on them with some suspicion. Judge Gary 
was supported by Belgian, British, French, and German 
representatives of the iron and steel trades, who were all 
equally careful not to commit themselves too far, and to 
say nothing that would dim the post-prandial harmony 
of the evening. It was left to Mr. Bonar Law, in a 
speech remarkable for its excellent good nature and sly 
wit, to suggest that human nature had still to be bargained 
with. 


The Paris Water Supply. 


AFTER being led to believe that the huge expendi- 
ture undertaken for many years past to bring fresh 
supplies of spring water to Paris had placed the city beyond 
the possibility of an irregular distribution, Parisians were 
disagreeebly surprised early in the month to learn that the 
water supply would be cut off during the night. The 
reserves of filtered water were so low that the supplies 
had to be restricted to avoid the necessity of distributing 
water direct from the river. At present Paris receives 
daily 300,000 cubic metres of spring water and 55,000 
cubic metres of filtered water, which are only just sufficient 
for its needs, and in order to meet the heaviest possible 
demand, a programme was drawn up in 1909 for bringing 
new supplies of spring water and constructing new filter 
beds, for which the Municipal Council has already voted 
the sum of 149,000,000f. It is estimated that this under. 
taking will occupy from three to four years. The unex- 
pected shortage of the water supply has resulted in some 
strong criticisms being passed on the department respon- 
sible for the water distribution. A vote of the Municipal 
Council regretted its want of foresight and dilatoriness in 
carrying out the necessary works, despite the enormous 
sums of money that have been placed at its disposal. 


The New Deep-water Basin at Southampton. 


THE s.s. Olympic arrived at Southampton during 
the first week of the month and was berthed in the new 
deep-water basin. This basin opens into the river Test 
and lies to the westward of the old deep-water enclosure 
known as the Empress D ck. The new basin has a 
length of 1700ft., a width of 400ft., and a depth of 40ft. 
at L.W.O.S.T. The total height of the enclosing walls is 
75ft. from coping to foundation. The lower 45ft. was 
constructed in trenches, the remainder being built in the 
open. Portions of the work at the junction with the 
river Test are founded on 8-ton concrete blocks set in 
position by dress divers. Two sheds are to be provided 
on each of the longitudinal quays, one of these on the 
eastern quay being already completed. These sheds are 
700ft. long and 120ft. wide, a width which has not been 
uncommon during the past few years and one which, con- 
sidering the size of vessel to be accommodated, is per- 
haps the reverse of excessive. The space reserved for 
cranes, railway tracks, and passenger gantries, between 
the front of the sheds and the quay face is 35ft. Four 
electric cranes are being provided for each berth, and it is 
noteworthy that of these two are to have a lifting 
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capacity of 5 tons, the standard only a few years ago 
being but 30 ewt. 


Pumping Station at Walton-on-Thames. 


On the 10th of the month the new pumping 
station which has been constructed near Walton-on-the- 
Thames by the Metropolitan Water Board was formally 
put to work. This station has two sets of pumping 
engines. The first set consists of four triple-expansion 
marine type engines coupled direct to two-stage centri- 
fugal pumps. Each set is of some 500 horse power, and 
is designed to raise 25 million gallons of water into either 
the Walton reservoirs, constructed some few years back, 
or the Island Barn reservoir, which is now being made, 
the head against which they have to work being 64ft. 
The chief novelty in the station, however, consists in the 
other set of pumping engines. By these additional water 
from the intake channel can be pumped into the 
reservoirs, the motive power being that due to the water 
descending from the level of the reservoirs to that of the 
filter beds on the other side of the river at Hampton. 
There are three units, each composed of a Gilkes turbine 
coupled to a Gwynne pump, the capacity of each unit 
being 10 million gallons of water per day raised against a 
head of 64ft. Tests of these pumps have shown most 
satisfactory results, and about one-third of the total 
power expended in the main pumping engines can be 
regained in the form of more water pumped into the 
reservoirs. As a matter of fact, the actual saving in coal 
amounts, if the plant is run to its full capacity, to over 
10} tons per day of 24 hours. 


The Berlin City Railway. 


Ir is reported that the first instalment for elec- 
trification of the Berlin city railway is to be included in 
the budget for 1912. According to the negotiations 
between the Ministry of Railways and the large electrical 
firms, the costs of the project will amount to 110 million 
marks. This sum includes the electrification of the-whole 
city railway, i.e., the railway encircling the town as well 
as the line forming a diameter of the circle and passing 
through the centre of the town from east to west. As 
already recorded in these columns, the new project is to 
retain the present carriages and to haul the trains by 
electric locomotives receiving their current supply from 
an overhead trolley wire. The existing track will only 
need to be slightly altered, the principal work being the 
erection of the poles. The chief expenditure will be for 
electric locomotives, which are to be ordered next year. 
When the electrification plan has been fully carried out, 
the inter-urban or main line trains that pass through 
Berlin will also be hauled over the Berlin section by 
electric locomotives. St+am locomotives will, perhaps, 
still be held in reserve for cases of emergency. The electri- 
fication of the Berlin railway will entail an increase in the 
fares. The tariff will, generally speaking, be the same as 
that of the Berlin elevated light electric railway, on which 
passengers are able to travel third class to the fourth 
station from the point of departure, an average journey 
of twenty minutes, for 10 pfennigs. At present the city 
railway takes its passengers to the fifth station for 10 
pfennigs ‘about a penny). The electric trains will shorten 
the time of travel from the east to the west of Berlin by 
about ten minutes. 


Artistic Engineering. 


THE vast programme of public works which is to 
be carried out in Paris during the next few years includes 
amongst other things an extension of the rue de Rennes 
to the Seine, and in connection therewith it was proposed 
to revive the Alphand project of building a double skew 
bridge across the river. As a means of facilitating traffic 
such a bridge would have been invaluable; but when a 
view of the proposed construction was published in the 
journals the Parisians rose up in their wrath and declared 
that the bridge would be an outrage to their artistic sense. 
One of the most picturesque views of the Seine would, 
they urged, be utterly spoilt by the monumental bridge 
spreading its arms like an X across the river. It can 
hardly be said that there was anything ugly in the bridge 
itself, but it was entirely out of place in the foreground of 
a riverscape picture. In view of this strong protest, the 
idea of constructing the bridge has been abandoned, and 
it is to be replaced by another between the Monnaie and 
the rue du Louvre. The Art Committee of the Prefecture 
of the Seine, however, has decided that no effort will be 
spared successfully to harmonise art with engineering in 
the designing of this bridge. It is probable that the dif 
ferent projects will be reproduced on a model of the Seine 
with the picturesque grouping of the Isle de la Cité in the 
background, and the plans will not be finally adopted 
until the design of the new bridge has met with general 
approval. The engineer has rarely to trouble himself so 
much with artistic effects as when he is called upon to 
introduce modern constructions without changing the 





physiognomy of a town that owes its charm to unpre- 
meditated harmony and the mellowness of time. 


Royal Commission on Coast Erosion. 


Tue third and final report of the Royal Com- 
mission on Coast Erosion was issued towards the end of 
the month. It appears to have been received with 
almost universal approval, and it may certainly be said of 
it that it is a remarkably well thought-out document. Its 
principal finding is that it is advisable to constitute a 
Central Authority to have charge of the questions of 
coast erosion, sea defence, and land reclamation, and it is 
suggested that the Board of Trade, which already possesses 
some power in this direction, should be made this autho- 
rity. The powers proposed to be vested in this new 
authority are far-reaching. No new works of any 
kind will be permitted without its sanction, and 
it will be able to order the construction of any new 
works if it sees fit. Moreover, it will, should the pro- 
posals in the report be made law, be illegal to remove 
anything, whether sand, shingle, mud, or rock, from either 
on or below the foreshore without the consent of the 
Board of Trade. The Commissioners state that it is very 
rarely worth while to preserve purely agricultural land 
from erosion; indeed, they specifically say that some 
measure of erosion is an absolute necessity in order that 
there may be the wherewithal from which the wastage in 
beach material, which forms the main defence of the 
coast line, may be made up. This is, no doubt, perfectly 
correct from a national point of view, and will probably 
meet with the approval of everyone saving the unfortu- 
nate individuals whose land is being washed away. 


The Trafalgar Dock. 


The work of enlarging the Trafalgar Graving 
Dock at Southampton has been in hand since October 
last, and fairly good progress is now being made. It 
seems, however, unfortunate that enlargement should be 
necessary at all in a dock completed so recently as 1904. 
Doubtless the entrance was originally on the narrow side, 
being only 2ft. 6in. wider than that of the Prince of Wales 
Dock at the same port, a dock constructed ten years 
earlier. As both greater length, width and depth were 
found necessary, there is no wonder that an alternative 
proposal to construct a new dock on the bank of the 
Itchen at Woolston should, prior to the inception of the 
work now in hand, have found many advocates. The 
lengthening of a graving dock is undertaken every day, 
but the widening is quite a different matter, and when 
taken in hand is usually carried out by replacing one or 
other of the side walls, the increase in width being made 
sufficient to admit of the new wall being built behind the 
old ene, which latter is subsequently removed. In the 
case of the Trafalgar widening, however, the side walls 
are each being pared down and compensating material in 
the shape of counterforts added to the back. The size of 
the new dock is to be:—Length, 897ft.; depth on sill at 
H. W. N.T., 31}ft.; width at entrance, 100ft. as against 
875ft., 293ft., and 90ft. respectively. The original gates 
are to be replaced by a sliding caisson, a form of dam 
which admits of the pressure being taken on either side, 
and which will make it possible to retain the water in the 
dock after the tide has begun to ebb. The use of the 
sliding caisson, a considerably more expensive barrier 
than gates, was at first confined to Admiralty work, but 
now appears to be growing in favour for wide entrances, 
the Mersey Board being one of the latest converts. 


Extension of Armoured Concrete. 


Most visitors arriving in Paris by the Gare St. 
Lazare will have been struck by the hanging pavements 
on each side of the railway. At the time of the Exhibi- 
tion it was found necessary to widen the deep cutting by 
12 metres to allow of the laying down of two additional 
tracks, and as it was clearly impossible to encroach 
upon the roadway on each side, M. Rabut, chief 
engineer of the Ponts et Chaussées, conceived the idea of 
supporting the pavements and a part of the roads on 
huge brackets of armoured concrete, one of seven metres 
and the other of five metres. While French engineers 
had implicit faith in the resistance of armoured concrete, 
others were more reserved in their opinions, but now-a- 
days the value of this system of construction is generally 
recognised, and in a recent communication to the French 
Academy of Sciences M. Alfred Picard referred to the 
hanging pavements as evidence of what could be done 
with such material. To test its resistance a 33-ton 
steam roller was several times driven over boards placed 
at short intervals across the pavement. 
believes that it will be possible to build similar brackets 
of armoured concrete 30 metres wide. Meanwhile, the 
use of this material is constantly extending in France, 
and is largely employed in the construction of buildings, 
while it has become a common thing to make foot- 
bridges of it. 


M. Picard | } 





THE DUNSTON POWER STATION. 
No. I. 


WE have on several occasions referred to the power 
stations which have been built in the neighbourhood of 
Newcastle-upon-Tyne by the Newcastle upon-Tyne 
Electric Supply Company. The references are, as a fact, 
too numerous to give in full, but we may mention 
September 13th and 20th, 1901; September 9th and 16th, 
1904; and September 9th, 1910. The company has 
always been most enterprising. It commenced as a 
supplier of electrical energy for lighting purposes in New- 
castle in the early nineties, and has steadily continued to 
enlarge its sphere of operations, until now its system covers 
an area of over 1000 square miles, which extends from 
Blyth on the Northumberland coast on the north to 
Guisborough on the south, and from the coast westwards 
to Consett and Bankfoot—see Fig. 1, which is a sketch 
map of the district. At the present time it is sup- 
plying some 150,000 horse-power of plant in connec- 
tion with railways, tramways, collieries, shipyards, 
lighting, heating, cooking, and chemical works. 

It will not be necessary to refer in detail to the various 
power stations belonging to the company which are now 
in operation. It will only be necessary to say that the 
principal station is at Carville-on-Tyne, and that inter- 
esting features of the undertakings are the supply 
stations, which utilise the waste heat from coke ovens, 
blowing engines, &c., which produce a large quantity of 
electrical energy. Among these stations may be men- 
tioned those at Bankfoot, Blaydon, Bowden Close, New- 
port, and Weardale, while others are being constructed at 
Port Clarence, Redcar, and elsewhere. Interesting as 
these stations are, however, it is not with them that we 
are concerned at the present moment, but with the new 
generating station which has been erected at Dunston. 

Some three years ago the company decided that it 
would be expedient to construct a coal-fired power 
station at a point higher up the Tyne than Newcastle 
itself, and on the opposite, that is to say the Gateshead 
side of the river. There were several reasons which 

















Fig. i-AREA SUPPLIED WITH ELECTRICAL ENERGY 


prompted this step. Among the most cogent of these 
was that, whereas there is a certain amount of room for 
extensions at the Carville station, it was not considered that 
the area available would be sufficient to meet the demand 
for current which it was deemed was certain to arise ; and 
another reason was the desire to have a power supply 
station in a neighbourhood which would permit of the 
erection of works for the carrying on of new manufacturing 

rocesses. We understand that the demands for such 

and are becoming increasingly numerous, manufacturers 

being attracted to the district by the fact that electrical 
power can be cheaply obtained. According to information 
supplied to us the increase amounts to as much as 20,000 
horse-power per year. After an examination of the whole 
neighbourhood, it was decided to erect a steam-driven 
power plant on the banks of the Tyne at a place called 
Dunston. This place is nearly opposite the western end 
of the Elswick Works of Sir W.G. Armstrong, Whitworth 
and Co., Limited, is about three miles above the High 
Level Bridge and about eight miles by river from Carville 
station. The area of land acquired is about 30} 
acres, and it has a frontage to the Tyne of about 
900ft. In the immediate neighbourhood there is plenty 
of vacant land suitable for the erection of works, and on it 
one entirely new manufacturing works, at any rate, is at 
the present time in course of construction. Near the 
Carville station there is very little land left for future 
developments, while near Dunston there is ample space 
for very considerable building operations. The choice of 
the latter position may, therefore, be regarded as wise, 
and the same may also be said of the policy which has 
been followed by the company in acquiring such a con- 
siderable area as 30} acres, for it is morally certain that 
in a very short time it will be necessary to enlarge even 
the huge station which has now been erected at this 
place, and which was formally opened on Wednesday 
ast. 

Even the foregoing does not entirely exhaust the list of 
advantages which the company derives from the possession 
of its new power station. There is, of course, the extra 
security, having regard to continuity of supply, from 
having two large stations; but there is more than this. 
Carville station is situated towards one end of the Tyne 
network of mains, Dunston is near the other end ; and as 
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DUNSTON POWER STATION —SECTIONS THROUGH ENGINE AND BOILER HOUSES 


(For description see page 2) 
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new mains have been run in connection with the latter, 
the result has been practically tc double the capacity of 
the very heavy cable network which exists on both sides 
of the Tyne. We may say that the cables which run on 
each side of the river are connected together at Carville 
by means of a tunnel driven by the company under the 
river, and also by means of connecting cables carried 


economical generation of electricity. It is erected on the 


matter in suspension, saving only in late autumn, when 


south bank of the Tyne, and is situated about half-way | fallen leaves are brought down by the stream. 


between the North-Eastern Railway Company’s bridges 
at Blaydon and Newcastle, and as sidings having direct 
connection with this company’s system have been laid, 
coal supplies can be obtained with almost equal facilities 
from either the Durham or Northumberland coalfields. 
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Briefly stated, the Dunston station is laid out to 
accommodate eventually six units of 8000 kilovolt- 
ampéres capacity each. The existing engine-house has 
been made large enough to contain four units of this size; 
but at the present moment only three are in position, 
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Fig. 3—SECTION THROUGH HIGH-PRESSURE CYLINDER OF 7000 KILOWATT TURBINE 


over the two bridges of the North-Eastern Railway Com- 
pany and over King Edward and the old High-Level 
bridges. The new station at Dunston therefore improves 
the position of the company not only from the point of 
view of generating capacity, but also to a most important 
extent from that of distribution. 

The position chosen for the Dunston station could 
hardly have been better as regards facilities for the 


Moreover, a landing stage carried on piles is being con- 
structed on the river front by which, if necessary, sea- 
borne coal can be obtained by means of lighters. Further 
than this, condensing water in abundance, and of good 
quality, is obtainable from the river. With regard to this 
latter attribute the company is certainly fortunate, con- 
sidering that the water is taken from a tidal river. We 
understand that very little trouble is experienced from 


two of these being of this power,and one of 7000 kilovolt- 
ampéres. The general lay-out of the station is shown in 
the drawings on page 3, which give a plan and sections of 
the buildings. Three-phase current, with a periodicity of 
forty complete cycles per second, is generated, the voltage 
being between 5750 and 6000. The outputs given above 
are those under normal rating for continuous running; 
but the generators are designed to stand a 25 per cent. 
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overload. It is intended that, when the demand war- 
rants it there are to be three boiler-houses, each con- 
taining eight boilers for each set of two generators. At 
present, however, only one boiler-house, equipped with 
eight boilers, has been installed. In describing the 
station it will, perhaps, be convenient if we commence by 
referring to this portion of it. 

The boilers are of the Babcock and Wilcox marine 
water-tube type, and each is provided with one of this 
firm’s return-tube superheaters. The heating surface of 
each boiler is 6725 square feet, and of each superheater 
1156 square feet. The normal evaporation of each boiler 
is 80,000 lb. of water per hour and the maximum evapo- 
ration 87,500 lb. The intention is that when the station 

















bringing in and storing coal will also be observed. The 
coal is brought on to the site in bottom-discharging 
railway wagons, which are hauled from the railway and 
up to the receiving point by means of electric locomo 
tives worked on the overhead system. Each truck is taken 
in turn over a coal receiving hopper and discharges its 
load. Running under this hopper is an endless chain of 
conveyor buckets. This chain of buckets is led over 
pulleys first of all to the top of the coal store—see page 
3—then along its top, and along the top of the boiler- 
house to the end of the latter, then down alongside the 
wall dividing it from the engine-house, then back under 
the boiler-house and coal store till it returns again to its 
starting point. 


End-View 
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chains of the conveyor. Mounted near the periphery 
of each disc is aseries of specially shaped fingers. These 
are, by the action of cams, made to project in rota- 
tion in such a manner that they one after another en- 
gage in the links of the conveyor chains—one finger 
on each disc engaging each chain sitwultaneously— and 
as they do so giving the whole series of buckets an 
impulse forward. The impulse imparted, the fingers by 
the rotative action of the discs carrying them, and by the 
further action of cams, are disengayed from the chains, 
the latter being left in such a position that the next 
fingers on the discs as they are pushed out may engage 
in further links in the chain and impart another forward 
impulse to the buckets. Described in this manner the 
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is completed four boilers shall be apportioned to each 
generating unit, three of which shall be in operation 
while one is a stand-by. This would mean that 
90,000 Ib. of steam would be available at normal working 
for each 8000-kilowatt generator unit, which would 
represent 11.25 lb. per kilowatt - hour. Chain grate 
stokers are employed, the grate area being 168 
square feet for each boiler. The working pres- 
sure is 200]b. per square inch. Each boiler has its 
own economiser, with a heating surface of 2880 square 
feet. The economisers are arranged in pairs as far as 
their connection with the chimney is concerned. The 
draught is of the induced type, and is brought about by 


Fig. 4A—GOVERNING GEAR OF 8000 KILOWATT TURBINE 


Returning for a moment to the boiler-house, it will be 
observed —see page 3—that there is first of all a basement 
in which the ashes are dealt with. To these we shall 
refer again later on. Above this basement is the stoking 
floor. Running down the centre of this is a passage-way, 
and four boilers are arranged on each side of this passage 
way. Above each boiler is its economiser, and above the 
economiser is the chimney. The products of combustion 
from the boiler furnaces are thus always led upwards and 
do not descend at any point. Arranged to come between 
the economisers, and right over the passage-way between 
the boilers, is a series of coal bunkers, one to each boiler, 
and of a capacity calculated to keep the station running 











Fig. 5-GOVERNOR OF 8000 KILOWATT TURBINE 


means of motor-driven Sirocco fans. A single fan is 
arranged in the uptake of each of four riveted steel 
chimneys, one fan serving to exhaust the gases through a 
pair of economisers. The fans are mounted on a shaft of 
very ample proportions, and the bearing next the fan is 
water cooled, with the result that the shaft, which is 
designed to be slow-running, is practically stone cold. 
The fan motors are of the three-phase type, and of 
65 brake horse-power. The whole boiler installation has 


been designed with the idea of reducing the temperature | 


of the gases to as low a point as 300 deg. Fah. before dis- | 
| revolved through the intermediary of gearing by means 


charging them into the atmosphere. 


The arrangement of the boilers and boiler-house is well | 
shown in the engravings, and from these the method of | 


for a week with a load factor of 50 per cent. The coal 
conveyor is led directly over the centres of these bunkers, 
and adjustable tippers are provided by means of which 
the coal in the buckets of the conveyors can be discharged 
into any one of the bunkers which may be desired. 

The driving of the coal conveyor is ingenious. There 
is not a sprocket wheel in the entire installation, but the 
two chains carrying the buckets are led over plain wheels 


| which simply serve to change the direction of the con- 


Motion is imparted to the chains in the following 


veyor. 
Two discs are mounted on a spindle which is 


manner. 


of a 20 horse-power three-phase motor. The discs are 
spaced exactly the same distance apart as are the two 





| delivered is too large to be used in the stokers. 





Swain Se. 


arrangement sounds complicated, but in reality the 
action is wonderfully simple, and has, we understand, 
given no trouble at all in its working. 

Fitted at various points along the horizontal path of 
the conveyor as it passes over coal store and the bunkers 
are press buttons, by pushing which the current can be 
cut off from the driving motor, which can therefore be 
stopped by an attendant, should he observe anything 
wrong, or wish for any reason to stop the delivery of coal. 
There is, however, no means of restarting the conveyor, 
saving at the ground level, or more correctly speaking, 
from the chamber below ground level, which contains the 
coal-receiving hopper already alluded to. In this chamber 
is also a coal crusher driven by a 20 horse-power 
three-phase motor. This is used in case the coal as 
Ordin- 
arily, however, the slack coal purchased is, if anything, 
on the small side, and the coal crusher is not used. 
Should it be used the coal is delivered from it into a filler, 
and thence into the buckets of the conveyor, each bucket 
as it passes under the filler receiving its proper charge. 

The amount of coal which can at present be accom- 
modated in the coal store, which. is a covered shed, the 
roof of which is carried on lattice steel joists braced 
together, is equivalent to some three weeks’ working of 
the station. Together with that which can be put into 
the bunkers over the boilers, therefore enough fuel can 
be stored to keep the station working for a month. This 
is on the assumption that it is inadvisable to store the 
coal in heaps with a greater depth than 12ft. The store 
has, however, been designed with the idea of the provision, 
if necessary, of tiers of floors, on which separate layers of 
coal could be spread, so that in future, an! if it is found 
to be required, the stock of fuel may be considerably 
increased. 

In the coal conveyor tunnel under the coal store is 
arranged a series of valve-closed shoots, through which 
the coal can be allowed to descend into a filler, which can 
charge each bucket of the conveyor as it passes under it 
with its correct weight of coal. This filler runs on rails, 
and can be led under whichever shoot it is desired to 
open. At the present time the coal, in order to be 
delivered into the store, has to be elevated by the con- 
veyor till it comes over either one of three shoots 
leading down from the top of the store. At Carville 
power station the configuration of the land enabled the 
railway sidings to be led directly over the boiler-houses. At 
Dunston this was not possible, and hence the necessity 
for the arrangements which we have just described. We 
may add that the elevating coal conveyor is designed to 
deal with 40 tors of coal per hour, which, allowing 1} lb. 
of coal per horse-power hour, would be sufficient for over 
70,000 horse-power continuously at work. 

Arranged under each line of boilers is a roomy base- 
ment, whichissome 18ft 6in. high. Theashes descend from 
the boilers in shoots, and can be delivered into wheeled 
trucks running on narrow gauge railways,on which they 
are pushed out till they come on to the platform of either 
one of two ash hoists, each provided with a 10 horse- 
power three-phase motor. By means of these the trucks 
are lifted until they are in such a position that their con- 
tents can be shot into a large ash bunker, the delivery 
spout from which hangs down centrally over a standard 
gauge railway line. In this hopper the ashes are played 
upon by a hose delivering river water, and in this manner 
made sufficiently cool to be sent down a shoot into 
wagons pushed underneath it by means of the electric 
locomotive already referred to. At the present time the 
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ashes are being used to raise the level of the land around 
the generating station, with the object of making it 
suitable for the erection of factories, &c. 

Turning once more to the boiler-house, it may be said 

that the coal from the overhead bunkers is led down 
through shoots to the hoppers of the mechanical stokers. 
The latter are, as has already been said, of the chain 
grate type, and they receive their motion from three- 
pbase motors hung from the ceiling of the ash basement. 
Each mechanical stoker has its own separate enclosed 
3 horse-power motor. In the same way each economiser 
has a separate motor also of 8 horse-power for its 
scrapers. The soot removed is caught in soot wagons 
which run to and fro on a set of rails, and can be 
removed and shot down a shoot into trucks in the 
same manner in which the ashes are handled. 
Roughly spesking, the boiler-house measures 115ft. by 
80ft., and it should be remembered that it is only 
intended for one-third of the generating plant which it 
is proposed shall eventually be installed. It has been 
exceedingly well thought out in its details, and every- 
thing possible has evidently been done to ensure continu- 
ous working and to avoid breakdowns. There is a con- 
tinuous ring steam main 10in. in diameter. It is run 
round the side and end walls of the boiler-house, and in 
the centre of each of the two former there is a large 
flexible bend to allow for expansion and contraction. 
Connections are taken off each boiler to points on the main 
nearest to it, and, of course, there are the necessary 
isolating valves both in the main and in the branch pipes. 
Arrived in the engine house the steam main passes 
through two separators, and the ring is completed by a 
pipe joining the two separators, which pipe is also 
provided with a flexible expansion bend. 
_ In our two-page supplement, and in the other engrav- 
ings which accompany this article, we illustrate various 
parts of the station and machines to which we shall refer 
in our next article. 
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CONFERENCE ON EDUCATION AND TRAINING OF 
ENGINEERS. 
No: ii. 
SECTION III.—WEDNESDAY, JUNE 281TH (continued). 
Sir H. F. Donaldson and Mr. W. B. Worthington then 
read the following papers under the same title :— 


PRACTICAL TRAINING IN WORKSHOPS OR ON WORKS OF CONSTRUC- 
TION. WITH SPECIAL REFERENCE TO TRAINING IN THE ENGINEER'S 
OFFICE. 

By Sir Hay FREDERICK DONALDSON, K.C.B., M. Inst. C.E. 


It is practically impossible to compress the note the author is 
invited to submit on the above subject within the narrow limits of 
1000 words suggested, or even within much wider limits, without 
omitting a number of points which ought to receive consideration. 
It is also difficult to avoid trespassing on ground covered by other 
notes, and the author can only ask the indulgence of his audience. 

With regard to general education anterior to the definite com- 
mencement of theoretical and practical courses, the author desires 
to touch on one or two points such as the importance of knowledge 
of modern foreign languages, for which he is of opinion that Latin 
forms an excellent ground-work ; geography, physical, geological 
and ethnological; history, both of the world and of our own 
country, and literature, the love of which will frequently be found 
to be not only very valuable from a professional point of view, but 
extremely so for purposes of relaxation. To these he would add 
the more or less scientific study of accounting and book-keeping 
and allied commercial subjects. The want of such knowledge by 
engineers has not infrequently been found to be full of danger to 
undertakings with which they may be associated. 

The time available for the acquisition by a young engineer of his 
theoretical and practical education must very largely determine the 
completeness of these studies. The author thinks it cannot be 
properly effected in less than six years, or perhaps it would be safer 
to say seven years—that is, three years for theoretical study and 
three or four years for practical training. There should be no 
specialisation in the study of the theory, as such education should 
be as wide as possible he question of specialisation does, how- 
ever, make itself apnarent in regard to practical training, because 
shortness of time available is so large a factor in the case. This 
fact may help in arriving at a decision on a subject so often dis- 
cussed as to the precedence to he given in point of time to 
theoretical study or practical training. From this point of view, 
manifestly the theoretical study should precede the more or less 
specialised practical work. There is much to be said in favour of 
the proposal put forward by the Committee presided over by 
Sir William White—that there should be a preliminary year on 
practical work directly after leaving school followed by theoretical 
study for three years, returning to practical work again for two or 
more years. On the other hand, it may involve a break in the 
continuity of mental activity during the preliminary year’s prac- 
tical work, which in scme cases it takes time to recover before the 
student is fit to take his place in the University lecture-room. 
Matriculation before leaving school and evening work during that 
year would largely correct the mental atrophy suggested, but it is 
not always easy to give effect to such an intention. 

Whatever the sequence of the acquisition of knowledge, the 
author is strongly of opinion that six years represents the absolute 
minimum period necessary adequately to equip a young engineer, 
in some, if not most, classes of engineering. this minimum must, 
in order to comply with the Institution by-laws, be extended to 
seven years, of which four should be practical and office work. 

Assuming, then, that the theoretical work should be taken first, 
or after a year in the workshops, and that it will last three years, 
there remains the apportionment of the three or four remaining 
years out of the six or seven years to be considered. To do this it 
will, perhaps, be advantageous to consider the divisions of the 
practical course for some of the leading branches of the engineer- 
ing profession. Taking (1) mechanical engineering, (2) construc- 
tional engineering, (3) electrical engineering, and (4) shipbuilding 
and naval architecture, as typical. 

The author places mechanical engineering first because in his 
opinion workshop practice is essential for all branches of engineer- 
ing, and he sets the minimum for this course at three years, either 
all after theoretical knowledge has been acquired, or one year 
before and two years after that period. For a mechanical engi- 
neer he suggests the following apportionment of time to allow of 
the acquisition of manual dexterity and the application of theory 
to the main lines of shop work, thus :— 





Months. 

Machining .. oe ® 
SS ge ee ot ae ee ee ee 
Boiler-shop, erecting, millwrights, electrical appliances 
for workshops Sy Wie es ee ei, ePOLwe: Bet. wd. se 
Pattern-making 
Foundry .. .. 
Smithy.. .. .. 


wowws 
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This, it will be seen, occupies the full three years and is none 
too long, but it allows no time for office work, either drawing-office 
or otherwise, and leaves that part of the education to be taken as 
an extension to the workshop course. In order partially to meet 
the requirements of the by-laws, the author has arranged the dis- 
tribution of three years for the young men joining the establish- 
ment which he has the honour to direct as follows :— 


Months. 
Machining .. ~~ & 
| Eee eae ej 
Erecting, millwrights, electrical appliances .. 8 
Pattern-making Se ee a Re ek 3 
Foundry , dq 
I Seas k SRA Sb Ade a eee Can Oh. ad. ew 
Drawing-office .. .. .. 3 


The sequence in which the various shops are taken should of 
course be arranged to suit not only the young man himself, but 
the nature of the work which is done at particular times in parti- 
cular shops, and it is to be noted that in the second distribution 


-mentioned the time in the foundry has been increased by one 


month, based upon the author’s experience of young men serving 
with him. 

A young man so trained is, however, according to the strict 
letter of the by-laws, ineligible for election as an iate member, 
because he is unable to show twelve months’ employment in an 
office. The author cannot but feel that a young man trained in 
the college and through such a course as he has referred to is 
likely to become at an earlier stage a more useful assistant than 
one who has not had so complete a period of workshop practice, 
and he is unable to see how with any shorter time the same result 
is to be attained in the interests of the individual, the profession, 
and the Institution. ‘The strict reading of the by-laws does not 
appear to allow the Council much discretion in favourably con- 
sidering an application from a man so trained who has only reached 
this stage in his engineering training by the time he is twenty-five 
The author understands that the Council have on occasion treated 
such cases somewhat specially, but he hopes that they may be able 
in future to widen such treatment, even to the point of extending 
the period during which a young man may remain a student 
sufficiently to allow of his securing the transfer to associate 
membership without cessation of connection with the Institution. 

In the case of constructional engineering, or, as it is too fre- 
quently called, civil engineering, the author would, in addition to 
the theoretical education, allot at least eighteen months to the 
shops, with an additional six months for the acquisition of prac- 
tical electrical ex;er:ence, and arrange that he should pass into 
the office for a period of twelve months, or into an office combined 
witb work on construction, which it is assumed would be regarded 
by the Council as complying with the by-laws. This apportion- 
ment of time in the individual shops should in the author's opinion 
follow the same ratio as the period sketched for the mechanical 
engineer’s training, so that some knowledge at least of the require- 
ments of the different shops would be acquired. In this case the 
young man would comply with tha by-laws, but he would be in no 
really stronger position as an assistant than the young man under- 
going the first suggested course for mechanical engineering. 

As regards the electrical engineer the author considers that 
besides three eg theoretical study four years’ practical] training 
is required—that is to say, two years in the ordinary mechanical 
workshops, one year in electrical workshops, followed by one year 
of office experience. Here again the division of time in the 
mechanica] workshops should be made on the basis of the com- 
plete mechanical engineer’s course. There is in this case the same 
disability with anything short of four years’ practical course as to 
election to associate membership as is mentioned in the case of the 
mechanical engineer. 

The same would apply to the naval architect, where, however, 
the author would suggest one year in the mechanical workshops, 
six months in electrical workshops, and two years on shipbuilding 
design, moulding loft, and construction. Here again the time in 
each shop should be proportionate to the total period allowed for 
this part of the education. 





By WILLIAM BarTON WORTHINGTON, B.Sc., M. Inst. C E. 


The object of this note, taken in conjunction with Sir F. Donald 
son’s note on the same subject, is to bring about discussion with 
special reference to that portion of the young engineer's practical 
training which is to be obtained in the engineer's office. 

It is not pro to introduce the Institution by-laws into the 
matter beyond noting that under Section II., By-law 3, which 
requires a training of from five to seven years for candidates for 
election to associate membership, sub-sections a, b, and ¢ require 
that a minimum period of one year shall be spent in or on works 
and a minimum of one year in the engineer’s office. 

Practical training for the man who is to become an engineer—a 
member of a profession—necessarily includes two distinct things. 

On the works.—On the one hand, during that part of his training 
spent upon works he must, by observation and by taking some part 
in the work, acquire a knowledge of engineering operations, of 
economica] methods of carrying them out, and of the time required 
for the purpose, as well as of the qualities and disposition of 
materials most suitable to meet varied circumstances. While so 
engaged, although he cannot, of course, during the short period of 
his training acquire anything approaching a sufficient knowledge 
of this side of his professional work, he will, if he is afforded fair 
opportunities and makes full use of them, lay a sound foundation 
on which further experience may be built up. Upon works of 
construction it is not necessary for the young engineer todo actual 
manual work, as is required of him if he is to gain a proper know- 
ledge of the making of machines, but by availing himself of his 
opportunities of observation he will acquire that practica] knowledge 
of construction which is essential to him in projecting and design- 
ing works. 

In_the engineer's office.—Engineering as an art and profession is 
based upon the matter of design. It is true that even large works 
may be carried out by rule-of-thumb or by blindly following 
tradition, but the engineer in carrying out such works will make 
them the realisation of a preconceived and carefully regulated 
design. There is some danger, possibly arising out of the very 
practical attitude adopted in thiscountry towards engineering works 
and our national preference for results as compared with projects, 
that the importance of training in designing works under practical 
conditions may be lost sight of. It is with a view to check any 
tendency in this direction that the Institution has recently drawn 
attention to the necessity for every young engineer spending a 
substantial part of his training solek in the engineer's office as 
well as in or upon the works. However good a man’s training and 
experience on constructional works or in the shops may be, it will 
not, without experience in the engineer’s office, make him a civil 
engineer, although it may make hima good mechanic or contractor. 
Mr. Ellington—dealing with the mechanical branch of the profes- 
sion—in his presidential address to the Institution of Mechanical 
Engineers, illustrated most excellently the need for the combina- 
tion of the works training with office training in the education of 
the engineer. He says:—‘‘The great difficulty is to distinguish 
between a mechanical engineer ot a good artisan on the one hand 
and the commercial man on the other. A very large number of 
men are employed in various capacities as managers, draughtsmen, 
engineers-in-charge, foremen, and others who have really no ground 
for being considered mechanical engineers, but who in considerable 
numbers seek admission into our Institution.” 

During his term of office training, whether he be there as a pupil 
or as an assistant under agreement to serve for a term of years, 
the man who is to become a civil engineer should have the oppor- 
7. of becoming familiar with as great a variety of work as 
possible. He must gain experience in draughtsmanshipand design, 
specifying, costs, and estimating. On the other hand, the mere 
fact of being a member of the staff in an engineer’s office will not 
train a man to be an engineer. He must, while in the office, see 
and deal with as many aspects and varieties of the work as possible, 





and he must above all have his training in or upon works, other- 
wise he may become a draughtsman, surveyor, clerk, or commercial 
man, but will not become a civil engineer ; just as, on the other 
hand, he may spend his time of training on or in works, and may 
become a kil mechanic or a resourceful contractor, but without 
varied office experienced he will not become a civil engineer. 


Mr. E. Hays said he concurred entirely with many of 
the remarks of Sir H. F. Donaldson, but he did not agree 
altogether with the apportionment of the time. He had 
had a life’s experience with youths in engineering, and 
he thought that continuous practice in the works was 
most essential. He thought breaking off did harm toa 
boy, and that going away to college to a certain extent 
unfitted him for the drudgery which at that stage was 
necessary to him. 

Mr. A. T. Walmisley said that if a boy were going to 
take up the profession of civil engineer it was unnecessary 
for him to go and actually work in a shop; but what he 
thought he ought to do was to have six months or more 
with a good firm of constructional engineers, or some firm 
doing actual work, watching the work and writing careful 
reports. 

Professor Archibald Barr could not from his own expe- 
rience agree with the last speaker that actual workshop 
experience was of little use to the civil engineer. He 
thought if they looked at the practice of many civil 
engineers in recent years they would agree with him 
that a very great deal of the best civil engineering 
had been taken out of their hands by mechanical 
engineers simply because they had not had the experience 
of dealing with steel work which the mechanical engineer 
had had. With regard to Sir H. F. Donaldson’s paper on 
the apportionment of time in the workshop, the greatest 
possible latitude should be allowed. He could not 
see that they could possibly lay down as the basis of such 
apportionment so many months to one subject and so 
many months to another. There was a very great deal of 
difference between the practice in Scotland and the prac- 
tice in England. In Scotland in most cases there was no 
such thing asa premium apprenticeship, but the boys went 
into the workshop just in the same way as any other 
ordinary apprentice, and had to go through the mill. He 
agreed that there had been too little supervision of pupils 
and apprentices, but he would not differentiate between 
the premium pupils and the ordinary apprentices in that 
matter, and he would commend the system which Mr. 
Yarrow had clearly set forth in his paper of detailing some 
men to look after the interest of the apprentices; but it re- 
quired men in a better position than that of a workman. In 
Mr. Yarrow’s case the works manager made himself re- 
sponsible for all the apprentices, and it was of the very 
greatest assistance in keeping the boys up to their work. 
He did not agree that a University workshop was a place 
only for a professor to work in, and their own practice in 
Scotland was that they gave the men no workshop prac- 
tice in the laboratory at all; but it was not right to say 
that the University laboratory was of little use to the 
pupil himself. The sandwich system, which had been so 
often referred to, had been in successful practice for 
many years in Scotland. It was seventy years since the 
first engineering chair in the world was founded, that of 
Glasgow, and the sandwich system had been in use since 
that date. 

Sir William White said he thought it was necessary 
they should recall themselves to what was their object to 
meeting in that section of the Conference. They were 
dealing with the acquisition of practical training as a part 
of engineering education. Thequestion of how and when 
any young student obtained it was a subordinate ques- 
tion. In the papers which had been read they had the 
views of two experienced engineers as to what in their 
judgment was the proper way of getting that practical 
training. There were certain facts to which he desired 
to direct attention. While he did not agree with some 
people that everything was done better in Germany, 
he would point out that in Germany they started 
with the idea of going on from the secondary school with 
its leaving certificate into the technical high school, and 
after a trial they came to the conclusion that it was most 
desirable to break the course of theoretical study and to 
interpose a minimum period of one year in mechanical 
engineering workshops. Having made that experiment, 
they continued to follow that course, and in many cases 
more than one year was spent in that way. In France 
the Polytechnic School dealt with the fundamentals of 
engineering, and that schcol had produced perhaps the 
most brilliant mathematicians and men of science in the 
world. The French naval constructors went into the special 
school, the Ecole Maritime, but they were men twenty- 
five years old before they went there, armed at all 
points with engineering knowledge, and they went 
there for three years. They never took the practical 
side of their profession, and many eminent teachers 
believed it would be better if they did so. With 
regard to the British Admiralty system of technical 
education, he would only say that the practical training 
went on side by side with the theoretical training for a 
period of something like four years. That system started 
in 1864, and it had been at work for 47 years. He 
would leave them to judge, if they knew the men who 
had been trained either at the Royal School of Naval 
Architects or at the Royal Naval College, as to what the 
system had produced. It was not a system which 
admitted of universal application, but it was a system 
which might with advantage be largely adopted by em- 
ployers of labour in this country. 

Professor G. J. Lambert said that what was wanted on 
the educational academic side of the training of boys 
was @ sounder knowledge of elementary principles. He 
thought they had made a mistake in late years in trying 
to develop the technical side too much, and in not giving 
sufficient time to the study of actual fundamental principles. 
Very few young engineers had the simplest knowledge 
of the laws of motion in their minds, and the con- 
sequence was that they could not develop under 
technical training. 

Mr. E. B. Ellington said there had been a very strong 
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expression of opinion that all engineers should go into 
the workshops during part of the period of the practical 
training recognised as necessary, and he thought 
that was founded on the fact that machinery of some 
kind was employed in all engineering works. Those 
who practise constructional, or as it was generally 
termed, civil engineering, had so largely ultimately to 
deal with machinery that they were not able them 
selves fully to control works which they undertook 
unless they had some knowledge of workshop experience, 
and that workshop experience was not gained as a rule 
on poorest, works, The main question was 
what should be the training of the average young man 
who was going in for engineering, and he thought that 
to some extent touched on the question as to when that 
practical training should be obtained. They were all 
agreed on the necessity of scientific training after school. 
He had come to the conclusion with regard both to the 
morale of the young man, and with regard to the time 
that was occupied in his final training, it was really better 
on the whole for the majority to go to college first and to 
works afterwards. That would no doubt weed outa great 
many at college who were really not fitted to become 
thoroughly practical engineers. He did not wish to 
question the experience of Mr. Yarrow and Professor Barr, 
but what he felt was that to be successful there 
must be correlation between the works and the universi- 
ties, and he felt that correlation at present did not exist 
over large parts of the country; therefore, he had come 
to the conclusion that the works training should be taken 
after college. 

Mr. C. B. Hogg said that in his own office they took 
pupils in two stages, those who had taken a degree in 
science, and who were asked to serve a pupilage of three 
years, and others on the sandwich system of apprentice- 
ship. There was a very great advantage, he thought, in 
taking the practical training concurrently with the 
scientific training. He had never been able to see how 
they could possibly arrange to give a part of the training 
as regards draughtsmanship, designing, specifying, and 
measuring up—which had to be done—to workshop 
training, although perhaps it was very desirable. 

Mr. A. P. Trotter said that the sandwich system pre- 
sented very marked advantages. They had a choice of 
evils in all the methods advocated, and it was almost 
impossible to say which was the best. The reason, 
surely, was because their profession was continually 
changing. He thought that there was one very great 
advantage in letting the works follow the college course, 
for the reason that at the end of the works course the 
young man had more chance of getting a job. He 
believed that some of the disasters which had occurred 
in mechanical engineering in this country had been 
largely due to the improper understanding of the prin 
ciples of prime costs aa estimates. He thought they 
should, if possible, find some way of teaching the pupil 
the way in which costs were arrived at in order that a 
job could be made to pay. 

Mr. F. O. Everard said that the experience of the firm 
with which he was connected had been that it appeared 
not to matter very much whether the college training was 
taken before the works training or after. They had been 
surprised at the hard work and perseverance of the 
students after they had qualified at the university, and, 
on the other hand, their own pupils who had had three or 
four years’ workshop experience, had been able to get 
through the college course with perhaps a shortening of a 
year or so of their term of employment. They had not tried 
the sandwich system in the way advocated by Mr. Yarrow, 
but they did attempt at one time twelve months in the 
works, and then going away to college and coming back 
again to the works, but altogether they found it did not 
work as well as three years and three years. 

Mr. J. W. Wilson said all those who were engaged in 
training engineers knew that a great deal of their time 
was wasted, because the boys who came from all 
kinds of schools were really not ready for it. He 
thought when the time came for training, the first 
year should be spent in a combination of theory 
and practice. If they began with. the theory, the 
matter would not be nearly so interesting to a 
student. It seemed quite clear that what was wanted 
was as intimate a connection as they possibly could have 
between theory and practice. He admired the sandwich 
system, but he thought it was possible to go further than 
that. There were so many things that should be taught 
to a young engineer that it seemed to him the more 
intimately they could mix up the theory and the practice 
the better it would certainly be for the student. 

Mr. Franz zur Nedden reminded the Conference that 
exactly the same topics were being discussed in Germany 
before a committee, and they were now revising some 
parts of the scheme of engineering education which 
they had laid down ten years before, as they found it 
would not suit the average man. . 

Mr. Yarrow, in replying to the points raised, said they 
had heard nothing against the sandwich system that 
morning, but it appeared to him that those dis- 
cussions resulted in nothing but talk, and if the 
Institution of Civil Engineers took the same view 
of the matter as Professor Barr and _ Professor 
Dalby it would be a good thing if they could bring their 
influence to bear to bring about some change. 
He did not think any serious difficulty would be found 
from the point of view of the employers, but he thought 
there was some misunderstanding about the six months 
period amongst the employers. One heard a good deal 
about co-ordinating colleges with the employers, but if 
the public schools would co-ordinate with technical 
colleges, and the technical colleges work in harmony 
with the employers, he thought they would get a perfect 
system. 

Mr. Allen, in reply, said that as far as his firm were 
concerned they had looked after the hygienic and morale 
and the lodgings of their pupils. He would be sorry to 
differ from a man of such high authority as Sir William 
White, but he would question whether a system which 





was adapted to Admiralty work was also suitable to 
commerce. After having passed something like 500 
pupils through his hands he had to confess that he was 
no advocate of any six months’ system. 

Sir H. F. Hondas and Mr. W. B. Worthington also 
briefly replied. 


SECTIONS II. AND III.—EDUCATION. 


The Conference resumed its sittings on June 29th, when 
Dr. W. C. Unwin presided over a joint meeting of 
— II. and III. On taking the chair, Dr. Unwin 
said :— 

It has been thought desirable by the Council of the 
Institution to impose on the chairman of a section 
the duty of saying some introductory words. I think 
it may be taken for granted that it is now agreed 
that engineering training should include scientific instruc- 
tion and practical and commercial experience. But very 
divergent views are held as to the relative importance of 
the different components of such a training and as to the 
order and duration of each. We must recognise at 
once that the field of engineering employment is 
a very wide one, and that different capacities are 
required in different parts of that field. It is therefore in 
no way surprising that persons, whose opportunities of 
observation give them every right to express a definite 
opinion as to what is best for one special branch of engi- 
neering, have arrived at conclusions very different from 
those held by others, whose field of work has been in a 
different branch. No system of engineering training can 
be arranged to meet all special demands, and it is the 
object of such a conference as this to find out what is 
most essential in all courses of training and what modi- 
fications are practically possible to meet different cases. 
First of all, I think it must be assumed that the engineer- 
ing education we are specially charged to consider 1s that 
of young men whose aim it is to arrive ultimately at a 
professional status, such a status as membership of this 
Institution implies. Their hope is to be employed ulti- 
mately in the design and control and direction of engineer- 
ing work. Of course some of them may fail in capacity 
or may lack opportunity, and may drift to one of the 
many more commercial occupations allied to engineering, 
and even there the knowledge they have acquired will be 
a valuable asset. But at the outset a professional career 
is aimed at, and the system of engineering education 
must be arranged to meet that condition. It is probably 
only by educating many that the few can be found who 
have the capacity and character necessary to achieve con- 
siderable advances and to do work of national importance. 
Now, very few young men at eighteen can foresee into 
what line of employment they may be driven, and con- 
sequently the first or undergraduate stage of education 
must be broad, so as to fit students for widely different 
spheres of work. Perhaps the greatest defect of engineer- 
ing education at present is the want of more provision for 
the higher and more specialised education of the few 
students of real capacity discovered in the sifting process 
of an undergraduate course. In spite of the general 
acceptance of the view that a study of scientific principles 
and their application is a necessary preliminary to a 
practical course in field or workshop, a certain jealousy 
of college education is still obvious in some practical engi- 
neers. While conceding in words that some scientific 
education is necessary to an engineer, they would, in fact, 
confine it to very elementary matters. They would 
greatly restrict the time given to it, and they are disposed 
to depreciate the value of any higher teaching and even 
to regard it as mischievous and likely to unfit a man for 
the strenuous life of the manufacturing workshop. I believe 
the idea that a college course unfits a man for practical 
work is a wholly mistaken one. There may be students 
who prove unfit for practical work in spite of college 
education. They would equally fail if their education was 
purely practical. There may be college courses, I am 
afraid it must be said there have been college courses, 
badly arranged, and teachers in colleges less competent 
than is desirable. But such thingsare inevitable. Noth- 
ing is more certain than that there has been a great 
improvement of college teaching of applied science in the 
last twenty years. An employer who takes into his works 
college students is, I think, often disposed to expect from 
them an immediate availability which is unreasonable. 
It is not the main object of a college course to make a 
student acquainted with the details of any particular 
business ; that is the proper object of the first year or two 
of practical work. It is not the main object of a college 
course to fit students specially for such work as will fall 
to them while in the lowest rank of the profession. The 
college course must contemplate the fitting of a student 
for his whole career and provide him with an intellectual 
equipment which will only gradually become useful as he 
rises to higher rank in his profession. The view of the 
employer who looks only to the immediate usefulness of 
the student is a short-sighted one. Nethertheless, a 
college course is an unpractical and badly designed one 
if at the end of it, a student is not more capable and use- 
ful from the first, in any type of workshop, than a lad 
without such a training. The college discipline is bad if 
he has not much more character and energy than the raw 
lad. His training has been a failure if he does not pick 
up the specialised details of any business to which he may 
be put far more rapidly than an untrained lad. I should 
like to suggest to those practical engineers who 
are implicity if not’ openly hostile to college train- 
ing,. who would, at any rate, greatly restrict it, 
and who advocate lengthened periods of workshop 
apprenticeship, that they exaggerate the value of 
such workshop experience as an ordinary apprentice 
gets. I am not, of course, considering artisan appren- 
tices, but young men expecting to rise to positions of 
trust. Here and there are works where special trouble is 
taken with apprentices; but in general apprentices are 
left to pick up what knowledge they can with very little 
help, and in many cases, I think, a good deal of their time 
is absolutely wasted. Some skill of handicraftis no doubt 
acquired. But the engineer works with his head, not 





with his hands, and manual skill is of use to him only in 
very exceptional cases. I hope I do not in any way 
underrate the value, to mechanical engineers especially, 
of that kind of knowledge of materials, of tools, of pro- 
cesses, and of cost, which can only be learned in the 
workshop. But I think practical engineers forget how 
little of this valuable knowledge really comes to the works 
apprentice. The engineer of higher rank who discusses 
matters with foremen and draughtsmen, who has respon- 
sibility for design and cost, and who is in a position to 
know the reason of all decisions, is learning in the work- 
shop all his life, and naturally sets a high value on the 
knowledge slowly acquired by years of constant and close 
observation. So high a value that perhaps he ignores the 
importance of the scientific knowledge which was, some- 
where and by some one, applied in bringing his business 
to a state in which it can be carried on successfully as 
a mere manufacture. But the knowledge which comes 
to those in responsible positions is not open to the ordi- 
nary apprentice, and he learns slowly, if at all, unless he 
brings to the works such a knowledge of principles and 
methods that he can interpret for himself what he 
sees. No system of workshop apprenticeship can, I 
think, be considered satisfactory unless someone is 
specially charged with care of the apprentices, whose duty 
it should be to make sure that they have opportunity of 
seeing a great variety of work and of helping them over 
their difficulties. I believe employers will find—some of 
them have found already—that they owe a debt to the 
colleges, and that the college-trained student will prove, 
with a minimum of special experience, a valuable assist- 
ant, and in some cases the originator of a real advance in 
practice. I should like to plead that in return the 
employer might be a little more ready to give college 
students a year or two years’ run of the works, either 
without remuneration or with a small remuneration just 
enough for disciplinary purposes. I do not think there 
would be any loss in the case of a properly trained student, 
and the employer would in many cases find an assisiant 
worth keeping and promoting. 

The subject of discussion was “ The Relation of Engi- 
neering Employers and Colleges from the Point of View 
of the Practical Training of College Students.” Short 
introductory papers were read by Professor J. E. Petavel 
and Mr. J. W. Horne :— 


By Professor JOSEPH ERNEST PETAVEL, D.Sc., F.R.S., 
Assoc. M. Inst. C.E. 


A good general education, a wide scientific knowledge, and a 
sound practical training constitute qualifications essential for 
success in the engineering profession. The engineering employer 
and the University teacher are therefore co-partners jointly respon- 
sible for the success of the educational work ; and it follows that 
some close co-operation is eminently desirable. Any discussion 
of the relationship between employers and teachers must be 
primarily based on some definite understanding with regard to the 
aim of University teaching and the qualifications attainable by the 
average college student. On both these questions a considerable 
divergence of opinion exists, and it is merely with the object of 
providing, as briefly as possible, a basis for systematic discussion 
that the following apparently somewhat dogmatic statements have 
been drafted. 

(1) A boy intending to qualify as a civil or mechanical engineer 
would pass the University matriculation examination at the end of 
his school career and afterwards spend a year in a mechanical 
workshop before entering the University. 

(2) The University teaching should be scientific in its nature and 
wide in sco A reasoned discussion of present practice and 
future possibilities should take epee over merely descriptive 
treatment. The student should be taught to understand funda- 
mental principles and make an intelligent use of mathematical 
analysis, not to memorise unimportant details and empirical 
formulas. Finally, early specialisation should be discouraged. 
The educational work of the University is brought to a successful 
termination when the student has been taught how to learn. 

(3) The object of the engineering laboratory is to afford illustra- 
tions of the principles referred to in the lectures, to familiarise the 
student with the methods of testing materials or machines, and to 
prepare him for the practical training which it cannot replace. 

(4) The University degree implies a certain standard of work, 
knowledge and intelligence, but the ultimate success of the graduate 
as an engineer will depend primarily on his personal characteristics, 
and secondarily on the opportunities offered him during and after 
his practical training. 

The engineering employer cannot anticipate that a University 
graduate would be of much assistance during the first few months, 
but should require him to reach a satisfactory standard of efficiency 
before the end of the first year, and expect him to deserve some 
reasonable remuneration during his second year.* 

(5) The head of an engineering department is always glad to 
select and recommend a man suitable for any position which is 
offered. 

(6) The engineering employer can co-operate in the educational 
work of the University by a frank and friendly criticism of the 
methods adopted. 

By offering to take college graduates on a six months’ trial he 
can form a personal judgment of the qualifications of the men and 
select those best suited for the work he requires. 


By James WILLIAM Horng, B.Sc., Assoc. Inst. C.E. 


The requirements of the Institution by-laws relating to election 
are: A sound general education developed on lines suited to 
subsequent scientificstudy ; a complete knowledgeof those branches 
of science which form the basis of engineering ; and practical 
training under actual engineeiing conditions, adapted—to quote 
from the last report of the Council—to fit persons to take part in 
the —_— as well as in the control and direction of engineering 
works, 

The Committee on Engineering Education and Training, in their 
report of 1906, made it very clear that youths training as engi- 
neers should, if possible, spend at least two years of that training 
in systematic scientific study at a fully-equipped engineering col- 
ledge in order to make themselves more efficient for their future 
professional career, and in part to fulfil the requirements for elec- 
tion into the Institution. The Committee at that time could only 
generalise as to the most suitable period when the young engineer 
should proceed to college for this scientific edueation. This admir- 
able and exhaustive report has exerted a very effective influence in 
improving the system of engineering education and training, and, 
as a result, the engineering training of the University and college 
type of to-day is a great improvement on apprenticeship practice 
existing some years ago. e University and college type of 
trained engineer is of recent creation, and in every field of engi- 
neering his influence is being felt. This type has undoubtedly 
come to stay, and will be produced by these institutions in ever 
increasing numbers. 

The consensus of opinion among engineers of experience and 
standing of the present day appears to be that the youth who 





* The second year after graduation, or, as explained in paragraph 1, the 
third year of practical experience. 
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wishes to become an up-to-date engineer and have a successful 
career in the  gesieree having reached matriculation standard at 
school, should preserve the continuity of theoretical study and 
roceed at once to University or college for two or more years. 
n support of this opinion, though it is encroaching on the subject 
of another note to this conference, I quote from Mr. Ellington’s 
residential address to the Institution of Mechanical Engineers in 
arch, 1911 :—‘‘I have always felt that the first eighteen months 
was more or less wasted, and that that period should have been 
spent at college. I hold strongly the opinion that it is best for 
the majority of youths who are about to commence their engi- 
neering training to go to college on leaving school.” 

Opinions of well-known engineers on those lines will have the 
effect of sending a still greater number of youths to college before 
entering on their practical training. Recommendation No. 13 of 
the 1906 Report says:—‘‘The Committee reaffirm the conviction 
expressed when they issued their inquiry that the sympathetic 
assistance of employers is essential to improvement in engineering 
education and training.” And, as bearing on the same subject, 
the following is taken from the introduction to Mr. Zur Nedden’s 
excellent book’on Workshop Practice :—‘‘ It is the many-sidedness 
of the practical work of the young engineer which, after due cultiva- 
tion, builds up the ‘engineering instinct,’ without which no 
engineer can be successful. Workshop experience necessitates ob- 
servation, reflection, ability, tact, and hard work, and the engineers’ 
success later in life will depend greatly upon exercise of these 
faculties in the workshop years.” 

Many engineering employers, during the last few years, have 
recognised that systematic scientific education of the modern 
university and college type is very essentia] to the future progress 
of engineering science, and in consequence have extended sym- 
pathetic assistance to college students by granting them facilities 
to obtain practical experience in their workshops, in order that 
they might have the opportunity to build up that ‘ engineering 
instinct” which is so necessary to become a successful engineer. 
The authorities of the universities and colleges, also recognising 
the necessi'y for this workshop period after the completion of the 
college course, endeavoured, and with very considerable success, 
to arrange with a number of engineering firms in the industrial 
centres in which they are situated to co-operate with them in 
granting college students the privilege of this workshop training. 
But what strikes one, after a careful study of the apprenticeship 
schemes as arranged by the college authorities, is that the co- 
operation between college and employer is not sufficiently definite, 
as will be seen from the following, taken from the scheme of one 
of our best organised colleges :—‘‘ Students who desire to serve 
their apprenticeship with one of the after-mentioned firms must 
communicate direct with the firm and make their own arrangements.” 
By this system it is possible, and asa matter of fact, in my own 
experience in many instancesit has happened that suitable students, 
possessing the necessary personality and ‘‘ engineering instinct,” 
will lose much time after leaving college through having been 
unable to make arrangements to proceed to their practical training 
at once, and that others will have promising engineering careers 
blighted by being unable, through lack of influence and means, to 
arrange for their practical training. 

It is an undoubted fact that only a certain proportion of engi- 
neering students who finish their college course successfully are 
suitable to proceed to the workshop for practical training, and the 
pur, of this note is to suggest an arrangement to ensure that 
engineering employers shall be asked to give facilities for the prac- 
tical training of only the most suitable students. 

The professors of engineering subjects in the Universities and 
colleges are, as a rule, qualified engineers who have had consider- 
able experience of works’ practice, and, in consequence, they are 
in a unique position, after three years’ contact with the students, 
to select the most suitable, from the point of view of ability, per- 
sonality, and grit, to take full advantage of their years of work- 
shop practice, and this method of selection would ensure that want 
of influence, poverty, or social circumstances would be no bar to a 
suitable student completing his engineering training. The selec- 
tion could be made before the completion of their course, and 
arrangements made so that no time should be lost. 

In the provincial industrial centres it would seem to be a not 
very difficult problem to arrange for a close and definite co-opera- 
tion between the engineering employers and the heads of the 
engineering departments of the colleges on the above lines, in 
view of the fact that the “civic” universities, such as Manchester, 
Birmingham, &c., and the technical colleges, such as Glasgow, 
have been built and highly equipped by contributions from the 
local captains of industry, who in this way have shown a living 
interest in the advancement of scientific training. 

The governors of these provincial colleges, in order to have the 
education thoroughly in keeping with the advance in industrial 
methods, have adopted a liberal policy in their methods of manage- 
ment, and in order always to be in close contact with the various 
industries in their district, they have adopted the wise policy of 
co-opting leading representatives of the various firms to act on the 
committees of each department. 

It would appear therefore, to be a simple matter for each centre 
to form a strong committee, in connection with the college, 
composed of these influential representatives and the heads of the 
engineering departments. The duties of this committee would 
be :—(1) To consider the selection of students made by the pro- 
fessors ; (2) to make arrangements with the firms who are willing 
to grant facilities for practical training to start these immediately 
on the conclusion of the college course ; (3) to arrange that Recom- 
mendation 9 of the Report is carried out as far as possible ; (4) to 
induce a still greater number of firms to grant such facilities. 

The question of an arrangement on the same lines between the 

colleges and polytechnics in London and engineering employers is 
much more complicated and more difficult to solve. In London a 
number of unconnected colleges and polytechnics came into exist- 
ence during the latter part of the nineteenth century, due in a 
great measure to the subsidising of engineering training by the 
wealthy and generous city companies, with the result that there is 
not as yet any central governing body who could act in unison 
with the various colleges and with engineering employers in London 
and the provinces to arrange for the practical training of all the 
most suitable students educated in the London colleges. In con- 
sequence of this condition of affairs, each college has had to make 
its own arrangements, with the result that many capable students 
have been unable to arrange for their practical training. 
_ The Imperial College of Science and Technology has now been 
in existence for some years, and has nearly completed its equip- 
ment in all departments of science, an equipment which I believe 
is second to none, and will soon be in a position to produce students 
of the very highest standard of college training, for whom the very 
best facilities for workshop training must be found. Why should 
united action not be possible between the Imperial College of 
Science and the polytechnics? Why should not a central com- 
mittee be formed with its headquarters at the College of Science, 
composed of the heads of engineering departments of these uncon- 
nected colleges and representatives from the London managers of 
engineering employers and manufacturers, to work on lines already 
suggested in the case of the provinces? This committee would be 
in a position to ensure that all the most suitable students in 
London would obtain their practical experience. 

There is still another important problem which is worthy of 
mention in this note, a problem which hasarisen in England during 
the last few years owing to the advance made in general education, 
and which is now pressing for solution. I am personally most 
deeply interested in it, and I consider this Conference a most 
favourable opportunity to bring it to the notice of college authorities 
and the representatives of County Education Committees in 
Eugland. During the last few years, engineering firms in this 
country have developed a very keen interest in the better education 
of the engineer’s apprentice who starts his apprenticeship at 16 
years of age. Every encouragement is given to him to attend 
evening continuation classes, and several firms allow the best of 





them to attend classes one or twoafternoonsa week. The result of 
this interest is that a certain proportion of these have, by means of 
such facilities, been able to reach a standard of education which 
qualifies them to proceed toa fully equipped college for two or three 

ears of specialised study in the day time. Want of means and 
lack of an adequate system of scholarships with maintenance allow- 
ances, however, prevent them from proceeding further in their 
ambition. 

These apprentices, trained in this manner, are a very valuable 
asset to the nation, and I would suggest to the education authorities 
that they should adopt a scheme whereby the best of them would 
derive the benefit of systematic scientific education in the day time 
at one of the fully equipped colleges. The organisation of such a 
scheme must ensure that poverty or social circumstances shall not 
prevent access to the highest forms of training that the community 
can provide. 


Mr. Alexander Siemens said he would endeavour as 
briefly as possible to state the attitude of the employer. 
It was sometimes overlooked that the manufacturer had 
to study the matter from the profit-earning point of 
view, and in a broad general sense it was absolutely 
impracticable to make arrangements to receive a regular 
supply of young men from the schools into the workshop. 
There might be cases here and there where it could be 
done, but in the vast majority of cases it was not prac- 
ticable. In the case of his own firm it was not possible 
from a business point of view to make a hard-and-fast 
agreement to take students into the works whether there 
were vacancies or not. Students coming into the shops 
would be required to do their regular work, and if they 
were allowed to be absent on one afternoon they might as 
well stay away altogether. They could not be spared 
without interfering with the regular work of the shops. 
It was interesting to note that there had just been estab- 
lished a Bursary system for the very purpose suggested 
by Mr. Horne. This took the form of annuities from 
£100 to £150, which were granted to lads who displayed 
particular ability. 

Professor Gisbert Kapp said that the method proposed 
by Professor Horne was being carried out in Birmingham 
for clever boys coming from the secondary schools. The 
city had increased its contribution to the University, and 
the latter was now able to give maintenance scholarship 
to a certain number of lads, whilst there were employers 
in the Birmingham district who would allow students to 
attend on and off in their works, and would take deserving 
students during the vacation, notwithstanding that the 
time was short. There could be no doubt that the best 
plan was six months’ training and six months’ workshop 
experience. But it had to be borne in mind that in the 
English Universities it was impossible to make a distinc- 
tion between the art student, the pure science student, 
and the practical science student. It was possible, how- 
ever, to adopt the sandwich system, and he hoped that 
the authorities would look upon his suggestion with 
favour. The terms should extend over one year, as that 
would not disturb the present system, and would have 
the effect of giving 10 months in the University and 14 
months in theshop. In the case of four years’ course, the 
first year might be spent at the University and the next 
in the shops. 

Mr. Frank zur Nedden dealt with German practice in 
regard to works’ training. The present practice was 
arranged by a joint committee of all the leading engineer- 
ing institutions in 1899. It was then decided that no 
young man should be allowed to enteras a full University 
student qualified to pass the final examinations and to be 
graduated as a diploma engineer who had not passed fully 
twelve months in the workshops of an industrial works or 
repairing shop. In connection with this decision an offi- 
cial list of five hundred works was drawn up, the managers 
of which had, by signing the code of rules, declared them- 
selves willing to receive a limited number of engineering 
students in their shops, and conducting the training in 
the sense of the rules which were then settled. All who 
had studied the question would agree that the system of 
placing the practical training before the beginning of 
the theoretical studies worked well, and should be con- 
tinued. But it was recognised that at least a supple- 
mentary training should take place during the holidays 
or, preferably, after full completion of the studies. 
The general rules laid down by the committee in 1899 
were still acknowledged to be excellent, but the hopes 
based upon the active support of the whole system by 
the great industrial works had been now replaced by a 
certain disappointment. It was clear that the mere 
goodwill of managers of industrial works was not sufficient, 
at least in the vast majority of cases, to bring about a 
good practical training for the students in their shops. 
The reason was a very prosaic one; it was a question of 
pounds, shillings and pence, and very few works had had 
the courage to run the financial risk involved in student 
training. It was now obvious that a system must be 
found which, while sufficiently elastic to give every free- 
dom to individual conditions, would at the same time 
give industrial works the opportunity of getting the direct 
benefit of their efforts. It was therefore proposed that 
all industrial works should be allowed to take premiums 
from their engineering students, but that they should 
invest a certain percentage of the money in providing a 
special official to look after the apprentices, or for a good 
library, or for special classes, for which special hours, 
preferably in the morning, should be reserved during the 
general working hours. It was further laid down that all 
students should be under the obligation to do all their 
practical work in the same shop to which they could 
return after the full theoretical training had been com- 
pleted, thus giving the works the possibility of picking 
out the fittest for employment on their engineering 
staff. 

Mr. J. F.C. Snell said that while the sandwich system 
might have its advantages, the best system appeared to 
be that the student should proceed from the public school 
to the university, and thence to the workshop. Thestudent 
would then go to the shop at an age when he would be 
better able to absorb the knowledge he would acquire in 
the workshop than if he took his workshop training as a 
raw boy of seventeen. It appeared also that the student 
after university training would be of more use to the em- 





ployer. Insufficient stress had been laid in the discus- 
sions that had taken place upon the drawing-office side 
of the work, and, having regard to the fact that such ex- 
perience brought the young engineer into contact with 
workshop methods, the Institution would do well to direct 
more attention to that point. A good plan would be for 
the Institution to form a sectional committee of its 
body, which in conference with educational authorities 
and the heads of the great engineering firms of this 
country would watch over the education question in the 
interests of the engineering profession. 

Mr. Hall Blyth approached the subject from the civil 
engineering point of view. He did not share the opinion 
that a man coming from the university into practical work 
could earn asalary at the end of his first year. It seemed 
obvious that even at the end of a four years’ apprentice- 
ship he had a great deal still to learn. 

Professor J. Wertheimer agreed with those who had 
said that a large experience of practical work was neces- 
sary before the university student could be of real use to 
the practical engineer. At the same time it was to be 
noted that the Massachusetts Institute of Technology at 
Boston turned out a large number of engineering students, 
and all of those young men found places ready for them 
at some small remuneration. That was not the case in 
England, and it was necessary to ask whether this arose 
from the fact that we were less successful in engineer- 
ing education than universities abroad. He was glad to 
say that at the University of Bristol that difficulty had 
been overcome, and, indeed, they were now receiving 
more applications for young men than they could supply. 
The practice at Bristol was to weed out the unsuitable lads 
in the early stages of the work by advising their parents to 
withdraw them. It was well that opportunity should be 
given by means of scholarships and in other ways to 
young men of the artisan class, and he personally would 
be very disappointed if those who were given the chance 
did not show that they were capable of taking rank among 
the best young engineers in the country. 

Sir William White said he was familiar with the Boston 
Institute and with the Canadian universities, particularly 
the McGill, and he hoped the Conference would not think 
that the reasons college-trained young men in England 
did not obtain employment to the same extent as in 
Canada or the United States were to be found either in 
the student himself or in the teaching which he received. 
If the young English engineer went out to those 
countries he would also get work, although it was within 
his knowledge that some of the college-trained young 
men in England displayed an attitude towards possible 
employers on the other side of the Atlantic which was not 
conducive to securing employment. It was necessary 
in considering the question of employment to have regard 
to the varying conditions in different countries. He 
would like to protest against the fallacy that you could take 
any young man and make him an engineer by sending 
him to college; there were many young men who could 
learn mathematics and acquire the theory, but who had 
no aptitude at all for doing real engineering work. If 
that were the case, it was well to find it out at as early 
date as possible, hence the advantage of the year of 
preliminary work. With regard to the attitude of the 
employers, Mr. Yarrow, Mr. Allen, Mr. Siemens, and Mr. 
Hall Blyth had put forward that side of the case. The 
student would have to recognise the fact that if he 
received practical training he must expect to pay for it 
in some way. An employer did not, and could not, 
maintain his office or works as a supplement to the 
colleges. 

Mr. H. J. Spooner desired to see a closer connection be- 
tween polytechnic schools and the central institution. He 
joined issue with Professor Petavel in his criticism as to 
the usefulness of the college workshop. There was a class 
of work which could be most efficiently carried out in 
such shops. 

Professor Silvanus P. Thompson could not agree with 
the statement made by Professor Unwin that practical 
engineers were openly hostile to college training. His 
experience was that they were very eager to get college- 
trained young men, and to pay them. He also differed 
from Mr. Snell with regard to the advisability of post- 
poning practical training entirely until after the college 
training wascompleted. Mr. Snell hadargued thatstudents 
22 years of age would be of more use to their employers 
than boys of 16. His own preference was for students 
who had passed at least one year in the shops after 
leaving school. If he might refer to the practice at 
Finsbury College, he would remind the meeting that the 
courses there were two-year courses. A short course of 
that time could very easily be interposed between school 
and workshop, or it could be taken at the age of 21 or 
22 years by those who had served an apprenticeship after 
leaving school. There were many parents who could not 
afford a training of three or four years for their sons but 
who were glad to provide their sons with a two-years’ 
course. That was in itself a partial solution of the 
difficulties surrounding the sandwich system. 

Mr. W. J. Patchell said that if the colleges would alter 
their system so that they extended over 12 months in the 
year it would facilitate the carrying out of the sandwich 
system. The financial aspect of the question had been 
touched upon, and he would point out that a larger 
amount would be available for the better boys if the 
money at present spent upon education was expended 
upon sound lines. Under the present system too much 
was spent on ali boys, and not enough on the boys who 
gave special promise. 

The joint meeting of Section II. and III. then termi- 
nated. 


SECTION Il.—THURSDAY. 


Mr. W. H.“Maw presided over the separate meeting of 
Section II. on June 29th. The first papers taken for 
discussion were on “ The Value of a University Degree in 
Engineering Science in relation to Professional Com- 
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petence,” and were presented by Professor S. M. Dixon 
and Professor C. F’. Jenkin. 


By Professor STEPHEN MitcHeEL Drxon, M.A., B.A.L, M. Inst. C.E, 


The competent engineer is one who can deal effectively with 
materialsand men. While it cannot be claimed that three or four 

ears’ good work at an engineering school gives this competence, 
still it can be shown that for the ordinary man it is the best method 
of obtaining the ry preliminary training, and so the 
University degree becomes the first step of a long ladder leading to 
eminence in the profession. 

The training of the engineer may be divided into theoretical and 
practical, but this is merely for convenience in discussion, because 
the two divisions ean never be separated entirely. Speaking 
broadly, however, the theoretical part or basis of the engineer's 
education is that which is more or less complete, as far as most men 
are concerned, when they receive the degree in engineering. The 
practical part of his education beginning at college should continue 
as long as the engineer remains in practice. 

The unique position held by the Institution of Civil Engineers 
in this country would have seemed favourable to the early sys- 
tematising of engineering education, but fortunately this has not 
happened. By wise encouragement, the individual efforts of those 
seriously interested in engineering education have achieved solu- 
tions of the problems involved, and the experience gained by others 
should enable us to choose methods giving the best results. More- 
over, the evils due to a too early standardisation, which would 
have given a cramped and narrow system, have been avoided. If 
we examine the courses which at present lead to degrees in engi- 
neering science we see the results of this policy. It will be seen 
that a broad and sound training in the underlying principles, edu- 
cation in its true sense, and not the mere imparting of information, 
have been the objects sought. 

While it has been said that both sides of the engineer’s training 
begin at college, there is no doubt that the work carried out for 
the degree must deal mainly with principles, and should be as 
broad as possible. Details of current practice will be noticed onl 
as illustrations of principles. In dealing with materials the engi- 
neer needs a knowledge of mathematics, physics, and chemistry, 
and, if he is to avoid mistakes, his knowledge must be very exact, 
and at his fingers’ ends. The courses in mathematics, physics, and 
chemistry naturally lead to those in surveying, stresses in struc- 
tures, and properties of materials, All these are technical subjects, 
it is true, but they can be far better and more easily taught in the 
class-room, field, laboratory, and drawing-office of a University 
than in the engineer's office. When the student has a sound know- 
ledge of the principles involved in the study of these subjects he 
will make rapid progress in the details of practice. 

Instruction in the above subjects, important as it is, should form 
only part of the general education of the young engineer, if he is to 
be fitted to hold more than a subordinate position in the engineer- 
ing profession, for, as stated earlier, the engineer must deal with 
men as well as materials, 

A liberal education is essential—literature, history, philosophy, 
all subjects which tend to broadena man’s outlook, should be wae 
and this is even more necessary in the case of engineering students 
than in the case of those who intend to follow other professions. 
Of course, unless a University education leads to further reading 
and research, one of the most desired objects is not obtained ; but, 
owing to the nature of his employment, the engineer frequently has 
for several years few opportunities for reading outside his work, 
and so should make up for this by the keenness of his interest in 
these so-called ‘‘ outside subjects’ while at college. We take it for 
granted that the successful man in any other of the professions will 
be one who has already made his mark at the University, and it is 
certain that the success in a great measure is due to the trained 
ability which enables the possessor to influence his fellowmen. 
The general culture which comes from college life as well as from 
college study is an asset in the engineering profession not to be 
despised, and not easily obtained. The man who leads his fellow 
students in the class-room, in sports, or in the debating society, is 
equipped in a very real way for success in his profession. 

The work done at engineering schools is serious and painstaking. 
Much has been written lately about examinations and degrees in 
ene but those familiar with the work of engineering 
colleges can testify that the profession has no reason to fear that 
the status of the civil engineer will not be upheld by the graduates 
in engineering. The final examination is but a very small part of 
the requirements for a degree. Three or four years of solid work 
under personal teaching sifts out a large proportion of those enter- 
ing on the courses, while at the same time few students who 
possess industry and average ability should fail to satisfy the 
present requirements in the specified time. 

No system of education is above criticism. If we take an interest 
in the objects of the system we should see that our criticism is fair 
and helpful.” At present the University method is recognised as 
the = generally applicable method in every country but our 
own, ‘The objections to the system in this country may be found 
stated by two classes of engineers: those who have in their early 
days entered University courses and then drop them before 
grasping the meaning of the instruction offered, and those who 
have risen to eminence in their profession before University train- 
ing in this country became general. The former are answered by 
the fable of sop of the fox who tried to make the best of 
a serious accident ; the latter are reminded that competition in the 
profession is becoming keener every day. English engineers now 
find in every country friendly rivals who have spent a large part of 
their time at engineering colleges, and it would be unjust to the 
rising generation if they were not able to start with advantages 
equal to those of their competitors. It is not long since it was 
usual to find in some of the larger engineering schools in America 
English students attracted by the superior equipment and facilities 
for research. At present our students are more fortunate. At 
home they can, at well-equipped colleges, receive instruction which 
is admitted to be efficient and up to date. In fact, the stream of 
students from newly developing countries without engineering 
schools of their own is being in part diverted from the United 
States to this country. 

In arranging this discussion on engineering education by 
members of the profession who have already attained eminence in 
its practice, the Council of the Institution had evidently in view the 
one difficulty which exists for the moment in England. While in 
other professions a University degreeis regarded as the first requisite, 
and so leads directly to employment, there is still a feeling in some 
quarters that the University graduate is rather in the way in an 
engineer's office. Matters, however, in this way are improving. Once 
engineering firms recognise the advantage of having assistants 
thoroughly trained in the principles underlying practice, and whose 
training also specially fits them for adopting new ideas rapidly, they 
will be only too glad to co-operate with the Universities in com- 
pleting the education of the engineer. A method already adopted 
on some railways in the United States and in Australia has been 
in work for some time on at least one railway at home. In this 
case we have the principle of co-operation firmly established, by 
which the college graduate obtains his practical experience in the 
best way possible. Entering the service of the company under a 
small but gradually increasing salary, the graduate in engineering 
is under agreement to stay a specified time. During this period 
the engineering staff of the company consider that there is an 
obligation on their part to see that the duties of the junior assistant 
are so arranged as to give him a wide experience. One railway 
company in the United States reports that the services of men 
so trained by them are so eagerly sought by other companies 
that they cannot satisfy the demand. This principle of co-opera- 
tion might be extended largely, and the greatest gainers in the 
end will be the or while at the same time the status of the 
Junior engineer will be greatly improved ; and not only this, but 
by the interest thus taken in engineering colleges by engineers in 
practice modifications in the courses may be suggested, and 








students will be encouraged by the knowledge that the training, 
the ful lusion of which is indicated by a degree, is 
recognised by the leaders of the profession as the right and neces- 
sary preliminary to practice. 





By Professor CHARLES FREWEN JENKIN, M.A., M. Inst. C.E. 


In order to estimate the value of a degree in engineering science 
it is necessary to understand clearly what the possesion of the 
degree means. It means that the graduate has spent some years 
in passing through a carefully arranged course of study in those 
fundamental subjects which should form the basis of engineering 
education, and also that he has attained a certain standard of 
proficiency in them, as far as that can be tested by examinations. 

It is no longer necessary to urge the importance of theoretical 
training. Engineering education should consist of three parts ; a 
basis of general scientific study ; a middle structure of applied 
science, that is of science specialised, extended and adapted with 
a view to its ring on professional practice ; and lastly, that 
kind of knowledge of practice which can be gained only by coming 
directly in contact with it. 

This is now —— by the Institution of Civil Engineers, 
which requires proof that applicants for admission shall have had 
both theoretical and practical training. The latter can only be 
obtained by an apprenticeship or its equivalent, and I sincerely 
hope that the Institution will always maintain its requirements in 
this respect, and not accept a knowledge of college workshops as 
equivalent to a knowledge of real practice, which it can never be. 
I am aware that much that is useful can be taught in college work- 
shops, but I believe that it is better for the student to learn these 
things in the real shops, where he will at the same time acquire a 
fund of practical experience which he cannot in college. As Sir 
Wm. Siemens said, ‘‘ College teaching should deal very much with 
principles and very little with details.” 

The first part of the training—the theoretical part—with which 
we are specially concerned, can be obtained more or less ¢ fficiently 
in various ways. It is this part which the entrance examination 
is intended to test, but a degree is a very much better proof of the 
= of a good theoretical training than any examination can 

. This is the first reason I would bring forward for regarding a 
degree as of value, 

That an examination isin general a poor expedient for ascer- 
taining a student’s proficiency is becoming more widely recognised 
every day ; it is, however, less unsatisfactory when held on the 
completion of a definite course of study than when it is used as a 
test for general scientific knowledge. Further, the degree course 
contains much that cannot be included in the examination at all ; 
for example, much of the student’s time is spent in the laboratory 
learning how to measure accurately all sorts of physical quantities, 
and to carry out tests on all sorts of machines—steam, electric, 
hydraulic, &c. The value of laboratory training, which can only be 
obtained in a college, is very great ; to quote my father’s words, 
‘*There is no teaching more practical, more immediately fertile in 
results than that which can be given by the man of science in his 
laboratory.” Again, there is the teeing in the drawing-office 
where the student learns to use his theory in the preparation of 
actual designs, and the field course of surveying, during which he 
learns to handle his instruments skilfully and accurately. These 
are all implied in the degree, but it is almost impossible to take 
any account of them in an examination. To quote Dr. Ewing’s 
reference to the Institution examinations in his admirable paper 
on ‘‘ Engineering Education” read at the recent Imperial Con- 
ference: ‘‘To pass an examination in certain sciences is one thing ; 
to have had the advantage of a university or college course in 
which the same sciences are well taught is quite another thing.” 

The value of a degree may be considered from another point of 
view. What training is best for the boy when he leaves school— 
best in a wide sense ; is it better for him to go to college or not, 
for this is what the degree implies. To spend some years ata 
University is an education in itself and will a permanent asset 
in the boy’s life. The value of this part of education was well 
stated by W. B. Rogers, the founder of the famous Massachusetts 
Institute of Technology in Boston. ‘‘ We believe,” he says, ‘that 
the most truly practical education, even in an industrial point of 
view, is one founded on the thorough knowledge of scientific prin- 
ciples, and which unites with habits of close observation and exact 
reasoning a large general cultivation.” This general cultivation 
is the feature of all university life—especially perhaps in the older 
universities. It is a matter on which we may-congratulate our- 
selves that the two oldest universities now open their gates to 
engineering students. 

The value of a degree may be considered from a third point of 
view. Sir James Inglis, in his presidential address in 1908, said : 
aoe it ought to be laid down as a principle that all public 
money derived from rates and taxes should * so far as it is 
applied to engineering construction, expended under the direction 
or control of definitely qualified engineers, as is already the case 
in many countries.” If the engineering profession is to be brought 
under State control, as medicine is, and also the law—in a modified 
sense—it would appear to be wise to make the basis of qualifica- 
tion as broad as ible by recognising the engineering degrees 
of the universities as a necessary qualification, rather than a 
certificate by a single institution, even though that institution 
were our own. 

An engineering degree, then, may be looked at in three lights: 
As a guarantee that the holder has had the best theoretical train- 
ing and has profited to some extent thereby ; as the final step in 
that type of liberal education at the universities of which England 
is justly proud ; as a broad basis on which State recognition of 
our profession may be founded. 

The regulations drawn up by the Institution for the admission 
of students and members are wisely framed at present so as to 
recognise many different types of training, but if the reasons I 
have advanced in favour of the engineering degree are valid, it 
would be well for us to look forward to a time, not too far distant, 
when the possession of a degree shall be a necessity in engineering 
as it is in medicine, 

Dr. W. H. Maw said that the papers they had just 
heard stated very clearly and impartially the advantages 
which would be expected to accrue from the attainment of 
an engineering degree. The great object of the present 
conference was not to indulge in beliefs or anticipations, 
but more to obtain definite information as to facts. It 
had been sometimes urged that a university degree should 
entitle the holder to receive higher emoluments than were 
accorded to one who did not possess such a degree. That 
was not his view. The commercial value of a man to his 
employer depended very largely on qualifications which 
were quite unconnected with college work. It was 
important that they should have placed before them the 
objections which some employers had to attaching great 
importance to a college degree if they desired to make that 
degree really valuable to the engineering profession. 

Professor J. A. Fleming believed the value of a degree 
to be smal]. The grave defect of the existing system was 
that the degree was obtained by a candidate far too largely, 
if not entirely, by written examinations, far too little 
attention being paid to the practical work. He thought 
it could be stated that nine-tenths of the results depended 
on written examinations which brought into play qualities 
quite different from those required in real life. The engi- 
neering profession was closely analogous to the medical 
profession in one respect, that it was not what a man knew 
about his subject, but what he could do, that ranked as 








important. An engineer did not care whether his assistant 
was encrusted with degrees or not. All he cared for was 
what he could do. Therefore the education should be to 
develop these things which were required in actual 
practice. One of the most important principles in life 
was tomake the best use of bad materials. Then again, 
the written examination system did not make for the 
possession of the qualities of reliability, resource and 
accuracy, and an assistant’s work was useless if it had to 
be done all over again by the employer himself. Further, 
there was the need for a ready and firm application 
of first principles. He contended that the present method 
of bestowing degrees did not cultivate those qualities. 
The whole system required amending. They could get 
at the bottom of what a man knew by a viva voce exam- 
ination far better than by a system of marking written 
answers to questions. A candidate should be taken into 
the laboratory and workshop and sent to do a particular 
thing, and that should be accompanied by wivd vote ex- 
amination partly by the teacher and partly by the 
examiner himself. He would like to see the degree 
abolished, and replaced by a diploma. 

Mr. Dugald Clerk dissented from this view. His ex- 
perience of the B.Sc. degree was not so unfortunate as 
Professor Fleming ‘would lead one to expect. In his 
London office he had under him several B.Se’s. They 
had been at different universities, but they had received 
both a scientific and a practical education. At the same 
time he admitted that on the practical side, speaking of 
the National Gas Engine Company, where they had 1500 
hands, the B.Sc. degree was not really valuable. He 
believed in the mixture of scientific education and practi- 
cal work, and the practical man of the present day had 
more scientific education than was usually believed. The 
evening schools had been very largely used by the men 
who became works managers. It would be admitted that 
many works managers, although their scientific educa- 
tion had been imperfect, yet did know, as far as their 
particular work was concerned, the fundamental laws. 
He agreed with Professor Dixon and Professor Jenkin as 
to the value of a university degree, but some university 
men with degrees when they applied for work had rather 
a false idea of their relative position. Many Cambridge 
and Oxford men wanted to teach the employer his busi- 
ness, and the employer resented that attitude. It would 
be desirable to have a discussion between universities 
and works representatives. 

Mr. A. P. Trotter stated that he was a member of a 
board of studies of a London university. He joined that 
board under protest, because the object of the work was a 
degree in engineering, and his view was that no degree 
should be given by a university in connection with the 
profession of engineering. He served on the board for 
eight years, and he retired with a sense of disappointment 
and out of sympathy with the work of that particular 
board of studies. Another case was the board of studies 
of mining and metallurgy. That, in his opinion, was en- 
tirely out of line. They had heard time after time at that 
conference that universities and colleges should teach 
general principles. He maintained with some diffidence 
that the principles of the science upon which engineering 
was based should be those taught at universities and 
colleges. He had a great admiration for the work which 
was being done by Professor Jenkin at Oxford. In his 
laboratories the underlying principles of engineering were 
being taught. In America it was different, and an enor- 
mous amount of money had been spent in raising a very 
large crop of swelled heads. Things were better now. 
In Great Britain we were lagging behind as far as the 
development of technical colleges was concerned. He 
hoped that teachers of engineering would look to the 
proper foundation of the science rather than to the small 
details of work which could be acquired at a later stage. 
He thought the ordinary University degree was of the 
utmost value, but that to grant degrees in engineering 
was a wrong practice. 

Colonel B. R. Ward said that the particular point he 
had noticed in the papers was the stress laid by Professor 
Dixon and Professor Jenkin on the need for general edu- 
cation. His own experience as a military engineer and 
as a teacher of engineering and allied subjects—he was a 
teacher of cadets at the Royal Military Academy for three 
or four years, and for the last two or three years at the 
School of Engineering at Chatham, which more or less 
corresponded to a university in engineering—was that a 
good, sound, general education (and in that he included an 
ordinary literary education as well as a scientific one) was 
of the greatest value. His reason for attaching this great 
value to it was because the subjects taught put the student 
in touch with life and enabled him to deal with men and 
affairs. These were the subjects which the German 
educationalist called knowledge subjects, and history and 
general literature were the chief of these. If a man had 
not studied general subjects he might be able to deal with 
purely engineering matters, but the dead matter of engi- 
neering was only half the engineering profession, and the 
manner of dealing with men was the other and perhaps 
the better half. 

Mr. James Glover agreed that it should be the aim of 
the universities to teach general principles and carefully 
to eschew the technical details of engineering. In his 
own experience his chief difficulty had been the lack of 
knowledge of theoretical principles, and not the lack of 
practical application. With regard to Dr. Fleming’s 
rather contemptuous opinion of science degrees and the 
products of science examinations, his practical experience 
suggested that if he had to select men he would expect to 
discover the men he wanted among those who held 
degrees. He thought a degree, and the position a man 
took in taking a degree, was a tremendous asset in future 
life. It was at least an assurance that the man had applied 
his mind to work for a given period. A degree also 
tended to promote qualities of reliability and accuracy. 
To pay aman for what he did, however little he was paid, 
would be, in his upinion, preferable to apprenticeship. 

Professor Silvanus P. Thompson said that the last 
speaker spoke of a degree as if it were a thing like a coin 








10 


THE ENGINEER 


Jury 7, 1911 








of the realm, to be taken at its face value. He had the 
misfortune to possess several degrees, and his first degree, 
which was his best, had not been worth sixpence to him. 
The longing to put a string of letters after the name was 
a national failing. At the present moment we were 
suffering from the curse of running after degrees, and this 
was diverting young men from the true line of education. 
They thought of getting a degree and not of the work. 
The harm it was doing at the moment to higher educa- 
tion could not be told in a few sentences. The evil was 
that people ran after the hall-mark and forgot the sub- 
stance. There were many people who would look at B.Sc. 
and not at an A.R.S.M., yet the A.R.S.M. ought, in his 
opinion, to carry far more weight than B.Sc. 








ENGINEERING TRAINING—A GERMAN VIEW. 
By Diet. Inc. F. zuR NEDDEN. 


I was honoured with an invitation to the Conference 
on the Education and Training of Engineers which has 
just come to a conclusion at the Institution of Civil 
Engineers, and though a foreigner I nevertheless venture 
to express the hope that a few remarks concerning this 
Conference from my pen may be of general interest. 
For the problem at issue is, I believe, to be considered 
from points of view which are far beyond nationality. 
It is the improvement of the breeding of the engineering 
race, which has common aims all over the world, viz., to 
lead humanity up to still greater civilisation, and to 
spread out civilisation, and, may it be so still more in the 
future, not only civilisation but also culture. Further, a 
glimpse into one of the great engineering offices abroad 
will at once reveal the fact that engineers of all nations 
are joining their efforts for the continuous realisation of 
the great aims of our profession. Finally, the problem of 
the proper system of the organisation of the education 
and training of engineers—is there only one system? 
will there ever be found the system?—has not yet been 
solved by any nation, and therefore all nations should 
co-operate and learn from the experiences and failures of 
others. 

I should therefore like to draw the attention of the 
general public to the efforts made in Germany for many 
years toimprove the co-operation ofindustries and technical 
universities with the aim of attaining the best possible 
system of practical training of engineers. 

[ frankly confess—and I hope you will not blame me 
for such frankness—that at this last conference I received 
the same impression as at former conferences. There 
often happens to be a great superabundance of excellent 
opinions, a great outcry that indeed something must be 
done, but a deplorable lack of concise, positive sugges- 
tions what should be done, and how it should be done. 
Perhaps it is my fault to expect too much from confer- 
ences of this kind; they are perhaps only meant to bring 
about a general exchanging of experiences and opinions 
in order to enable a Committee or Council afterwards to 
sift the wheat from the chaff and to draw up the definite 
conclusions. Even so, it may now be the right moment 
to put forward some definite proposals for public discus- 
sion after the conference have made clear the general 
tendency amongst those in positions enabling them to 
judge, and before the Council begins its sittings and its 
practical work. 

Twelve years ago, under the immediate influence of 
the enthusiasm which the centennial jubilee of the 
Charlottenburg Technical University in 1899, and the 
imperial words spoken by the Kaiser on that occasion had 
aroused, a committee composed of captains of industry 
and of prominent professors met to discuss just the same 
educational questions which were the object of this con- 
ference we just look back upon. Three great seizable 
results crowned the efforts of this committee :— 

(1) The unanimous decision of all technical universities 
of Germany that a year of practical workshop training 
must precede the course of engineering studies at a tech- 
nical college, and that no young man should further be 
accepted as a qualified student, 2.e., granted the privilege 
of the final examination and graduation, unless he had 
fulfilled that condition. 

(2) A code of rules showing the way most desirable for 
carrying out a proper practical training in workshops. 
It is a further proof of my opinion that it must be pos- 
sible to deal with these questions in an international 
manner that this code of rules is almost coincident and 
surprisingly uniform in its spirit with the proposals which 
crown the admirable Report of the Special Educational 
Committee of the Institution of Civil Engineers, published 
in 1906. 

(3) The then most highly valued success was the 
formation of an official list of about 500 industrial works 
whose managers or owners declared themselves, by sign- 
ing the above rules, willing to receive engineering 
students in their workshops immediately they came from 
school, and to give them a practical training on the lines 
laid down in the code of rules. This list can be got from 
all prominent technical institutions and unions on appli- 
cation. 

Twelve years of experience have effected the result that 
just now another committee of similar character —indeed, 
of almost the same men—is again holding regular meetings 
with the object, amongst others, of revising the state of 
affairs produced by the results of the first Committee in 
1899. The points have not yet been discussed in detail, 
but happening to be in personal contact with this present 
Committee, I may be entitled to give a sort of a forecast 
as to the lines which in all likeness will be followed. 

(1) The measure of putting a preparatory course of 
workshop training before the college training seems to 
have proved thoroughly successful, and is sure not to be 
altered. Perhaps it will, however, be more accentuated 
in future, that it was not the intention to confine the 
whole of the practical training to a period preceding the 
college studies, but that a further development of 





the practical knowledge of the engineering students is 
more than desirable, be it on the sandwich system, with 
thin slices, i.e., three months during the long holidays 
every year, a course unofficially followed already now by 
the majority of our students, or on the sandwich system, 
with thick slices, interposing the whole of the theoretical 
training between two periods of workshop training. 

(2) I don’t think that it will be found desirable to alter 
anything but a few trifles in the tenor of the code of 
rules. 

(3) The greatest disappointment has been produced by 
the total absence of any success from the official list of 
training firms. Neither has it been found easier for 
young men without “connections” to enter these shops 
than it was before, nor has the “training,” if one may in a 
great number of cases speak of such a thing at all, veri- 
fied the expectations of 1899. 

Where is the reason to be found? Often, when dis- 
cussing the possibilities of college workshops, it has been 
rightly pointed out that they were of no value to the 
future engineer, owing to the absence of the commercial 
background. I think that one has too much overlooked 
the presence of the commercial ideas in industrial works 
when expecting from them that they should take part in 
educational efforts without having at their disposal the 
necessary special funds for teachers’ salaries, libraries, 
continuation classes, and lots of other nice things. The 
object of an industrial enterprise is “dividend” only, 
solely, and exclusively. 

Now, “ breeding engineers” is just as doubtful and 
badly paying an enterprise as would be breeding horses, 
were i stimulus of horse show premiums and race prizes 
lacking. No conscientious manager can, in the present 
state of affairs, recommend his company or the owner of 
the works to devote any money to the training of engi- 
neers in his workshops from any real and business point 
of view. The beneficial results, if any, of such expenses 
could only be expected by future generations, and the 
engineer highly trained in one works will very likely 
immediately after completion of his studies join another 
works, which will derive the benefit. A certain amount 


of bare expenses are necessary for a proper training, and | pe 


in so far all opinions uttered at the Conference of the 
Institution of Civil Engineers were unanimous—the 
young man must have a teacher who is there for him, 
one of the officials who is expressively ordered to and 
interested in answering questions ; or a ineey should be 
put at the disposal of the pupils, or a certain superintend- 
ence on the progress of the students should be exercised 
by means of books, card indexes, final examinations, 
and so on. All this costs money. And I think 
it is downright unjust and unfair that universities, 
well fed with Professors’ salaries, ample funds for labora- 
tories and assistants, expect similar educational efforts 
from the industry for nothing. Their expectation, it is 
well enough proved, will not be fulfilled. 

Certainly there are splendid exceptions in all countries. 
And if they were sufficient for the great want of the 
many, England would truly be the very last country 
which should worry about engineering training, for are 
there better training workshops in the world than those 
of H. W. Allen, Yarrow, the Midland Railways, or—last, 
not least—the Admiralty? What is wanted is a broad 
average of good workshop training for the average student 
carried out by the average industrial undertaking, and all 
efforts are condemned to failure from the very beginning 
which do not consider that one must give the works the 
immediate benefit of the training they bestow on their 
engineering students. 

I think that this is the lesson which not only Germans, 
but all nations alike, should draw from the failure of the 
German official list of “ training firms.” 

My suggestions are as follows :— 

(1) The leading technical institutions of all countries 
should exert all their influence to standardise matters so 
far that every manufacturer is entitled and obliged to take 
a certain premium, varying between, say, £30 and £100 
per annum, from every engineering student entering his 
works as such ; to this should correspond the obligation 
of the works to expend a certain percentage of the monies 
thus earned on the employment of special supervisers or 
teachers, on the fitting out of continuation classes (in 
which the workmen apprentices may participate), libraries 
containing apt works of technology, or taking similar 
steps. 

(2) The same influences should be exercised for putting 
each student under the strict obligation, by special con- 
tracts, to begin and complete his workshop training in 
one and the same works, and to pass a certain amount 
of the whole time spent in the shops after he has com- 
pleted his theoretical studies, thus enabling the managers 
to pick out the ablest of their students for their own 
staffs. 

I think these two theses need not much recommenda- 
tion; the advantages for both contracting parties are 
obvious. I should only add that the system of combined 
continuation courses for workmen and for student 
apprentices works admirably in the celebrated works of 
Ludwig Loewe and Co., in Berlin. It exerts a good 
social effect on both parties if the “ well” educated and 
the children of the workmen listen side by side on the 
same benches to elucidations of things surrounding 
them in the every-day life of workshops—elucidations 
which are equally new and useful for both of them. 
second suggestion might prove valuable, especially in the 
direction of the formation of a staff who have an intimate 
knowledge of the shops and leading personalities amongst 
workmen and foremen of their own works, and would result 
in an excellent esprit de corps, as the example of the 
Westinghouse Works clearly shows. 

Perhaps you will allow me to add a second general 
remark about the Conference just held. It is again an 
observation I have generally made on occasions of educa- 
tional conferences. I think that all pedagogues, or people 
treating pedagogic matters, are constantly in danger of 


forgetting that pupils and students, are not only objects 


The |? 





who have to be taught, “ but also subjects who wish to 
learn.” I think we should confidently leave a large part 
of his training to the student himself, more so as 
standardisation is so very difficult and perhaps even use- 
less, as laid down so admirably in the paper read by 
Professor Archibald Barr before this Conference. The 
experience of the German practice with the proposition of 
the workshop training before the theoretical studies clearly 
shows this. The students have rapidly found out that 
this one first year is not sufficient for them, and the 
zealous ones amongst them are succeeding in having their 
sandwich training in the manner each individual finds 
best suitable or possible for his special conditions. I 
should like to emphasise that the two suggestions laid 
down above are perfectly elastic in all these respects. 

There is, however, still another sense in which I pro- 
posed to leave more to the student, which is the following :— 
It is doubtless a very difficult undertaking, and will 
probably require another one or two lustra to bring about 
any co-operation of manufacturers and universities in a 
thoroughly systematic manner ; perhaps it will never be 
possible at all. 

This being so we should think of means—which could 
be realised at once—to bring the student in touch with 
the universities whilst being in the shops, and to give 
them some help to enable them to judge themselves as 
to the proper things to learn in the shops, instead of wait- 
ing for teachers paid by the works, and organisations not 
yet existing. I was quite astonished that such means of 
temporary betterment were, in the whole of the Confer- 
ence, not even mentioned. Perhaps it is “ too German” a 
thought for this country that a lad while being in the 
foundry or smithy could study a book besides as a sort of 
invisible friend or teacher, giving him hints—not more— 
as to what it will be best for him to direct his special 
attention upon and what he will use later on for this 
purpose or for that purpose. 

I myself, when undergoing my own workshop train- 
ing, always felt the wish to have such a book, but did 
not find any suitable one. Therefore I wrote one myself 
soon after completion of my studies, and after the first 
riod of learning in an industrial office that I had, as 
Mr. Alexander Siemens very rightly said in his closing 
address to the meeting, “to unlearn all university and 
apprentice knowledge.” I have tried in this book to go 
through the workshops with the engineering apprentice, 
and to whisper into his ears remarks about as follows :— 
“Don’t make it your highest ambition to drive a fault- 
less rivet—this will never be necessary for you—but 
note how a rivet must be properly made, that the head 
must be formed and rigid before the shaft has ceased to 
glow”; or, “ Don’t think you will ever be able to judge 
whether a shaft fits its seat or bearing unless you have 
yourself turned a couple of ‘fits’ on your lathe yourself, 
or scraped a bearing and aligned it properly in the erect- 
ing shop”; or, “ Don’t try to use the plane and chisel to 
perfection—no use for you later on—but note how the 
patternmaker divides his patterns, how he co-operates 
with the moulder, and how the measures in the drawings 
and the remarks contained in them serve to facilitate 
such co-operation. Unless you learn that here, you will 
design bad castings and increase the expenses of your future 
principals, who will mercilessly sack you if these expenses 
are a little too high.” Or, ‘“ Why are these plane faces 
cut, others turned, others planed? The reason is always 
the same—economy.” An explanation follows. Or, 
“ Why did our forefathers build their bridges wainly of 
cast iron, and why don’t we?” The answer is given, on 
account of the combination of prime costs and stresses of 
material, and diminution of expenses for wages by machine 
work. 

I hope I have made myself clear as to the character 
of the books I think of, and of which I have written one. 
My book has been translated and—by the kind inter- 
mediation of Sir Alexander Kennedy, who wrote the 
preface for the English edition—been published by Messrs. 
Archibald Constable and Co., and the report of the Com- 
mittee of the Institution of Civil Engineers has, by kind per- 
mission of this Institution, been attached to it. But Iam 
under the impression that though some reviewers were 
kind enough to say that it was a good book, the proper 
book for English lads must be written by an Englishman 
who is thoroughly acquainted with English conditions 
and with the heart and soul of the most immediate 
interessee—the English engineering student. Further- 
more, I know that it is an absolute impossibility for one 
single individual to write an exhaustive book for this 
object, and that it would not be wise to try to put all 
knowledge into one single book for all classes of engineer- 
ing students. The electrical, the constructional, the 
purely mechanical engineer—they will all require different 
books, and perhaps even the single parts of each such 
book should be written by a specialist (though not too 
specialised to remain unaware of the general coherence of 
things.) 

I therefore venture to conclude this letter with another 
concise proposal, viz.:—‘ That the great technical institu- 
tions of all countries should set a prize for a series of 
books which seem to be best suitable to be a vade mecum 
for engineering students during their practical apprentice: 
ship. That they should, after such selection being made, 
use their influence to give these books the widest possible 
propagation, perhaps even to induce manufacturers to 
resent same to their engineering apprentices, or furnish 
them gratuitously out of special funds.” 

Surely the edition of these books would create a 
co operation of universities, professors, and practical men, 
which I think may be able to smooth the way for 
further co-operation on the large scale of gigantic 
organisations for the benefit of the future generations of 
engineers. Andin my mind the foremost advantage of 
my last suggestion is that it can be verified at once and 
without any great organisation or special machinery. 
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REVOLUTIONARY METHODS ON FRENCH 
RAILWAYS. — 

Ar a time when the late Minister of Public Works 
sent his ultimatum to the French railway companies 
insisting upon the reinstatement of the railwaymen 
who were discharged for refusing to return to work on 
the termination of the general strike in October of last 
year, the unions averred that the example set by the 
Ouest-Etat would serve as a salutary lesson, since the 
conduct of the men who had been reinstated on that line 
would prove in every way exemplary. The companies, 
however, rejected the ultimatum, and before the Prime 
Minister could decide upon what reprisals he should 
adopt the Ministry had to resign. Possibly, as a means 
of bringing pressure to bear upon his successor, the 
revolutionary wirepullers have been pursuing the policy 
known as “sabotage,” which has more than once narrowly 
missed ending in disaster. Singularly enough the cutting 
of signal wires and the loosening of rails is particularly 
rife on the Ouest-Etat line, where the men have got all 
they asked for, and where, it was stated, they would show 
special zeal in the public service. Last week the limited 
mail from Havre to Paris left the rails when nearing Pont 
de l'Arche. The coaches, of which the couplings broke, 
fortunately remained on the permanent way, and only a 
few passengers were injured by the severe shaking. The 
locomotive ploughed through the ballast for fifty yards, 
and was stopped just before it reached a bridge across 
the Seine. An examination showed that some of the 
rails had been loosened, and this, too, at a curve on an 
embankment close to the bridge, so that there was every 
probability of the mail going over into the river. The 
tools with which the bolts were removed were lying near, 
together with copies of revolutionary journals. In view 
of the circumstances it is concluded that the rails could 
orly have been loosened by platelayers. More than once 
attempts at tampering with lines have been detected in 
time to prevent accident, and the necessity of carrying 
out a close inspection is causing a good deal of anxiety to 
the railway companies. It was on account of the socialist 
opposition that the Bill for suppressing “ sabotage’ was 
not introduced into the Chamber of Deputies some 
months ago, but it is understood that it is to be revised 
with a view of rendering it more acceptable to the 
advanced party, while, at the same time, the pressure 
being brought to bear upon the railway companies to 
reinstate the discharged railwaymen is not to be relaxed. 
The Government is, indeed, considering the ways and 
means of strengthening its control over the railway com- 
panies. All this points to the fatal mistake of allowing 
political influence to invade what should be a purely 
commercial undertaking. The railway companies are 
coming to be exploited less in the interests of the public 
than in those of politicians. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE PARENT'S POINT OF VIEW. 


Sik, —As an old and experienced parent I could say a great deal 
more about the education of engineers than you would care to 
publish ; but I may be able to say something of use within reason- 
able limits, and that I can only do by narrowing the path to be 
traversed. 

The great defect of all schemes of education, no matter what, is 
that they cannot take account of individuals. Of course, there is 
education of various sorts, but I am talking now only of large and 
complete schemes of education which are supposed to satisfy the 
requirements of the teachers. I have never heard that either 
the parents or the students are allowed to have any voice in the 
matter. It is a thing of very common knowledge that until 
recently teachers did not know what employers wanted, or if they 
did they could not teach it. Conditions are much better now in a 
few places. Roughlyspeaking, engineering students may be divided 
into two classes. We have strong, healthy young men, good at 
games, more or less athletic, ready to do manual labour, and 
taking an interest in shop work of all kinds, caring nothing for 
bookwork or so-called science. On the other we have the delicate, 
studious young man, hating the shops, dirty clothes, and dirty 
hands ; feeble of frame, really unable to stand much bodily hard 
work. He is as happy as a king in the laboratory, or grinding 
away at mathematics. This last is not fit to be an engineer. The 
education for both is the same. Is it remarkable that there are 
disappointments! Here isa point of view that deserves the parents’ 
most careful attention. 

My position in life was such for many years that I was freely 
consulted by parents as to how best to ‘make their sons engi- 
neers.” I =n i asked first, ‘‘ What sort of engineers?” and in 
nine cases out of ten the question came as a surprise ; the parents 
thought there was only one kind. Then I explained that there 
were at least half a-dozen branches of the profession, and then I 
asked in what direction interest lay. Was there a ship-owning 
uncle? If so, make the boy a marine engineer. Was there a 
cousin a railway director? Then put the boy into railway works, 
and soon. Asa rule there is no interest and not much money. 

The next step I have always advised is to put the boy into works 
for a month. Let him keep six o'clock time, and live just as he 
would if apprenticed. If he can stand that for a month he will 
do. Time and again I have found that he cannot, or, rather, will 
not, stand it. He and his mother are too much for the father. 
There is nothing like having the month at the outset, instead of 
much time being wasted and probably a heavy premium lost before 
the first year is over. If a young man goes into the Church or the 
medical ——_ or becomes a lawyer or a soldier, the general 
public of fathers and mothers see pretty well what is going on. 
But ‘‘works” are sealed books to them, and they have no idea 
how rough and how hard the life of the young engineer is ; it is 
above all others a life for Men. From first to last he is fighting 
with and subduing the forces of Nature, and it is just because the 
truth is not known in all its significance that so many mistakes 
are made and so many disappointments and failures crop up. I 
fear to trespass on your space or I could say a great deal more 
about these things. 

ving generalities, I come to details. The detail I am going 

to write about is the ‘‘sandwich system,” six months in the shops, 
six months in the works. I have heard much said about this, 
and I believe that good may be done with it, and is in a few 
laces ; but the best is not made of it. The reason is quite simple. 
e student fails to trace any connection between what goes on in 
the shops and what he is taught at the college. He very soon 
finds out that, to use the words of one man, the machine work 
done in technical colleges is ‘‘ mere piffle” compared to the work 





done in real shops. But putting this on one side and turning to 
mathematics, geometry, thermodynamics and such like, he finds 
that so far as he can see in the shops such things are never used 
in any practical way at all. Specialisation steps in. There are 
works in which mathematicians are kept to work out problems. 
I know one in which a sixth wrangler had an office to himself, and 
earned as much as £180 a year. 

If the sandwich system is to be a success, care should be taken 
to ascertain what the students have been doing during the preceding 
six months, and in so far as possible they ought to be taught the 
theory of that practice. Suppose, for example, that a group of 
students have been working on refrigerating machinery ; then let 
that be the subject for lectures and demonstrations and the pre- 
paration of designs. Suppose that another lot have been making 

rtable engines, teach them all about steam machinery of the 

ind, and soon. It is obvious that a great deal of mathematics 
may be worked in, and the student will be taught how to apply it 
to portable engines. Years ago I knew a professor who ce on 
this system with eminent success ; but he met with so much red 
tape and precedent that he had to abandon his attempt to teach 
on rational lines. Time and again young men have told me that 
they could see no use in learning what did not apply to their work. 
It was vain to tell them in return that the time would come when 
they would find that their trouble was very far indeed from wasted. 
One type of lad will take to technical education as a fish does to 
water; the other, and real type, does not. As I have said, the 
sandwich system has immense possibilities, but they remain to be 
exploited. 

y advice to parents is to send a boy when he is about fifteen 
into a technical school, such as Finsbury. After he has had a 
couple of terms there let him have a month, as I have suggested, 
in works. If all goes well, let him finish two years in the school. 
He will then be seventeen. Let him have three full years in the 
shops, and if he is of the right stuff, and has fair opportunities, he 
will probably do as well as he would have done at any other pro- 
fession—perhaps better. Papa, 

Wimbledon, July 3rd. 


Sir,—I have carefully read the letter under the above heading 
signed “ M. Inst.C.E.” He begins the fourth paragraph by say- 
ing ‘‘the sandwich system is wrong,” and it is with this that I 
beg to join issue. 7 have every reason to think ‘‘ the sandwich 
system is right,” for the following reasons :— 

Some six years ago, as my second son wished to take up my own 
profession, | made many inquiries as to the various colleges, &c., 
where youths could go through scientific training. I did not wish 
to send him to college on leaving school, as my experience showed 
me that after a university education men do not always take 
kindly to the practical side. I therefore took him with me first of 
all while I was looking cut for a training college. 

I was fortunate enough to ask Dr. Tudsbery, the well-known 
secretary of the Institution of Civil Engineers, and he recommended 
Glasgow University, and I sent my son there. He took the usual 
winter and spring courses at the university, going through the 
shops, offices, and on construction works in the summer. A year 
after taking his degree, and before he was twenty-three years of 
age, he obtained without any aid from myself a first-class Govern- 
ment appointment out of many hundred competitors. I am such 
a believer in the sandwich system, and in Glasgow University as 
an engineering school, that | am now contemplating sending my 
fourth son there, and trust he will do as well as his brother has 
done. 

Melton Constable, July 3rd. 





ANOTHER M., Inst. C.E. 





ST. PAUL’S BRIDGE. 

Sir,—It appears the City is appointing a committee of three 
architects in reference to the above. But why not a composite 
one containing representatives of engineering and surveying as 
well? The addition of a well-known business man also would be 
an acquisition, together with some one who has shown special 
acquaintance with the whole aspect of the subject. It is not 
merely to the ‘“‘make up” of the committee that objection can be 
taken, but to the matter of itsorigin. True, the City is generously 
offering to build a bridge, and naturally has undertaken the 
ordering of it, on what it considers the best lines. In doing so, it 
is feared the matter is being considered as merely local, whereas it 
is at least metropolitan, if not national or imperial. It appears to 
be viewed also in its most limited aspect as simply the matter of a 
bridge, whereas in the ultimate it is the question of at leasta new 
main thoroughfare from the ‘‘ Angel” to the ‘‘ Elephant,” alterna- 
tive, perhaps, to the proposal of the Royal Commission on London 
Traffic. 

It seems to be forgotten, in fact, that we are in the midst of 
designing a new Metropolis, and must say good-bye to the practices 
of the past, in which one piece after another has been added with- 
out even general reference to the whole or to what is tocome after. 
Begun by the above Royal Commission, continued in a branch of 
the Board of Trade (perhaps also in some measure in the Roads 
Development Commission), the new draft plan may be said to be 
well on the way. But we still await the appointment of the body 
destined to formulate definitely the working plan for the recon- 
struction of the Metropolis, in fulfilment of the recommendation of 
the Royal Commission. Listening to the debate on the new bridge 
Bill in Parliament, it was noticed as strange that the above matter 
was not once referred to. And, marvel! no Government oracle 
ventured a syllable on either question, surpassingly important as 
both are in relation to the metropolis of the future. 

Any reference, it is considered, which the City can impose on 
such a committee of its appointment, must necessarily be very 
limited, even if it goes beyond the /ocale of the proposed bridge in 
the City ; whereas it has been shown that the general question 
at issue stretches far beyond the City’s nominal interest and juris- 
diction, In view of that, therefore, any findings of such a com- 
mittee must be considered unsatisfactory. 

As a solution of the matter, it is reckoned that the City having 
acted so nobly would, under the circumstances, be well advised to 
withdraw as gracefully from further contention. The onus of 
carrying the matter through as a whole would thus be left to 
Government and the prospective new body, which could consider 
the project in its widest aspect, and carry it out as part of a well- 
devised general pe of the new Metropolis. 

London, July 3rd. O: Bt fF. 





THE BRITISH INVENTOR. 


Str,—Your issue of this week contains a very interesting article 
by Mr. W. O. Horsnaill on the present position of British inventors 
and inventions. Your contributor has approached this question 
from his own standpoint rather than from that of the proper 
standpoint of impartiality, and in doing so has materially detracted 
from the value of his article. It is quite true that British manu- 
facturers as a whole do not willingly bother their heads with new 
inventions, especially when they come from outside sources, and 
consequently they are their own worst friends. Some, however, 
are always willing to get hold of new ideas, and are prepared to 
risk their being failures or successes ; and these are the firms who 
have made and keep great names. So far Mr. Horsnaill is right ; 
but I am ata loss to discover why he should go out of his way to 
make such a statement as the one which contains the following 
words, ‘‘ many of whom (patent agents) would soon have to close 
their doors if applications were confined to inventions which were 
likely to prove successful.” 

If Mr. Horsnaill knew a little more about inventors, whom 
patent agents treat so badly, he would know that the most impos- 
sible thing in the world is to put an inventor out of love with his 
own invention, and all the advising by all the patent agents will 
not put him off it when once he has got properly gripped by his 
idea. Personally I have known cases in which a patent agent has 





refused to act for a client who wanted to take out a patent for 
something utterly useless or old ; and yet those same people would 
take themselves off to a patent expert—does Mr. Horsnaill know 
the difference /—or to the Post-office, there to obtain a form and 
apply themselves. There are cases of course in which agents or 
experts do act for clients in prosecuting useless applications, but 
they are by no means general, and the majority of agents are very 
particular as to what kind of specifications appear over their name. 

How would it be possible for anyone to say which inventions 
were likely to become useful! Is it possible for any man to have 
such an intimate knowledge of every trade that he can say what 
will and what will not be useful? If a manufacturer of machine 
tools goes to a patent agent and requests him to act in prosecuting 
a certain patent matter and the agent says he will not act because 
he does not know whether it is likely to become useful or not, is 
he likely to get soft cooing words from the busy manufacturer ‘ 
Asa rule an inventor invents thing ex cted with his work, 
or something in which he is more or less of a specialist, and before 
he goes to the patent agent has fully made up his mind that the 
idea is useful; and the patent agent, however up to date, is 
seldom in a position to contradict him. 

Liverpool, July Ist. J. BEAUMONT PERCIVAL, 

Patent Agent. 








TRAIN RESISTANCE. 


Sir,—Owing to absence from London, I have only now seen 
Mr. Dendy Marshall’s article in your issue of 16th June and 
Mr. P. H. Parr’s letter on the same subject in your issue 
of 30th June. Mr. Marshall is quite correct in thinking that 
the simplest method of measuring train resistance is by some 
form of accelerometer to measure the negative acceleration 
when the train is coasting. Mr. Parr’s criticism of Mr. Mar- 
shall’s suggestion is that an instrument to do this would 
need to exceed 9ft. in length. This is not the case, however, as 
when carrying out tests of this very nature some two years ago I 
used a pocket form of accelerometer, which was made to my 
design by Messrs. Elliott Brothers, and in which readings could 
easily be made to } lb. per ton; in fact, Mr. Philip Dawson, who 
used an instrument of the same type for measuring train resistance 
on the Brighton Railway, found he could read to 0-2 1b. per ton, 
and that it was the most accurate means for carrying out this 
measurement. - ‘ ‘ 

A detailed description of the instrument was given in your issue 
of 16th September last, and many of them are now in use in 
various parts of the world. 


London, S.W., June 30th. H. E. WIMPERIS. 





S1r,—1 quite agree with Mr. Parr that the crux of the matter is 
the acceleration, and there is no doubt that an instrument capable 
of registering this accurately would give results of great interest 
and value. Of course, it would be impossible to read direct from 
a pendulum, but I still think an arrangement of the kind | 
sketched diagrammatically would be found useful, with the motion 
of a heavy weight sufficiently multiplied at the pencil. i 

Mr. Parr, like everyone else who studies the subject, has his own 
pet formula; mine, which is simpler, and was not constructed 
specially to suit this train, gives very close results however. 

With regard to his last paragraph, I fear he considers my notes 
included in the superfluous literature on the subject. I hope this 
is an opinion that is not shared by my other readers. ; 

There was a slight mistake in the paper ; the ninth colugnn is, of 
course, obtained from the product of the fourth and seventh, not 
fourth and sixth. C, F. DENDY MARSHALL. 

Guildford, July 1st. 





TECNOMASIO ITALIANO BROWN BOVERI. 


Sir,—In THE ENGINEER of June 16th, 1911 (No. 2894), it is 
stated in a report of the International Exhibition at Turin, 1911, 
that the Tecnomasio Italiano Brown Boveri, of Milan, has been in 
existence under the name since the beginning of 1908. : 

We beg leave to inform you, however, that this is not in strict 
accordance with the facts, and that the Tecnomasio Italiano Brown 
Boveri was founded as long ago as 1903 (October) as a result of the 
amalgamation of the Tecnomasio Italiano Cabella with our parent 
firm, the S.A. Brown Boveri and Cie., of Baden. 

We would draw particular attention to the fact that the purpose 
of founding the Tecnomasio Italiano Brown Boveri was to build 
exclusively Brown Boveri material. Later, also, since the fusion 
of the Unione Elettrotecnica Italiana and Gadda and Cia. with the 
Tecnomasio, the material built has been solely of Brown Boveri 
design. TrEcNoMASIO ITALIANO BROWN BOVERI. 

Milano, June 30th. 





BOLTS AND NUTS. 


Sir,—I shall be much obliged to anyone who can tell me when 
bolts and nuts first came into use, and how the threads were cut. 
I do not refer to screws as made by Archimedes, and at a very 
early period for holding in wood, but to regular bolts and nuts. 
The earliest examples I have found secure the hinges to the 
wooden gates of Carisbrooke Castle in the Isle of Wight, and are 
said to date back to the early part of the 15th century. Large 
square nuts were used, Screws may be found on portcullis, but 
without nuts. I have myself, and I dare say many others, filed a 
screw on a bolt to take a nut in a hurried repair job, and I have 
seen country smiths do wonderfully good work in this way when 


the very imperfect “stocks and dies” would not fit. They could 
not make a nut however. 
July 3rd, 1911. QUERIST. 








Roya Society oF Arts.—The annual general meeting of the 
Royal Society of Arts took place on the afternoon of the 28th ult., 
Sir John Cameron Lamb, C.B., C.M.G., chairman of the Council, 
presiding. The annual report shows that the office of President 
has now been accepted by H.R.H. the Duke of Connaught. Up 
to the death of King Edward VII. it was occupied by H.R.H. the 
Prince of Wales (King George V.), and, on his accession to the 
throne, it was temporarily held by the Lord Chief Justice. During 
the year twenty-two papers were read at the ordinary meetings of 
the Society, six in the Indian and five in the Colonial Section. 
There has Siar as usual, an increase in the entries for the Society's 
examination, the total number of papers worked this year being 
34,260. A general monthly meeting of the members of the 
Institution was held on Monday afternoon, the Duke of Northum? 
berland, K.G., Vice-president, in the chair. Mrs. Tufnell and 
Mr. Henry G. Turner, J.P., were elected members. 

Tue Gritrinc oF LONDON STREETS.—The damage caused to 
rubber tires by the practice of spreading grit on the surface of the 
wood paved streets of the Metropolis has for some time past been 
a source of complaint among motorists and others. As it was 
apparent that, without ep Saggees altogether with the use of grit, 
a partial remedy might be possible. the Roads Improvement 
Association (Incorporated), in conjunction with the Institution of 
Municipal and County Engineers, recently undertook an _in- 
formal investigation and di ion of the subject. As a result of 
these deliberations there have now been issued certain recom- 
mendations to the local authorites in the Metropolis. In the first 
place, it is advised that the necessity for gritting be reduced to 
the minimum by Sore cleansing all highways. Secondly, it 
is urged that the large ballast now commonly employed for this 





purpose does not become a properly active agent for the prevention 
of slipping until it is crushed. A smaller size would be much more 
efficient, and, in addition, less objectionable to the motorist. The 
Council of the Roads Association recommends that the gritting 
material used upon clean soft wood paving should not exceed a 


gauge of in. 
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THE INSTITUTION OF MECHANICAL ENGI- 
NEERS IN SWITZERLAND. 
No. .—THE SCHAFFHAUSEN HYDRO-ELECTRIC POWER 
STATION, 


We have already published the programme of visits 
which the Institution of Mechanical Engineers will pay 
during the last week of July to places of interest in 
Switzerland, and we propose now and in succeeding 
articles to give necessarily rather brief descriptions of 
some of the more important works that will be visited, since 








several illustrations—Figs. 2,3,and4—of parts of this rope | 
drive, which are historically of great interest. The third 
turbine delivered its power through an inclined shaft to a 
cotton mill on the steep left bank of the river. As the power 
of this station—A, Fig. 1—became too small for the 
demand the construction of another station—B—fitted 
with five Jonval turbines of 300 horse-power at 48 revo- | 
lutions per minute was begun in 1887, and completed | 
three years later. These turbines also transmitted power | 
by ropes, but the two lowest were rope-coupled to direct | 
current generators, the power from which was taken by | 
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Fig.—1—STATIONS A, B, AND C, WITH PIPE LINE 


and let us say at once that much of the plant, especially 
in the case of hydraulic power stations, is of a nature 
with which British engineers from the lack of waterfalls 
are so little acquainted, they cannot fail to prove of excep- 
tional interest. 

We describe first the hydro-electric works at Schaffhau- 
sen, on the banks of the Rhine. Their history goes back to 
the days before electric transmission had become common, 
and power was then transmitted by ropes instead of by the 
electric cable. Since the rise of electricity, however, the 





AND RESERVOIR 


overhead cables to a spinning mill about 650 metres 
distant. A second step in electrical development was 
made by the town leasing two more turbines to 
generate power for lighting and tramways. In this case, 
as also in that of the fifth turbine, the generators were 
placed horizontally beside the turbines, and were driven by 
bevel gearing ata speed of 167 revolutions per minute. In 
1900 the rope drive was replaced in station A by new turbines 
of 350 horse-power driving direct-current dynamos through 
bevel gearing, as in station B. These turbines were 
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Fig. 4 PIER Ill. 


station has increased enormously in size, and now occu- | 
: ie : a 
pies three buildings, of which the original, converted to 


the new system, is the smallest. The first station was 


built about forty years ago, on the left bank of the river, | 
and was fitted with three turbines developing about 700 | 
The power from two of these turbines was | 


horse-power. 


OF THE OLD ROPE TRANSMISSION 





Fig. 5 


built by Escher, Wyss and Co., and were fitted with high- 
pressure oi] governors, as may be seen in the view of the 
interior of this station as it now is—Fig. 5. 

With a view to a great improvement in the efficiency 
of the plant, it was decided in 1905 to reconstruct 
station B by putting down five 550 horse-power turbines, 


| drawing, to the tail-race. 


taken by rope across the Rhine, and was thence carried,| and to build a further station on the right bank, 
still by ropes, a distance of about 500 m., and supplied | station C. This station was to employ pumps, electrically 
power for a number of trade purposes in the town. We give | driven by station B, to pump water during the night into 





a storage reservoir in Engelwald, which water would be 
employed during the day to drive four 1000 horse-power 
hydro-electric generators, two of which are already 
installed. 

The reconstruction of station B was studied by Pro- 
fessor Dr. Prasil, and it was decided to put down five new 
turbines, each of 550 horse-power, in place of the existing 
300 horse-power turbines, one to serve as stand-by. 
These turbines were designed for heads of 3.7, 4.6, and 
5.5 metres, giving corresponding horse-powers of 520, 
550, and 450 at 75 revolutions per minute. The greatest 
head will only become available when a weir in the Rhine, 
which is in contemplation, has been erected. In order 
to use, as far as possible, the existing arrangement, the 
new turbines were also on vertical shafts and of the double 
type, so that the same speed could be maintained with con- 
siderable variation in head. The upper wheel is specially 


| designed to give its greatest efficiency with a head of 


between 4.6 and 5 metres, and when this head is avail- 
able the lower wheel, designed for a head of 3.7 metres, 


| is shut off and revolves with very little resistance, owing 
| to the chamber being partly exhausted by the suction 
| tube—see Fig. 6. 


The lower turbine has the customary concrete suction 
pipe, but the outlet of the upper turbine is upwards, the 
water being led through a curved pipe, as shown in the 
As the suction of the suction 
pipe would not be sufficient to exhaust the upwardly 
inclined pipe of the upper turbine, an electrically driven 
vacuum pump is installed which exhausts the air until 
the suction commences. The turbine shaft is direct 
coupled to the dynamo shaft, and is carried in two 
removal bearings lined with white metal and provided 
with stuffing-boxes to prevent the entrance of sand or 
dirt. The turbines are carried by a thrust collar borne in 
the six-armed bridge spanning the generator ; this thrust 
collar is of normal design, but of comparatively small 
dimensions owing to the upward flow through the upper 
turbine compensating some of the load. 

Regulation.— Both wheels can be regulated by hand 
or automatically, alone or together. The control is 





Fig. 3—ANGLE DRIVE OF THE ROPE TRANSMISSION 


Si 
Tiel 77 er 
INTERIOR OF STATION A IN 1900 


effected by Theodore Bell and Co.’s well-known high- 
pressure oil governor, which is shown in Fig. 7, and 
which is driven direct from the turbine. Each of the 
governors is fitted with a parallel control contrivance, 
which keeps the speed regular within + 5 per cent. 

An exciting turbine is fixed at the lower end of the 
turbine-house next to turbine five; it is designed for a 
normal output of 100 to 120 horse-power at 140 
revolutions per minute. It has a single wheel and 
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a governor similar to that of the other turbines. The 
420 kilo-volt-ampére generators were built by the Oerlikon 
Works. The fm, a is 2100 and the periodicity 50; the 
design is normal for this class of work. 
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Fig. 6—550 HORSE-POWER DOUBLE FRANCIS TURBINE 


We turn now to the most interesting part of the 
plant, the hydraulic accumulator on the right bank. 
Referring to Fig. 1, it is necessary to say that there 


are very strict water rights on both sides of the river, | 
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Fig. 8—PLAN OF STATION C 


and that after the private supplies are withdrawn there 
remain for the stations A and B 4.5 metres cube per 


second on the left bank, and 12+ 10 + 3.5 metres cube | 








Fig. 9—WATER CHAMBERS OF STATION C 





a manner which will be understood from Fig. 8, from which 
it will be seen that next to the Rhineis the “outer weir” 
(Ausseres Wiihr) canal, and a little further inland the inner 
weir canal. 


Part of the latter was diverted, as shown in 








cement. The joints were carefully treated in the same 
manner. The pipes were tested to one and a-half times 
the highest pressure for two hours. 

The tunnel is made of sufficient width to take two 
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AND GENERATOR 


Fig. 8, and rebuilt in cut and cover. At the sharp bend 
| there branches off at right angles to the canal the inlet 
and outlet canal which leads to the four water chambers 
under the station floor—see Fig. 9—which carries the 
machinery. The latter consists of generators which can 
be driven as motors to work the hydraulic pumps when 
receiving current from station B, or can in the day-time 
supply current as required. We shall return to the 
description of them later. 

The pressure pipe through which the superfluous 
| power of station Bis employed at C to pump water 
| during the night time to the reservoir, and through 
| which it flows by day back to the station C, is 
2165 m. long, and its course is shown in Fig.1. The 
whole length is divided into three sections, of which 
the first, the highest, is 988m. long and 1000 mm. 
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Fig. 10O—PIPE ANCHOR 


| bore ; the second 967 m. long, 900 mm. bore ; and the 
| last 580 m. long by 800 mm. bore, and is anchored at 
| several places, as shown in Figs.10 and 11. It is built of 
| mild steel in portions 8 m. long and of thickness increas- 
|ing from 6mm. at the reservoir end to 13mm. at the 
| station. The first two sections of the line, 1900m. in 
| all, were laid direct in the ground, but the third section is 
| in tunnel. The anchorages are made of cast steel; they 
| are bolted down to the rock by long bolts, and the bases 
| firmly concreted in place ; they are provided with man- 
| holes. The bend allows for some expansion, and the 
| straight portion in the tunnel is further provided with 
| a cast steel expansion joint lined with bronze, allowing 
| for a movement of 300mm. The pipe laid direct in 
the ground was supported on pine wood blocks placed on 
concrete piers, the wood blocks being removed and 


per second on the right bank. The station C on the right | replaced by concrete as each length was tested. The 
bank had therefore to take a supply from a private canal | pipes were dipped in hot tar in the works, and on site 
above the falls, called the “inner weir,” (Inneres Wiihr) in ' were wrapped with jute strip and covered with wood 


Fig. 
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7—HIGH-PRESSURE Oil GOVERNOR 


pipes, each Jarge enough to deliver 2000 horse-power, but 
owing to the fact that, so far, only two turbines of 1000 
horse-power each have so far been erected only one pipe 
has been laid. Indeed, at all important points provision 
has been made for the laying of the second pipe line. 
The dam,.of which a typical section is given in Fig. 12, 
is an earthen bank, and is so arranged that an excavation 
only 2 metres deep was sufficient to give an average 
depth of 5 metres. The bottom of the reservoir is 
542.50 metres above sea level, the greatest head 547.50 
metres, and the summit of the dam 549 metres. The 
water face of the dam, as well as the bottom, is 
covered with a layer of clay .6 metres thick, over which 
is spread coarse gravel to the depth of .4 metres. The 
total capacity of the reservoir, with a depth of 5 metres, 
is about 70,000 cubic metres, but the depth can be raised 






Fig. 11—ANCHORAGE IN TUNNE' 


another half metre, when the content will be 80,000 cubic 
metres. The arrangements are such that, with the com- 
pletion of station C, the size of the reservoir can be 
doubled. 

The duty as well as the size of the reservoir, were 
arranged in accordance with the surplus power 
available at night and on Sundays. Of the total 
power of about 3050 horses generated in the two stations 
on the left bank, about 550 horse-power is used at night 
and on Sundays for power and light, so that 2500 horse- 
power, or, say, 2000 electrical horse-power is available, for 
pumping water to the reservoir. With this, 2500 cubic 
metres per hour can be pumped up, so that the reservoir 
can be filled in thirty hours, for which the interval between 
Saturday evening and Monday morning is ample. The 
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balance sheet for the accumulator is then as follows:— | centrifugals—see Fig. 14—designed for 1000 horse-power | The main regulation of the water supply is effected by 


Cubic metres. 








Content of the reservoir ... ... ... 75,000 
Allowance for leakage and reserve ... 5,000 
Normal amount available ee + js See 
Amount supplied in five week nights 150,000 
Supply for six days “rer .. 220,000 
Or for one working day ... ... ... ... ... 36,700 
For lighting, 1000 horse-power for twelve hours 1:3,200 
So that there remains for power purposes ... 23,500 








Fig. 12—SECTION OF RESERVOIR DAM 
which is sufficient to give 9800 horse-power hours or 980 
horse-power for ten hours. 

The tunnel, reservoir and foundation of the water tower 
were constructed by Locher and Co., of Zurich. 

The engine-house is so constructed that enlargement is 














at 1000 revolutions per minute, with a delivery of 
350 litres per second against a pressure head of 161 m. 
On test they raised the stated amount against a head of 
163 m. with a consumption of 980 horse-power and an 
efficiency of about 78 per cent. The suction and delivery 
openings are 500 mm. diameter. The bearings are 
entirely outside the water spaces, and have ring lubri- 
cators, and that on the pressure side is provided with a 
thrust block to prevent any side movement of the shaft. 
A small six-stage centrifugal is also provided for filling 
the pipe line. 

The three-phase synchronous motors or generators 
were built by Brown, Boveri and Co., and are constructed 
for a normal output with a temperature rise of 40 deg. 
Cent., of 1000 horse-power working as motors, 1000 kilo- 
volt-ampéres as three-phase generators with cos ¢ 
= .7, and 600 kilo-volt-ampéres as non-inductive 
single-phase generators. They have heavy Siemens- 
Martin’s shafts, on which are keyed spiders of the same 
material, with six dovetailed slots to receive the pole 
pieces, also of Siemens-Martin steel. The armature ring 
is of gray cast iron, and the poles, eight in number, are 
made of eleven groups of plates with ventilation grooves 
7 mm. wide. For the excitation of these machines an 
exciter transformer of 33 kilowatts at 70 volts is provided. 

The high-pressure turbines built by Escher, Wyss and 

















Fig. 13—TURBINE, 


DYNAMO, AND PUMP SET IN STATION C 


possible when desired. The large machine hall is 145 m. | Co. are designed for a maximum net head of 130m. and 


wide, and is large enough to accommodate three groups | a maximum gross head of 157m. 
of machines, of which two only have been so far erected. | 


Each group consists of a high-pressure centrifugal pump, 
a motor generator, and a high-pressure turbine, all on a 
common axis on a single bed-plate—see Fig. 13. The 
motor is coupled to the pump by an elastic pin-coupling, 
made by Sulzer Brothers, and the turbine to the generator 











The normal load, as 


already stated, is 1000 horse-power, the maximum 1100, 
and the speed 1000 revolutions per minute. At full 
opening and three-quarter opening the guaranteed effi- 
ciency is 78 per cent., and at half opening 74 per cent. 
The speed variation between full load and no load is only 
4 per cent. 


These turbines are of the Francis type, as 
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Fig. 14—TWO-STAGE HIGH-PRESSURE CENTRIFUGAL PUMP 


by a Zodel coupling. Each group stands right over one 
of the water chambers already described. 

Outside the power-house is placed a cast steel throttle 
valve, which is operated by band from the power-house, 
but is so arranged that it can if necessary be worked 
electrically. It permits of rapid shutting off of the water 
in the event of trouble in the engine-room. Inside the 
house are other branches and valves which control the 
supply of water and which are excellently arranged— 
the design is due to Sulzer Brothers—for ease of 
handling. 

The pumps, also by Sulzers, are two-stage high-pressure 





shown in Fig. 15. The inlet opening is .4m. diameter. 
The runner is of bronze and is hollow. The outlet 
pipes branch off on either side and are connected 
to a single branch below, which ensures that there is no 
end thrust on the runner shaft due to unequal suction. 
To ensure further that the vacuum on both sides is the 
same, the two exhaust chambers are connected by a bent 
pipe, shown in the drawing. The bearings have ring 
lubricators, and the oil is circulated by an oil pump 
driven from the runner shaft, which permits the oil to 
be cooled by passage through pipes surrounded by water. 
The speed governor is of the Fink type. 








an automatic hydraulic governor, of which the piston is 
operated by the working pressure at the station. The 
regulating cylinder is mounted on the turbine housing. A 
very sensitive centrifugal governor, driven by the turbine 
shaft, is mounted on the regulator cylinder and controls 
the regulator valve. To relieve the automatic governor 
from shocks from the long water pipes, and so to lighten 
its work, each turbine is provided with a pressure regulator, 
which is in direct connection with the governor shaft of 
the turbine, and is so arranged that for a given closing of 
the governor it opens a free passage for the momentary 
excess of water. The turbines are also provided with 
hand regulators. The switch gear and other control 
apparatus is fixed on the right side of the station. All the 
electrical plant was made by the Oerlikon Company. 

The high-pressure pipe line was completed in 1908, and 
was filled by the 50 horse-power special pump. It has 
remained full ever since, and has proved satisfactory in 
every way. The large pumps and motors were started up 
at the end of April, 1909, and the turbines in the following 
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Fig. IS—HIGH-PRESSURE FRANCIS TURBINE 


November, and they have all worked since without the 
slightest hitch. 

An exhaustive description of this station has appeared 
in the Schweizerische Bauzeitung, and from it the above 
account and illustrations are abstracted. 





DOCKYARD NOTES. 


THE torpedo boat Soridderen, built for the Royal Danish 
Government by Messrs. Yarrow and Co., of Glasgow, success- 
fully passed her official full-speed trial on Saturday on the 
Skelmorlie deep-water measured mile at the mouth of the 
Clyde. The contract speed of 27 knots was easily attained 
during a three hours’ continuous trial with the boat carrying 
a load of 50 tons. The trial was under the supervision of 
Sub-director Adolph and Com. Wenck, representing the 
Royal Danish navy. 


THE first of the four Austro-Hungarian Dreadnoughts, 
the Viribus Unitus, was launched at Trieste on Saturday 
mcrning. Her displacement is now stated to be 20,331 tons. 





THE Novoe Vremya announces that the Russian Admiralty 
has completed its specifications of the Dreadnoughts required 
for the Black Sea and has invited the principal Russian and 
foreign shipbuilding firms to send in designs and tenders. 
Three submarines for the Black Sea have been ordered at the 
State Baltic yards, and three more at the Nevsky works. The 
latter are of an improved Holland type. 





COALING at Malta for the cruise of the Mediterranean 
Fleet, the battleship Triumph took on board 620 tons in 
55 minutes, this being the best result in the Fleet. 





THERE will be offered for sale by auction at Devonport 
Dockyard on July 11th the following obsolete vessels :— 
Repulse, 14,150 tons displacement; Camperdown, 10,600 
tons; Shark, 325 tons ; Hardy, 295 tons ; Contest, 282 tons; 
and Beaver, 185 tons. 





THE torpedo-boat destroyer Bouclier, which has been built 
at the works of Monsieur Augustin Normand, at Le Havre, 
for the French navy, was launched on the 29th ult. The 
principal particulars of this vessel are as follows :—Length 
overall, 237ft. 2in.; maximum breadth on _ water-line, 
24ft. 10in.; draught in centre, 8ft. 7in ; maximum draught, 
9ft. 10in.; moulded depth at centre, 16ft. 5in.; displacement 
fully loaded, 703.1 tons. There are four oil-fired Normand 
boilers, the propelling machinery being three sets of Parsons 
turbines. The armament will consist of two 100 mm. 
(3.93in ) quick firers and four 65 mm. (2.56in.) guns. There 
will be four torpedo tubes mounted in two pairs. 








Tue North Staffordshire Railway Company is to be 
— by the various local authorities with a request that it 
will construct a line from Newcastle-under-Lyme to Trentham, 
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RAILWAY MATTERS. 


Tue new electric tramway from Battersea Park-road, 
over Battersea Bridge to Beaufort-street, Chelsea, was opened for 
traffic on the 22nd ult. The Council’s cars now run over five of 
the Thames bridges. 


A SPECIAL car for transporting live fish has been built 
in Saxony for 4 firm of fish merchants in Zwickau. The water in 
the tank of the car is kept aérated by means of a motor working 
a pump. With this the fish, some of which come from Southern 
Russia, are kept alive on long routes. 


To provide an outlet for the produets ofthe Zoutpans- 
berg district in the Transvaal, about 360 miles of new railway con- 
struction is proposed by the Government. This new line will serve 
what will probably “cage the largest cotton belt in the Transvaal, 
while the distance by railway to the coast will be reduced by 
about 200 miles. 


A bvEvicgE which prevents a railway carriage from being 
started when a passenger is mounting or dismounting is being 
tested on the lines of the Portland yp Light and Power 
Portland. It consists of a hinged step which is 
in. when a weight of from 5 Ib. to 10 lb. is 
placed upon it. is breaks an electric circuit connected with the 
contactor so that the contactor fails to close. The device is 
arranged, however, so that the motorman is able to reverse the 
carriage, regardless of the condition of the step. 





Company, 
depressed about 


THE Japanese Government’s plans for railway exten- 
sion in the future contemplate, according to a consular report, an 
outlay of £135,000,000, of which at least £100,000,000 has, it is 
suid, to be borrowed—largely from abroad. This scheme repre- 
sents a programme of some thirty years’ duration, but the portion 
of the project to be carried out at once extends over a period of 
about thirteen years and involves an expenditure of £48,000,000. 
About a quarter of this is to be derived from profits on ordinary 
railway traffic, but the balance will come from abroad. According 
to the present arrangement the Government will spend about 
£5,000,000 annually on railway extension. 


A contract has been placed for the electrification of 
two sections of road on the Piedmont Traction Company's system 
in North Carolina and South Carolina. This is of particular 
interestonaccountof the fact that it is the first railway electrification 
in Ameriva to be equipped with apparatus for 1500 volts direct 
current. One section, 35 miles, extends from King’s Mountain to 
Charlotte, N.C., and the other, 95 miles, extends from Greenwood 
to Spartanburg, 8.C., with a 10-mile branch from Belton to Ander- 
son. The average modern direct-current railway uses current of 
«a maximum of 550 to 650 volts. Considerations of economy in 
transmission have led to the increase of direct-current voltage in 
such work, and a number of lines are now operated on 1200 volts. 
The power for both of the electrified lines will be purchased from 
the transmission lines of the Southern Power Company and fed to 
the line through motor generator sets in sub-stations. 


Tue turbine locomotive is now being developed else- 
where than at Glasgow. A small locomotive fitted with specially 
designed turbines has been successfully tried at Milan. The peculiar 
feature of the turbine is the use of movable blades, which are 
operated in series. Four sets of such blades are used, and at high 
speed the steam strikes the first set of blades only, while at inter- 
mediate speeds two sets or three sets can come into play. The 
reversing mechanism is a special and unique feature of this motor. 
The rotors have two sets of blades which are of opposite curvature. 
When running in one direction the steam passes over the blades 
at the outer circumference from left to right; when running in 
the opposite direction steam passes over the other set of blades 
from right to left. In either case the loss of energy due to the 
blowing action of the second set of blades only amounts to a small 
fraction of the total, and the experiments show it to be 2 to 3 per 
cent. It is reported that this engine starts well under load both 
on curves and gradients, and that the consumption of steam has 
not exceeded 38 1b. per horse-power hour when running in either 
direction. 


Ir is expected that great progress will be made this 
summer upon the construction of the Grand Trunk Pacific main 
line through the Canadian mountains. Last summer operations 
were delayed owing to the shortage of both supplies and men on 
the eastern and western slopes. The closing of the Skeena River 
a month earlier than usual last autumn shut supplies out on the 
Pacific side, and made the usual] winter operations on such cuttings 
and tunnel work almost impossible. However, contractors made a 
special effort during the winter to get in supplies and succeeded 
in placing large deposits along the route, which can be drawn upon 
for summer work. An abundance of labour is available for work 
on the eastern side of the mountain, and prospects are good for a 
fair number of labourers being obtained for summer operations on 
the Pacitic side. It is expected that before operations are held up 
by the coming winter the two ends of the line will be driven far 
into the mountains from both ends and will be brought so closely 
together that the following summer the gap will be spanned and 
the two ends joined, thus completing the western through line 
from Winnipeg to Prince Rupert. 


A METHOD somewhat out of the ordinary for the storage 
of water required for railway purposes has recently been adopted 
by the San Pedro, Los Angeles and Salt Lake Railway. This com- 
pany has taken advantage of the topography of the country in the 
construction of two water tanks excavated from solid rock. At 
one point a cistern was excavated in a massive conglomerate about 
40ft. above the track level. The inner surface of the cistern was 
coated with rich concrete to prevent possible leakage through 
seams in the formation, and a roof was built over it. Near the 
track the bed of rock slopes very steeply downwards, A small 
drift was driven through this slope to the bottom of the cistern, 
and a pipe to supply a standpipe alongside the track immediately 
opposite was laid in this drift and concreted in place. It was 
found that this tank, having a capacity of 150,000 gallons, could 
be built for the same cost as a standard steel water tank of half 
the capacity, and its life will of course be much longer. At 
another point an ee cistern holding 300,000 
gallons was built in the hills about two miles away from the track. 
It was excavated in dolomite rock, cemented, roofed and fitted 
with automatic control, 


A Brut of 201 clauses, says the Hlectrician, for the con- 
slidation and amendment of the law relating to railway traftic 
has been introduced and read a first time in the House of Lords. 
Among the proposed amendments in the law is one to limit a rail- 
way company’s liability for accidents to £2500, £1000 and £500 for 
a tirst, second and third-class passenger respectively, half these 
stuns being the limit in the case of persons carried at half fares, 
whilst £100 is to be the maximum for a child conveyed free. The 
Bill also provides that all by-laws, notices and conditions as to the 
acceptance and conveyance of traffic, &c., shall be legal and valid 
when sanctioned by the Board of Trade. The Board is also to be 
given an extension of its conciliatory powers, whilst the establish- 
ment by the railway companies of advisory committees to deal with 
local complaints is proposed. Maximum charges for passenger 
traffic are provided, and the existing law relating to ‘‘ reasonable 
facilities,” through rates, undue preference and rate increases is 
re-enacted and amended. In regard to arrangements for the work- 
ing of traffic between two or more companies it is proposed to 
divide agreements into two classes, the sanction of the Board of 
Trade being sufficient in one class, whilst appeal to the Railway 
and Canal Commissioners or to Parliament is only to be necessary 
in cases of very great importance. 











NOTES AND MEMORANDA. 


AccorDING to a recent United States patent, an unmag- 
netisable steel alloy is said to contain manganese, 9.8 to 10.3 per 
cent, ; titanium, 0.2 to 1.4 per cent. The silicon must not exceed 
0.8 per cent.; carbon, 9.03 per cent.; and phosphorus, 0.015 per 
cent. 


From America we hear that two 62-ton lifting magnets 
recently unloaded over 4,000,000 Ib. of pig iron from a steamship in 
105 hours. The maximum number of lifts made. in an hour was 
seventy-three and the minimum forty-five. In all 1281 lifts were 
made by the two magnets used, the average lift per magnet being 
3427 lb. With these lifting magnets only two or three men are 
— in the hold of the vessel, and no time is lost in filling 
yuckets, 


Ir has been known for some time that newly-fallen 
snow is radioactive, but until recently, when some French scientists 
looked into the matter, the subject had not been examined very 
closely. The investigators announce that snow quickly gathered 
after its descent to the earth is highly radioactive, but that this 
quality disappears almost entirely after the lapse of two hours. 
Snow which has fallen on the soil appears to retain its radioactivity 
a little longer than that which has come to rest upon the roofs cf 
buildings. 


Tue cutting and wearing power of a stream of blown 
sand, for a long time utilised for various purposes, has been 
employed for testing building materials at the Gross-Lichterfelde 
Institute in Germany. Granite, pine wood, linoleum, and other 
substances used in the construction and furnishing of buildings 
are subjected for about two minutes to the action of a blast of fine 
juartz sand, under a pressure of two atmospheres. The results 
show the resisting powers of the substances tested to the effects of 
wear. This form of test is applicable to road-building materials. 


THE composition of several alloys that will cast equal 
to die-casting metal, with practically no shrinkage and be fairly 
hard, are given as follows in a recent issue of the Foundry :—An 
alloy that has a minimum shrinkage can be made by adding 5 lb. 
of bismuth and 5 |b. of antimony to 90 Ib. of half-and-half solder. 
This alloy, however, is expensive. Other alloys having only normal 
shrinkage and less costly are: (1) Lead, 75 per cent.; antimony 
15 per cent.; and tin, 10 per cent. (2) Lead, 80 per cent.; anti- 
mony, 10 per cent.; and tin, 10 per cent. (3) Lead, 85 per cent.; 
antimony, 10 per cent.; and tin, 5 per cent. Any of the alloys 
here given can, it is said, be used for die casting, and will cast 
with accuracy, providing the mould or die is good. 


BELIEVING that most aeroplane propeller-testing plants 
are designed wrongly and that they do not give comparable 
results because the conditions are different from those existing 
when an aeroplane is in flight, Professor Prandtl, of the University 
of Goettingen, has devised an entirely new type of such apparatus. 
We gather that in this apparatus the propeller to be tested 
is mounted on a carriage which can be driven along a set of rails 
at various speeds. The propeller is mounted so as to face the 
rear of the car, and is carried on a kind of tower at the back end. 
Power is transmitted to the propeller by way of horizontal and 
vertical shafts and bevel gearing from a 100 horse-power six- 
cylinder petrol motor, which also drives the rear axle of the 
carriage. Self-registering instruments for measuring \the car and 
propeller speeds, the torque and the thrust are also carried on the 
car. The torque and thrust can thus be recorded under conditions 
as nearly as possible approaching those of actual flight. 


Ir must be a long time, says the “ Journal” of the 
Royal Society of Arts, before synthetic rubber seriously affects the 
price of rubber, but it has to be reckoned with. Dr. Gerlach has 
been giving his views on it before the Rubber Commission recently 
appointed by the German Colonial Agricultural Committee, and 
they are worth noting. In the beginning Dr. Gerlach was 
sceptical as to its value, and was very much surprised when bulk 
samples satistied him that synthetic rubber possesses the essential 
properties of high-grade material. The raw material of synthetic 
rubber is itself a manufactured article, the production of which, 
on a large scale, can only be undertaken by a few chemical firms, 
but there can be little doubt that artificial rubber will eventually 
appear on the market as a commercial product. Dr. Gerlach 
thinks that makers will take care that the output is not on a scale 
sufficient to depress the price of rubber. However that may be, 
producing costs will have to be largely reduced before serious com- 
petition with natural rubber is possible. 


A NEw process for the treatment of all classes of ores is 
being tried in America. For sulphite ores the method consists in 
treating them with nitric acid, which converts the sulphides into 
sulphates. The nitric oxide fumes given off are converted by 
atmospheric oxygen to nitrogen peroxide and are passed under 
pressure with excess of oxygen through a crushed quartz tower 
down which water flows. This, it is alleged, results in a 98 per 
cent. recovery of the nitric acid. The sulphate solution is treated 
by various chemical or electro-chemical methods, according to the 
metal contained. Thus silver or mercury is precipitated as a 
chloride and then reduced to the metal ; or silver may be thrown 
down on Mir aged plates. Copper can be recovered by electrolysis 
with insoluble electrodes, by precipitation on scrap iron, or by pre- 
cipitation as carbonate. Gold, no matter in what form it occurs, 
is said to be left amalgamable. In the case of a carbonate or 
oxide ore which would consume too much acid, solution is effected 
under pressure in carbonic acid, so as to form bicarbonates. 


Tue Austrian War-office has lately added an automobile 
wireless telegraph plant to the equipment of the Military Railway 
and Telegraph Corps. In describing this, the Electrical Review 
states that the wireless telegraph outfit, which is on the Siemens 
and Halske system, is carried on a special 28-32 horse-power chain- 
driven car built by the Austrian Daimler Motor Company. The 
petrol motor, which is provided with an automatic speed governor, 
is so arranged that it can be connected up either to the driving 
mechanism of the vehicle or coupled to an alternating current 
generator and a direct current exciter used in connection with the 
wireless telegraph installation. The mast is made telescopic, so 
that it can be carried on the roof of the car; when extended it 
measures 98ft. In addition to the driver, accommodation is pro- 
vided for six passengers, so that by means of the new machine the 
Austrian army authorities are able to establish a wireless telegraph 
station at any point in a minimum of time, the vehicle being able 
to carry its full load at a speed of twenty-tive miles per hour. 


A compass by which the direction and velocity of a 
balloon’s flight can be determined in a very convenient and practical 
manner has been invented by Dr. Bestelmeyer. A transparent 
compass card with its needle, says an American contemporary, is 
attathed between two glass plates to the top of a wide aluminium 
tube which is swung on gimbals in the usual manner. The lower 
end of the tube carries a lens by which an inverted image of the 
landscape is thrown on the compass card. When the balloon is 
moving in any given horizontal direction the image of every —_ 
of the landscape moves across the compass card in the same direc- 
tion. The pilot selects a point of the landscape which passes 
exactly under the centre of the card, and notes the point of the 
compass at which it leaves the circumference. This observation 
gives the direction of the balloon’s course. The horizontal velocity 
of the balloon is determined by measuring with a stop-watch. the 
time occupied by a point of the landscape in moving from the 
centre of the compass card to the circumference of a circle of one 
centimetre radius, which is inscribed on the card. From this 
interval, in combination with the height of the balloon, obtained 
by other observations, the velocity of the balloon is determinable 
by reference toa table. 












MISCELLANBA. 


THERE is some talk of a Chinese com 


y being 
formed in Peking, with a capital of about £3,000,000, to run a 
service of thirteen large steamers between Shanghai and England, 
and another of river steamers up the Yangtze as far as Ichang. 


Work on the Maine cofferd im in Havana Harbour has 


progressed very favourably so far. Pumping has been carried out 
in stages of 5ft., each level being held for several days, and on 
June 20th the water had been lowered 15ft. Leakage has not 


given any great amount of difficulty. 


Tue mineral production for 1910 of South Australia is 
reported by the Government as follows :—Gold, 6603 oz.; copper, 
5102 long tons ; salt, 54,000 tons ; iron ore for fluxing, 46,200 tons ; 
limestone, 18,600 tons ; phosphate rock, 5200 tons ; lead, 400 tons ; 
silver, 6250 oz.; silver-lead ore, 25 tons. 


Tue Imperial Trade correspondentat St. John reports 
that the iron mines in Gloucester County, New Brunswick, are 
being rapidly developed. Newcastle is the port of shipment of 
the ore, an trains are arriving there with 1000 tons per day. 
The first shipment of this season was made about the middle of 
May, when a steamer cleared with 4600 tons for the Delaware 
river. 


Tur Canadian Government has taken over nearly 200 
grain elevators at various points in Manitoba, and is proceeding 
with the work of remodelling them as part of the publicly-owned 
system. A large staff is at work overhauling them, so that they 
may be ready for this year’s crop, which, according to many 
reports, should be a record one. The Government, by means of 
its new system of elevators, will be able to clean, sample and store 
wheat as received, instead of this having to be done at the lake 
front. 


Tue total production of coa] in Pennsylvania during 
1910 was 231,966,070 tons, produced by a total of 355,638 miners. 
Kach man in the bituminous mining district averaged an output 
of 792 tons during the year, while the anthracite miners produced 
only 496 tons per man. The average loss of life for the bituminous 
and anthracite regions together was 4.85 per cent. of the total 
men employed in the mines. The loss of life in the bituminous 
district for every 1,000,000 tons produced was 3.54; in the 
anthracite district it was 7.18. 


Tue total production of pig iron in the United Kingdom 
in 1910 was 10,216,745 tons. The year’s output was 552,458 tons 
more than in 1909 and 926,905 tons more than in 1908; and 1910 
constituted a record in British pig iron production. The most 
notable increases in 1910 compared with 1909 are recorded from 
Cleveland, Lincolnshire, South Wales, Derbyshire, Northampton- 
shire, Scotland, Lancashire and Durham, ranging from some 
120,000 tons in the first-named district to 49,000 tons and 39,000 
tons for the two last-named districts respectively, while there were 
increases of 21,000 both in South Staffordshire and Yorkshire. 


Ipswica Dock Commissioners have decided to proceed 
with the scheme for the provision of a new lock entrance basin to 
the present dock at a cost of £160,000. This step has been ren- 
dered necessary by the increasing size of the vessels now coming to 
the port, which are mainly engaged in the grain trade. By the 
deepening of the river from Harwich the necessity of discharging 
there has been almost entirely done away with; but last year some 
of the steamers which brought grain cargoes had to lie at the deep- 
water berths in the river to discharge because their dimensions 
were too great to permit them to pass the present dock entrance. 


On account of the extreme usefulness of gutta-percha 
in many industries, every effort is being made to save the tree 
that yields the valuable gum from extinction. No satisfactory 
substitute for gutta-percha, as found in the forests of the Malay 
Peninsula and in Malacca, has been discovered, and the natives, in 
order to get quick returns, are destroying the trees so rapidly that 
a gutta-percha famine is feared. To prevent this the French, 
Dutch and British-Governments are striving not only to prevent 
the waste of the trees already existing, but to increase their 
number by transplantation and cultivation. Experiments, accord- 
ing to the Scientific American, with transplanted trees are being 
made in Reunion and Madagascar. 


Tue bridge over the Culebra cut at Empire, on the 
Panama Canal, which was projected some months ago, is not to be 
built. Preliminary estimates, says Engineering News, showed that 
the structure would have to be put at a very great height in order 
to clear the masts of the largest vessels which might pass through 
the canal. The necessary length of span and dimensions for a 
bridge of such a height, and the cost of the long approaches neces- 
sary to reach it, would make the structure enormously expensive. 
The traffic which would pass over the bridge, moreover, would be 
extremely small, and, inasmuch as the width of the canal where it 
enters the Culebra cut is only some 500ft., the simplest and by far 
the cheapest method of giving transit facilities across the canal 
will be a ferry-boat and car transfer. 


THREE years ago, according to a consular report from 
Philadelphia, a cement company in Pennsylvania received a 
United States Government contract to furnish 4,500,000 barrels 
of cement for the Panama Canal. A clause in the contract 
provided that the Canal Commission should have the right either to 
increase or decrease the contract by 675,000 barrels. The com- 
pany has now received notice from the Isthmian Commission that 
it will avail itself of the clause in the contract to increase its 
requirements by that amount. It now appears that a very much 
larger quantity of cement will be needed than was originally 
expected, and a considerable quantity more than the original 
order for 4,500,000 barrels will be ordered. The Canal Commis- 
sion has already increased its daily order from 6000 to 6500 barrels, 
which makes a train-load of from 40 to 50 trucks. 


As a Blue-book there has just been issued the report 
by the Hydrographer of the Admiralty of the work performed 
during the year 1910, in the examination and charting of the seas 
and coasts in various parts of the globe. Last year twelve 
different surveys were in p ss, five in home waters and seven 
abroad. As many as 378 rocks and shoals dangerous to navigation 
were reported. these, 16 were discovered by vessels striking 
on them, 76 were reported by surveying ships, 19 by other ships of 
his Majesty’s Navy, 9 by various British and foreign authorities, 
and 258 by colonial and foreign Governments ; while in the same 
period 39 previously reported dangers have been expunged from 
the charts. The surveying vessels were fully employed during the 
year under review, a length of 868 miles of coast line having been 
charted, and an area of 14,425 square miles sounded over, the 
scale of each survey varying with the requirements of the locality 


Tue French navy department, we hear, is contemplating 
using petroleum residues more extensively for heating marine 
boilers. The Minister of thé Marine is quite in favour of it, and 
is now engaged in promoting a number of plans which will lead to 
a more extensive use of this fuel. All the new torpedo destroyers 
of the navy are, it is said, arranged for firing the boilers with petro- 
leum residues of European origin. At ports such as Toulon. Brest 
and Cherbourg there are now being installed oil reservoirs in which 
the petroleum residues will l.enceforth be stored up, and a steamer 
to be used specially for oil transport has been acquired by the navy. 
It will ship oil at Constanza and will then bring it to the French 
ports and fill up the reservoirs directly. It is also of interest to 
note, adds the source of our information, that the 26,000-ton 
battleships Courbet and Jean Bart of the French fleet, as well as 
the new units which are to be constructed, will be fitted with the 
necessary appliances so that they can burn crude oil or residues at 
1 the same time as coal, making thus a combination system. 
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The Conference. 


THE story on which hangs a familiar Latin 
phrase runs thus. An emperor, hearing a nightin- 
gale sing, sent his servants to bring it to him; and 
since the singer, having such a great voice, must be 
great itself, he provided the men with a stout rope. 
The men returned successfully from the chase, and 
the emperor, seeing nothing on the end of the rope, 
but hearing the notes of the nightingale, which, 
with a ready appreciation of the needs of the story, 
continued to sing, exclaimed, “It is nought but 
voice!’’ The little anecdote fits the Conference on 
Engineering Education with surprising aptness. 
One hundred and fifty or so engineers went a-fowl- 
ing with the biggest rope the Institution could 
provide, and all they caught were words, words, 
words. Whether any more is to be expected from 
a conference of the kind we are unable to say; our 
experience is that conferences lead nowhere. In the 
present case the management was admirable, and 
reflects great credit on Dr. Tudsbery, who had taken 
the greatest personal interest in the arrangement 
of the programme; but so far as we can see at pre- 
sent there was nothing in it that indicated any 
standard system of education. A parent who heard 
it all would have left with his head in a whirl, and 
bound his son “ ’prentice to a pirate,’ rather than 
endeavour to teach him engineering. 

That was the impression of a good many who 
sat through the Conference; whether when the 
wheat comes to be sifted from the chaff it will be 
found that there is more good grain than was at 
first expected remains to be seen. It will be an inter- 
esting task ‘to attempt a scientific classification of 
the views expressed. At the moment, possibly 
because we are still too close to the event to get a 
general view of it, we fear that if there were fifty 
speakers then must fifty classes be provided ; every 
individual had his own views, and the points on 
which they corresponded with those of anyone else 
were few. The fault lies in the expanse of the 
agenda; it was too wide —too multifarious. 
Designed to catch opinions on the salient facts of 
education, it attempted too much and failed. A 
closer concentration on a few questions would 
have been more fruitful. It would have been better 
to move a few concise resolutions and stick closely 
to them than to meander over wide fields, as 
the latitude of the various chairmen permitted. 
Let us, however, see if out of it all 
some good cannot be got. One or two points 
at least stand out sufficiently clearly to show that 
their further consideration is worth while. One 
is that some differentiation between the education 
of civil and mechanical engineers may be desirable. 
It was evident early in the Conference that most of 
the speakers had mechanical engineering in mind, 
and they were brought back suddenly every now 
and then by the complaint of a civil engineer that 
the subjects and the training they were discussing 
were of little value to him. Asa matter of fact 
the civil engineer very rarely receives the same 
training as the mechanical engineer ; he is generally 
a pupil in the office and the field whilst the other is 
in the shops. At present he takes the matter into 
his own hands, but if out of this Conference any 
attempt at standardisation is to spring, his case 
will have to be considered on its own merits. Ther 
again, there was, we were rejoiced to see, an over- 
whelming body of opinion that practical training 
under commercial conditions is absolutely essential. 
One or two speakers seemed disposed to take the 
view that the acquirement of manual dexterity was 
waste of time; they thought more value would be 
got from observation and a note-book. They over- 





looked the fact that the intelligent apprentice learns 





a great deal more in the works than the mere use 
of tools. The acquirement of skill is rather an 
incident of the life in the shops than the object of 
it; but because there is no better way of putting 
a youth into close touch with manufacturing pro- 
cesses than making him engage in them himself, 
apprenticeship is still adhered to. The opinion of 
the best authorities was so strong on this point that 
we need labour it no further. Another point which 
came up several times was the failure of the 
examination system; it at least is likely to 
bear fruit. The growing dissatisfaction with 
the Institution’s own examination, a dissatisfac- 
tion which, we understand, is fully shared by 
a large portion of the Council, is likely after 
these public expressions of opinion to lead to a 
change. The problem is, however, an exceedingly 
difficult one. It has hitherto defied solution, and 
if any permanent alternative can be found we shall 
enter upon a new epoch. A particularly interest- 
ing feature of the debate on engineering degrees— 
secured by examination—was the revolt of several 
professors, who said roundly that the degree was 
worth little or nothing. Those who have tested its 
pecuniary value will agree with them. Another 
opinion of no little importance bore upon the pri- 
mary training of engineers. It appeared to be fairly 
widely held that early devotion to a scientific 
course did not turn out the best men. Several 
eminent engineers spoke strongly in favour of the 
school education being wholly unspecialised. The 
ordinary literary education of a gentleman was 
deemed the best foundation on which to build the 
subsequent training. With this view weareheartily in 
accord. Theman whohasabsolutely no interests in life 
but his profession is a poor companion—even for 
those of his own trade—and the poor companion 
succeeds only in rare cases, and then by some 
peculiar force of character. The engineer has to 
deal with many materials, but of all those materials 
his fellow-man is the most important. If he cannot 
deal with him he will never succeed. The ordinary 
education—we use the word in its widest sense— 
of our public schoolsis founded on the “humanities ’’ 
—the word speaks for itself. How far the modern 
side of schools should be encouraged is an inter- 
esting question raised by this view of early training. 
Finally, we come to the division of time between 
the school and the workshop. Well might the 
Conference have devoted its whole attention to 
solving that knotty problem! We could wish that 
the Institution’s own scheme had been expounded in 
a single paper and a day’s work devoted to its con- 
sideration. In the closing minutes of the conference, 
Mr. Yarrow formally expressed the view that the 
six months’ sandwich was the best, and invited 
employers and professors to unite in establishing it. 
Had he propounded that view in the same way at 
the beginning of the Conference we might have 
seen some pretty bickering. Sir H. F. Donaldson 
would have taken up the cudgels for the com- 
mittee’s scheme, whilst Dr. Barr and Sir William 
White would have ably seconded the respective 
champions. Here we have two very definite issues ; 
on the one side alternate courses of six months in 
college and works, on the other a year in the works 
immediately after school, then the complete college 
course, followed by three years of practical train- 
ing. We should like to see the pros and cons of 
both schemes thoroughly debated. For ourselves, 
as is well known, we hold with the “one year” 
scheme, not only because we believe it gives admir- 
able training, but because it is thoroughly practical 
from the employers’ point of view. On the other 
hand, Mr. Yarrow and others are making a success 
of the six months’ sandwich. Unfortunately for it 
few employers, as the Conference showed, are pre- 
pared to suffer the inconvenience it causes, and, 
fortunately for the “one year” scheme, it has 
been adopted by Germany after very close con- 
sideration. 

As a fitting conclusion to this rambling com- 
mentary on the Conference we may refer to the 
opinion of one speaker, that the standardisation of 
training was undesirable. There is a deal to be 
said for that point of view, but the end of an article 
is not the place to say it. 


Local Option and the Eight Hours Act. 


UNTIL the Mines Eight Hours Act is repealed, or 
recasted, or at least amended by the addition of a 
“local option” clause permitting any district, upon 
a vote, to contract out of the law, there can be no 
peace in the coal industry. Since this measure 
came into operation we have had an unending suc- 
cession of strikes and threats of strikes, and a con- 
stant breaking of agreements and flouting of 
leaders. And things are going from bad to worse. 
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Before we have got anywhere near a settlement of 
the long and bitter Cambrian dispute—while, 
indeed, this is threatening to spread to the whole 
of South Wales—we are faced with another crisis 
in the North of England over the Eight Hours 
agreement, and a huge national strike, or lock-out, 
is daily looming larger on the horizon, for there is 
deep discontent in Yorkshire, Lansashire, and the 
Midlands, as well as in the North and the South. 
If the existing troubles were due to any action of 
the coalowners—if they were ordinary disputes 
between capital and labour—the whole country 
would ring with the grievances of the miners. 
But most of the troubles happen to be the results 
of the political activities of the men’s own leaders. 
Consequently these leaders find themselves in a 
false position, and little is heard from labour 
platforms of the true nature of the miners’ 
grievances. While the industry is seething with 
discontent, there is no clear-cut issue, and we may 
very likely drift to a great national upheaval on a 
side issue. It is time to face the facts. It is time, 
indeed, for action prompt and drastic. The leaders 
have ceased to lead. They have brought serious 
trouble upon the trade. They are a block on pro- 
gress. The men are all at sixes and sevens. 
Collective bargaining has been reduced to a farce. 
It remains for the coalowners to take a firm stand 
against the anarchy and ruin now threatening. 
The simple truth is that the Eight Hours Act, in 
its present shape, will not fit the conditions of the 
coal trade; the leaders, who agitated for this 
measure, will not admit their mistake; therefore we 
venture to suggest that the coalowners, instead of 
wasting time in conference after conference with 
leaders mainly responsible for the mischief, leaders 
who are openly flouted by the men, and instead of 
continuing the impossible task of adjusting industry 
to the law, they had better start a movement for 
adjusting the law to the industry. 


When first the Eight Hours Act provoked 
trouble in various districts we suggested the 
addition of a “ local option ”’ clause, but there was 
an almost complete disposition among coalowners 
to submit to the law as it stood and make the best of 
it. It was hoped that the new difficulties might be 
smoothed out. However, since there is no abatement 
of the trouble, we renew our plea for “‘Jocal option.”’ 
Let us recount briefly the facts. The Northum- 
berland miners are now taking a ballot vote on the 
question of striking to enforce the abolition of the 
three-shift system, and to secure the restitution of 
the short shifts at week-ends—in other words, to 
get back to the working conditions which existed 
before the Eight Hours Act became operative. A 
similar movement is on foot in Durham, so that 
we have the danger of a strike of 150,000 men. 
Now, what is the men’s case? At fifteen pits in 
Northumberland, and at 146 in Durham, the three- 
shift system has been worked since the Hight 
Hours Act came into force, and the miners contend 
that this upsets their social and domestic life; that 
it interferes with co-operative meetings, religious 
gatherings, and political movements; that it almost 
stamps out their educational classes ; that it drives 
them to hold their lodge meetings on a Sunday; 
and that it is detrimental to their health. These 
grievances are real, not imaginary, and, coupled 
with them, are lessened earnings. It must be 
observed that the case of the North is a special 
one. Indeed, Parliament acknowledged this when it 
passed the Eight Hours Bill, for it granted Durham 
and Northumberland a six months’ period of grace 
longer than the rest of the country in which to make 
arrangements for compliance with the new law. The 
six months proved inadequate. There were many 
strikes and not a little rioting when the miners 
discovered what the new conditions meant. From 
some pits not a ton of coal was drawn for sixteen 
weeks. Nearly £100,000 was distributed in strike 
pay, to say nothing of other losses. It was with 
the greatest possible reluctance that the men con- 
sented to give the new system even a trial, and 
practical experience has only served to confirm the 
tirst impressions of the men. That there will be a 
big majority in favour of a strike seems more than 
probable. We have had strikes before; but this 
one will be of an unusual character, inasmuch as it 
is against a set of conditions created by the State, 
at the behest of the men’s leaders, and not by 
employers. Capital and labour got along very well 
in the Northern coalfield until the State stepped in 
with this particular law, and we again venture to 
suggest that the State, having admitted that the 
North constituted a special case, could now, with- 
out loss of much dignity, grant an extension of the 
favour already accorded, and permit “local option.” 


If “local option’ were granted, and a ballot vote 


taken on the question of contracting out of the 





Eight Hours Act, the North would show a big 
majority in favour of dispensing with this measure. 
This Act is a dead failure, and it is folly bordering 
on imbecility to maintain it, and inflict injury upon 
a great industry, simply to save the faces of the 
few labour-political agitators who persuaded Par- 
liament to pass the Bill. 

It may be recalled that the Durham and North- 
umberland miners never agitated for this measure. 
For nearly a generation they stood outside the 
Miners’ National Federation on this very question 
of a legal Eight Hours Day. It was only to secure 
national unity upon other questions that the 
Northern miners at last consented to join with 
the Federation. It was then claimed that there 
was a united demand for the Bill promoted by 
the Federation. The Bill went through in the 
belief that it would do no great injury to the 
men in the North, and that it would benefit 
the boys. But it is now found detrimental to 
both men and boys. Before this Act came into 
force the general custom in the North was to work 
the pits with two shifts of men and one shift of 
boys. It was constantly complained that the 
Northern miners, while enjoying short shifts them- 
selves, worked their boys long shifts, and that the 
Eight Hours Act was needed to save the lads from 
a cruel system. It is quite true that the boys 
were in the mines for longer periods than the men ; 
but there is little comparison between the work of 
the men and that of the boys. The hewer spends 
the whole of his working time at the face, toil- 
ing at high pressure, often in a cramped position, 
with a poor light and bad ventilation. The boys 
are engaged in light work, in the best ventilated 
parts of the mine. But that is not all. The old 
single-shift system gave the boys regularity 
regular hours of employment, sleep, meals, and 
play, and freedom to attend evening classes. The 
State, however, has destroyed this regularity. The 
men had to go on a three-shift system, and the 
boys on a two-shift system. See what this means. 
The men and boys are going out and coming in at 
almost all hours of the day and night. The houses 
where there are three or four sons, or lodgers, as 
well as the father working at the pits, and on 
different and changing shifts, never cool. In many 
houses ten separate meals a day have to be pro- 
vided. The women have hardly ever finished. 
Already one public health officer has called atten- 
tion to the rise in the infantile death-rate conse- 
quent upon the new Act. Domestic and social 
customs are upset, a blow is struck at both the 
health and education of the boys, and, to quote 
from a circular issued by the Miners’ Union, “all 
that made life worth living is interfered with,” 
and they are reduced to “an existence of 
drudgery.” 

It must be pointed out that all through the con- 
troversy that raged round the Eight Hours Bill it 
was generally conceded that, upon the enactment 
of the measure, it would be necessary to introduce 
the multiple shift in some pits. There was never 
a hint or suggestion that the miners would object 
to it. But as soon as the Bill was passed the men 
at once let it be known that they did object. How- 
ever, an agreement was patched up between the 
coalowners and the Miners’ Union. In return for 
the privilege of operating their pits such number of 
shifts as they might deem fit, the owners granted 
several readjustments in pay rates and allowances. 
Substantial increases were given to offset the loss 
in earning time, but only on the clear understand- 
ing that the multiple shift might be introduced at 
the discretion of the management. Now, the men 
are satisfied neither with their shifts nor their 
earnings, and a strike is impending. Some means 
may yet be found to minimise the troubles, but 
surely the best way out of the difficulty would be 
the legal concession of “local option” with regard to 
the Eight Hours Act. 





The Royal Show. 


THE Norwich Show of the Royal Agricultural 
Society, which came to a conclusion last Friday, 
must be included amongst the most successful 
exhibitions of the kind which have been held during 
the past decade. Being situated in the heart of a 
vast agricultural area in the East of England, the 
Showonly required fine meteorological conditions and 
the presence of the Society’s august President, King 
George V., to command success from a gate money 
point of view. It was happy in both respects, and 
the attendance, which on the first three days was 
much below the average, received such a huge 
increase on the fourth day that the total attendance 
will compare favourably with those of recent years. 
The attendance at Norwich was 121,492, compared 





with 137,812 at Liverpool, 88,396 at Gloucester, 
when the weather was very unsettled, 213,867 at 
Newcastle, 133,006 at Lincoln, and 119,143 at 
Derby. The ground kindly lent by Mr. Russell 
Colman was quite the most beautiful site on which 
the Show has been held for many years, and 
was easy of access from the city by railway, tram- 
way, and by the river. It was however somewhat 
irregular in plan, with the result that some of 
the exhibitors of machinery in motion found 
themselves rather unfavourably situated, and did not 
receive as much notice on the part of the public as 
is customary. Although they have some cause to 
complain on this account, we feel sure that the 
occurrence was one which was difficult of remedy 
while maintaining the usual showyard arrangement 
as closely as possible, and no doubt if the visitors 
were fewer their interest was keener than usual. 
The display of heavy agricultural tractors propelled 
by internal combustion engines using paraffin and 
petrol as fuel was quite worthy of the best tradi- 
tions of the Royal Agricultural Society, and it was 
extremely satisfactory to note that all the examples 
of this branch of engineering were purely of British 
origin. Although the Society’s ploughing trials, 
held at Baldock last autumn, demonstrated pretty 
conclusively that steam haulage was much superior 
for agricultural work as regards cost so far as this 
country is concerned, it must not be lost sight of 
that there are countries where water of any descrip- 
tion is far too scarce to use for steam-raising pur- 
poses, and if not too scarce is quite unsuited for 
steam boilers. Solid fuel is also frequently too 
expensive on account of the cost of transport. In 
such countries the paraffin or petrol engine can and 
will take the place of the steam engine and boiler. 
Tractors so equipped will carry along with them 
sufficient water for cooling purposes, and oil for fuel 
and lubrication to enable them to work for consider- 
able periods away from their sources of supply. 
Much pioneer work has already been done by at 
least one well-known English firm of engineers in 
the Colonies, and we shall be surprised if there is 
not a considerable development in this branch of the 
trade in the near future. 








INSTITUTION OF NAVAL ARCHITECTS. 
No. I. 


Tur Jubilee Meetings of this Institution were _ 
in the Grand Hall of the Connaught Rooms on July 4th 
by H.R.H. the Duke of Connaught in the presence of a 
distinguished company, which included many delegates 
of foreign Ministries of Marine and foreign societies. 
Those present on the platform, in addition to the Duke 
of Connaught, were the Marquis of Bristol (president of 
the Institution), Lord Brassey, Rear-Admiral C. J. Briggs 
(Controller of the Navy), representing the First Lord of 
the Admiralty, and M. le Bertin, president of the 
Association Techaique Maritime, and past director of 
naval construction in France. 

The Duke of Connaught, in opening the Congress as 
hon. president, said it was his pleasant duty to welcome 
all those who had accepted invitations to attend the 
Jubilee Meeting of the Institution. They were aware 
that the Congress was to have been held last year, but 
was postponed in consequence of the death of King 
Edward. Had the Congress been held a vear ago the 
present King, who was then Prince of Wales, would have 
occupied the position of hon. president. The Congress 
was now happily meeting in the Coronation year. The 
King had asked him to express his deep sympathy with 
the objects of the meeting, and had charged him to 
express to those attending the Congress his best wishes 
and his hopes that the result might be a very lasting one, 
and that those foreign guests who had accepted the 
invitation to be present might enjoy their visit to 
England. He regretted that they had not as honorary 
president a member of his family who was better 
acquainted than himself with the great and important 
science of Naval Architecture. At the same time, he 
could offer them the assurance that no one more readily 
appreciated the enormous advance which had been made 
in naval construction since the great Conference which 
was held in the Diamond Jubilee year of her late 
Majesty Queen Victoria, when King Edward was in the 
chair and addressed the meeting. It was only necessary 
to look at the great ships which now sailed the seas to 
realise the enormous advance which had been made 
during the period which had elapsed since that 
Congress. That advance was the outcome of the great 
knowledge and great application of those concerned with 
ship construction, and he was sure that English designers 
appreciated the friendly rivalry which existed in ship- 
building at the present time. Those who witnessed the 
recent Naval Review at Spithead could not help com- 
paring the ships taking part in the Coronation review and 
the similar review which took place nine years previously, 
and noting in how short a space of time the naval archi- 
tecture had been revolutionised. The largest and latest 
of the battleships—the Neptune—took part in the review 
at Spithead, and from the port of Southampton there 
recently sailed the greatest of the Atlantic liners, the 
Olympic. It was difficult to say when finality and increase 
of size would-be reached, but all would recognise the won- 
derful combination of skill, knowledge, and mathematics 
that had produced the ships of the present day. He be- 
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lieved that, as in everything else, there was no finality in 
shipbuilding, and it might be that when they met again 
in such a conference the present ships of war would be 
regarded as old ships and interesting merely as relics of 
the past. Papers and addresses were going to be de- 
livered for the conference on many interesting subjects 
connected with the advances of shipbuilding science. In 
conclusion, he begged to offer them the warmest possible 
welcome. 

Rear-Admiral Briggs said that Mr. McKenna regretted 
his inability to be present, and in the absence of the First 
Lord of the Admiralty it was his duty to express to the 
Institution and its guests congratulations on the occasion 
of its jubilee celebration and the wonderful growth which 
had taken place during the fifty years of its existence. 
The Admiralty had always taken the greatest interest in 
the Institution, and on the roll of members would be 
found a large number of those associated with the naval 
service. Three of the past-presidents of the Institution 
had been upon the Admiralty Board. 

A telegram of apology for non-attendance was sent by 
Mr. Sydney Buxton. 

The Marquis of Bristol then delivered his presidential 
address. He said :— 

Your Royal Highness, my Lords, Ladies, and Gentle- 
ien,—When the Council and members of this Institution 
did me the honour to select me as their President in the 
spring of this year, I felt that in accepting that office— 
which I did with a high sense of its responsibilities—I 
had a difficult task before me, to follow with equal 
success in the footsteps of the very distinguished line of 
predecessors which have from its inception occupied the 
presidential chair. To succeed such men as Lord 
Hampton, Lord Ravensworth, Lord Brassey, Lord Hope- 
toun, Lord Glasgow, and Lord Cawdor, is in itself an 
honour upon which I place a high value, and an incentive 
to me to maintain the high standard of tradition they 
have set. 

Upon the untimely and lamented death which created 
the vacancy I am now called upon to fill I will not 
atterapt to dwell. Such an occasion as this is not one for 
sad thoughts. Yet I would say just this, that in losing 
Lord Cawdor at the very beginning of this memorable 
year, the Institution has shared in a very particular 
degree the loss which has been felt through a wide range 
of national enterprises. The call to high political office 
had come to Lord Cawdor at a time when his great 
administrative capacity had already been proved in other 
directions. His forceful personality and the zeal and 
vigour which he threw into his political work clearly 
marked him out as aleader whom men would be proud 
to follow. That the Institution of Naval Architects 
would have derived immense advantage from his wise and 
experienced leadership is an opinion which will, I think, 
be very generally shared. 

Now, the brilliant gathering which has assembled to- 
day to celebrate the jubilee of the Institution of Naval 
Architects has been convened, as 1 understand it, for a 
two-fold purpose. The occasion is, primarily, a com- 
memorative one. The founding of this society fifty-one 
years ago marked an epoch in the history of naval archi- 
tecture, which synchronised with the first construction of 
sea-going iron ships, with the introduction of protective 
armour, aud with the advance to a position of great 
importance of the naval engineering element. I do not 
propose to pursue the train of thought which the con- 
templation of these subjects conjures up. They will be 
dealt with in the papers to be read by those distinguished 
naval architects, Sir William White and Sir Philip 
Watts, to whom this country, as well as this Institution, 
owes a deep debt of gratitude for their long, whole- 
hearted, and exceptional services to the profession which 
they so brilliantly adorn. Neither shall I trench on the 
engineering question, which no doubt will be adequately 
dealt with in his paper by Engineer Vice-Admiral Sir 
Henry Oram, whose skill and foresight have contributed 
largely to the very great importance of his department in 
the naval organisation of this country. 

There existed, as you are aware, a much earlier society 
for the improvement of Naval Architecture, founded 
shortly before the close of the eighteenth century. But 
its existence was a brief one, and, from the moment of 
its untimely dissolution until the middle of last century, 
there had been no similar body in existence. The 
founding of the Institution of Naval Architects gave 
practical expression to the aspirations of the representa- 
tives of that most important science —the science whose 
principles govern the construction and equipment of 
ships—to incorporate themselves into a permanent body 
in order to advance by every legitimate means the wide 
and varied interests which form a common bond between 
its members. Among the primary factors that contribute 
to all progress in these matters are the educational 
facilities which are open to those desirous of taking up 
Naval Architecture or Marine Engineering as a career ; 
the framing and administration of laws affecting the 
construction and safety of ships, and the promotion 
of investigation and research into numberless problems 
that await solution. These and similar questions have 
been, and are being, carefully considered, and the difficul- 
ties are being overcome by the combined efforts, and the 
voluntary work freely given, of the leaders of thought and 
action in this great section of our national industries. 

We live in a period of incessant change and movement. 
One has only to glance back to the time of the last 
International Congress held here in London in 1897 to see 
what remarkable developments have taken place in that 
brief period. Mr. Goschen, the then First Lord of the 
Admiralty, in his speech of welcome to the Congress, 
expressed the hope that the outcome of that meeting 
would not result in discoveries which would make 
obsolete our fleet as it then existed. Since then, fourteen 
years have elapsed, and what has happened? Displace- 
ment and speed have gone up by leaps and bounds, gun 
power for attack and armour for defence have increased 
in efficiency with almost equal rapidity. Concentration 








in 1897. Improvements in propelling and auxiliary 
engines and the introduction of new forms of fuel and 
combustion have brought about equally startling results 
in speed, power of endurance, and methods of propulsion. 
Submarines, the dream of that fascinating writer, Jules 
Verne, are an accomplished fact, and if their range of 
action for attack is not yet equal to that of Captain 
Nemo’s famous Nautilus, they are undoubtedly a great 
potential factor in our organisation for defence. 

In the sister art of merchant ship construction the 
advances made in recent years have been almost equally 
great, and the “ Transactions ” of this Institution contain 
remarkable evidence of the progressive spirit that has 
animated the designers and constructors of ships and their 
machinery during this period. Well deserved is the 
recognition that has now been freely accorded to this 
society. Its growing membership and financial pro- 
sperity are valuable assets, but more valuable even 
than these is the constant and sympathetic interest 
of the great administrative departments of the 
State. The presence of their distinguished repre- 
sentatives to-day is a strong and welcome proof 
of this friendly attitude. But, above all, we value the 
gracious action of our Sovereign in extending his 
patronage to this Institution. By the granting of a 
charter of incorporation, his Majesty has undoubtedly 
established it upon a new and permanent foundation. 
Moreover, it was King George’s intention, had circum- 
stances permitted it, to have presided last year over the 
opening ceremony of these jubilee meetings. Had not 
the hand of death descended so untimely upon our 
bereaved nation little more than a twelvemonth ago, that 
intention would have been realised. As it is, we are 
fortunate in having had our invitation so graciously 
responded to this year by H.R.H. the Duke of Connaught. 
In accepting the Honorary Presidency of this Congress, 
and in consenting to open its proceedings, his Royal 
Highness has shown once again that mark of royal 
interest in the intellectual activities of this realm which 
has signalised above all others the reigns of our august 
Sovereigns, King George V., King Edward VII. and 
Queen Victoria. 

I alluded just now to the object of this gathering being 
twofold. The second aspect of its bearing upon our work 
is, in my judgment, no less important than the first. 
The International Congress in Naval Architecture and 
Marine Engineering, which forms the principal feature— 
if not the actual raison d'étre of our jubilee meetings— 
is intended primarily to bring together from all parts of 
the world the great leaders in this sphere of industrial 
activity. These are the men whose brains have con- 
veived the mighty structures, the floating fortresses and 
palaces that now compose our fleets of war and com- 
merce. To their energy and skill, to their infinite 
capacity for taking pains, to their splendid victories of 
mind over matter we owe whatever we possess of value 
to those “that go down to the sea in ships and do 
business in great waters.’ That we should be honoured 
on this occasion by the presence of such distinguished 
representatives of other nations is a compliment of which 
we deeply appreciate the value and significance. 

To some of these nations we, in our sea-girt islands, 
feel a debt of gratitude for many of the forward steps 
that have been taken, and many of the gaps that have 
been bridged, before ships could be built of the types and 
size and speed that we see afloat to-day. With others 
—of these nations—the bond lies in the debt they owe to 
those of our countrymen who have given freely of their 
technical skill and knowledge in helping to lay the 
foundation of the great young navies that are now counted 
among the leading naval Powers of the world. 

The Council desire to signalise the present occasion, 
and to do honour to their guests from abroad. They 
have accordingly resolved to add to their list of honorary 
members by inviting the distinguished personages whose 
names I am about to read to become honorary members 
of the Institution—the highest distinction which it is in 
the power of the Council to confer. Before reading these 
names, I would like to remind you that his Majesty the 
German Emperor was the first among reigning Sovereigns 
to accept this distinction, and that Rear-Admiral H.1.H. 
Grand Duke Alexander Michaelovitch is the distinguished 
representative of the Russian Navy upon our existing list. 
The newly-elected honorary members are as follows :— 
H.M. the King of Norway, H.M. the King of Spain, 
H.M. the King of Sweden, H.I.H. Prince Henry of 
Prussia, H.I.H. Archduke Ferdinand, H.R.H. the Duke 
of Connaught, H.R.H. the’ Duke of Genoa, Prince Roland 
Bonaparte, Lord Rayleigh, Admiral Dewey, Admiral Togo, 
and Admiral Jjuin. 

Meetings such as this are memorable landmarks in the 
history of an institution. My own appearance among 
you dates as it were from but yesterday, but there are 
many present who will recall the splendid reception which 
they themselves received during the delightful visits that 
have been paid to foreign capitals and British seaports— 
Paris, Berlin, Hamburg, Diisseldorf, Bordeaux, Glasgow, 
Newcastle and Sunderland, Liverpool, Cardiff, South- 
ampton, Belfast, Dublin. All these have shown what a 
welcome can be given to our naval architects and marine 
engineers. The present occasion furnishes a welcome 
opportunity to show our hosts of former days that we are 
not unmindful of their hospitality. Our Institution 
stands no longer alone; in all the countries where naval 
architecture counts societies have sprung up, and under 
able leadership are sowing the seeds of knowledge and 
reaping the harvest of thought and experience. Their 
members are in many cases our members, and the bonds 
of friendship that have ever subsisted between us will, I 
earnestly hope, continue to strengthen with age. 
Gathered as we are to-day under one roof to celebrate 
the first fifty-year stage of this journey of ours, I cannot 
but look forward with confidence to a future that bids 
fair to keep the science of naval architecture in the fore- 
front of the march of human progress. 

In conclusion, I will ask H.R.H. the Duke of Con- 





great kindness in coming at considerable personal incon- 
venience in the midst of the numberless engagements of 
this ever memorable Coronation year, to preside over our 
inaugural meeting, and to allow me in the name of al! 
assembled here to-day to send the following telegram t. 
His Majesty the King, Patron of the Institution of Nava. 
Architects :— 


“ His Majesty the King, Windsor Castle. 


“ Members of the Institution of Naval Architects anc 
their guests assembled in an International Congres. 
to commemorate the Jubilee of this Institution, tender to 
your Majesty a dutiful message expressive of the loyalty 
of your Majesty’s subjects, and of the respectful homag. 
of their guests from abroad. Your Majesty's constant 
devotion to the naval and maritime interests of this 
realm leads us to hope that these meetings may prove 
worthy of your Majesty’s gracious consideration. 
—BrisTou, President.” 


Sir William White then presented an address on “ The 
History of the Institution of Naval Architects and the 
Progress of Scientific Education in Naval Architecture.” 
The paper was of considerable length; the chief points, 
however, are given in the following abstract :— 


The condition of naval architecture in 1860.—When 
the founders of the Institution met in January, 1860, to start 
the enterprise of which we are celebrating the jubilee, 
conditions of an altogether unprecedented character pre- 
vailed. It was a period of transition, indeed, almost of 
revolution, in regard to the design, construction, and pro- 
pulsion of ships. The steam reconstruction of the Royal 
Navy was in full progress, after long hesitation and much 
opposition from advocates of sail-power. Armour had 
not long before been introduced as a protection for war- 
ships against horizontal shell-fire. The first French sea- 
going ironclads had been completed recently, and were 
undergoing trials. Great differences of opinion still 
continued as to the proper choice between following the 
French lead or perpetuating the construction of wood- 
hulled line-of-battle ships. After heated debate, the first 
four British sea-going ironclads had been ordered in 1859, 
and these vessels were building when the Institution was 
founded. Almost simultaneously, orders had been given 
to build a considerable number of unarmoured Jine-of- 
battle ships and frigates, and to convert sailing ships into 
screw steamers. 

The use of iron as the principal material for shipbuild- 
ing was in process of extension, yet wood still maintained 
its pride of place, especially for warships. Prior to the 
use of armour attempts had been made to_ build 
unarmoured frigates with iron hulls, and as the result of 
firing trials against targets representing the sides of those 
vessels it had been decided to employ them in transport 
service, and to revert to wood as better fitted to withstand 
attacks from the naval ordnance of that time. Smooth- 
bore guns and spherical projectiles were still in common 
use, although Armstrong before this date had commenced 
to manufacture breech-loading rifled ordnance. Gun 
mountings were of the most primitive character and 
practically unchanged from the preceding century ; 
manual power was depended upon for working guns. 
The heaviest guns carried by British men-of-war were 
68-pounders, weighing 95 cwt. Even in the latest types 
of warships then extant engine power was regarded as 
only auxiliary to sail power. That principle was adopted 
also in the designs of our firstironclads (the Warrior and 
consorts), all of which were capable of proceeding and 
manceuvring under sail alone. Iron and steam were 
steadily making way, but conservative opinions were still 
widely held. The advocates of radical change were met 
with strenuous opposition, and this was natural enough, 
seeing that for centuries changes in shipbuilding and 
armaments had been few and small. 

At that time only a small proportion of British ship- 
builders made any pretence to scientific knowledge or 
method; most were content to follow precedent and 
experience. In face of the radical changes consequent 
upon the introduction of steam power, iron hu!ls, and 
armour protection, as well as consequent developments of 
naval ordnance, time-honoured procedure in the design- 
ing of ships necessarily had to be abandoned. The 
advantages of scientific method had been recognised 
long before the ironclad era began. France had shown 
the way in this direction, and attempts had been made in 
Great Britain to rival French methods by the establish- 
ment of societies for the improvement of naval architec- 
ture and the founding of two schools of naval architec- 
ture, the first in 1811 and the second about thirty-seven 
years later. Both schools had been abolished prior to 1860 
a who were not capable of appreciating their 
value. 

Foundation of the Institution of .Naval Architects.— 
The need for such a society, as well as the demand for 
scientifically trained naval architects which followed 
upon the events above described, had much to do with 
the immediate success which was obtained by this Insti- 
tution. It was founded at a psychological moment, and 
all classes interested in shipbuilding welcomed it. In 
the first volume of the “ Transactions” may be found an 
interesting account written by the then secretary—Sir 
Edward Reed—of the preliminary steps which were 
taken by the founders prior to the meeting on January 
16th, 1860; the proceedings at that meeting and of 
those at a wanoal: meeting held a fortnight later are 
also described. The principal facts may be bricfly 
summarised. About forty persons had been invited to 
attend the meeting; many of them were in sympathy 
with the proposal, but only eighteen were present. Of 
these, ten were or had been in the shipbuilding depart- 
ment of the Royal Navy. Dr. Woolley, who had been 
principal of the second School of Naval Architecture, 
attended, and was accompanied by four of his pupils. Six 
gentlemen represented private firms of shipbuilders and 
marine engineers ; one was a barrister, keenly interested 
in canoeing and yachting, who became better known 
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present who had been trained outside the Naval Service 
was small but representative. It included Scott Russell, 
John Penn, the eminent marine engineer; John White, 
of Cowes, member of a historic family of shipbuilders; 
Grantham, a recognised authority on iron shipbuilding ; 
and the two principal surveyors of Lloyd’s Register of 
Shipping, an organisation which had already done valu- 
able work in assisting the development of the mereantile 
marine, and has since attained an unrivalled position in 
connection with the survey and classification of British 
and foreign shipping. This little company, after hear- 
ing the explanatory statement read by the secretary, had 
the courage to resolve unanimously as follows :— We 
who are present do now constitute ourselves an Institu- 
tion of Naval Architects for the purpose of advancing 
the science and the art of naval architecture.” 

Constitution and organisation of the Institution—A 
declaration of the “ objects of the Institution” was made 
at the outset and printed in the first volume of the 
“Transactions.” This declaration has never been varied ; 
it still adequately represents our work, notwithstanding 
the great changes which have occurred during the inter- 
vening period, and is now reproduced as an illustration of 
the wisdom and foresight of our founders. 


OBJECTS OF THE INSTITUTION. 

The objects of the Institution of Naval Architects—which was 
established to promote the improvement of ships and of all that 
specially appertains to them, are comprised under three heads :— 

First, the bringing together of those results of experience which 
so many shipbuilders, marine engineers, naval officers, yachtsmen, 
and others acquire, independently of each other, in various parts 
of the country, and which, though almost valueless when uncon- 
nected, doubtless tend much to improve our navies when brought 
together in the printed ‘‘ Transactions ” of an Institution. 

Secondly, the carrying out by the collective agency of the Insti- 
tution of such experimental and other inquiries as may be deemed 
essential to the promotion of the science and art of shipbuilding, 
but are of too great magnitude for private persons to undertake 
individually. 

Thirdly, the examination of new inventions and the investigation 
of those professional questions which often arise, and were left 
undecided before the establishment of this Institution because no 
public body to which professional reference could be made then 
existed. 

The first President was Lord Hampton (then Sir John 
Pakington), who, as First Lord of the Admiralty, had 
been responsible, in 1859, for ordering the construction 
of the Warrior, our first sea-going ironclad. For twenty 
years Lord Hampton held office, taking great interest 
in the affairs of the Institution and doing much to 
promote its claims to public recognition and official support. 

Growth of the Institution —Attention will next be 
directed to the development of the Institution since its 
foundation in regard to numbers on the roll. The first 
list of names published in the first volume of the 
“Transactions” showed a total of 324; it did notdistinguish 
between Members and Associates. Classification was 
commenced in 1861; there were then enrolled 10 
Honorary Members and Honorary Associates, 65 Mem- 
bers, and 390 Associates. The members’ list embraced 
almost all the leading officials in the Shipbuilding Depart- 
ment of the Admiralty, as well as a considerable number 
of the leading private shipbuilders and the principal 
Surveyors of Lloyd’s Register of Shipping. In the list 
of Associates stood the names of a large number of men 
who were eminent for public services, of distinguished 
officers in the Royal Navy, of leading engineers, 
shipowners, yachtsmen, and others interested in ships 
and shipping. These lists are well worth study; 
they furnish ample evidence of widespread sympathy 
and support given to the Institution by representatives of 
many departments of public life and work at this early 
stage of its existence. In 1877 the first summer meeting 
of the Institution was held at Glasgow, the invitation 
having been given by the local authorities of that city and 
district as well as by the principal firms of shipbuilders 
and engineers on the Clyde. This meeting was necessarily 
experimental, but it proved to be a complete success. It 
was succeeded by nine years of steady growth in mem- 
bership, and a progressive diminution in the number of 
Associates, kept the total numbers down—in 1885 that 
total was 642, the Associates being 241, and Members 
390. A summer meeting at Liverpool next year was 
most successful, but it left the Associate class untouched. 
No considerable increase in numbers’ occurred 
until 1887, when a summer meeting was held in 
Newcastle-on-Tyne and Sunderland. On that occasion 
the list of Members was increased by 63, and that 
of Associates by 27. The personal influence of 
Lord Ravensworth (then president) in the district no 
doubt contributed to this satisfactory result; but 
undoubtedly, the main cause of increase was that better 
Knowledge of the Institution which followed upon its visit 
to the North-East Coast. Since then many other summer 
meetings have been held—at Glasgow twice (1888 and 
1901), Cardiff (1893), Southampton (1894), Newcastle-on- 
Tyne (1899), Belfast and Dublin (1893). In nearly all 
cases an increase of membership has followed upon these 
meetings. In the first twenty-five years of the history of 
the Institution the total number first enrolled was not 
quite doubled ; the number on the roll in 1885 was more 
than doubled in 1898. The total membership is now 
(June, 1911) 2047, of whom 480 are Associates; 1401 
Members and Associate Members, and 166 are Students. 
Obviously the Associate class needs large additions to 
strengthen this branch of membership. 

The education of naval arci.itects.*—One of the main 
objects in the minds of the founders of this Institution 
was the provision, as soon as possible, of adequate 
arrangements for the scientific as well as the practical 
training of young men desirous of becoming naval archi- 
tects and marineengineers. It was their desire to remove 
the reproach that no school of naval architecture and 
marine engineering existed in the United Kingdom, 
although it was the country which held the lead in ship- 
owning and shipbuilding. At the preliminary meetings this 





* For further details on this subject see the address given by the writer 
as Chairman of the Royal Society of Arts on November 18th, 1908. 





subject received attention, and no long time elapsed 
before definite action was taken to bring the subject 
before the Government. At the meetings in Mar:h, 1863, 
Mr. Scott Russell read a paper which represented not 
merely his own views but those of his colleagues 
on the Council. No better advocate could have 
been found for pleading the cause; the object of 
technical education was one in which Mr. Scott 
Russell had done valuable pioneer work, his own 
reputation as an experimentalist in some branches 
of scientific research was considerable; and—as the 
builder of the Great Eastern and a man whose influence 
had been great on the design of the Warrior—he was able 
to command the attention of the Government as well as 
that of his fellow-shipbuilders. The action taken by the 
Institution was both well considered and prompt. A 
committee was formed, representations were made to 
the Government, and the movement was greatly aided 
by Lord Hampton and by Sir Edward Reed—who had 
been appointed Chief Constructor of the Royal Navy. 
Before the year 1864 ended the Royal School of Naval 
Architecture and Marine Engineering had been organ- 
ised, the Admiralty and the Education Department 
having joined in the arrangement of its courses of 
study and the selection of the teaching staff. That 
school continued to carry on its work at South 
Kensington until 1873. During that period 119 students 
were under instruction. Of these, 95 students—53 naval 
architects and 42 marine engineers—completed their 
training. Fourteen students came from foreign countries, 
and twenty-four were British private students. The 
Institution of Naval Architects watched over its child 
with great solicitude, every annual report containing 
references to its progress. Prominent members of the 
Institution gave their services as lecturers and teachers, 
and in that list appeared names which will always be 
esteemed great in the history of ships and shipbuilding. 
In its whole career it is probable that the Institution of 
Naval Architects has done no more important piece of work 
than that involved in the establishment, organisation, 
and development of this third British School of Naval 
Architecture. In a certain sense the effort may be 
thought to have been made too soon. The amount of 
support which the school received from private 
shipbuilders and engineers must undoubtedly have 
disappointed the expectations of its founders, and to that 
extent been “before its time.” On the other hand, 
the establishment of this schoo! removed the long standing 
reproach that the United Kingdom absolutely neglected 
the scientific education of its naval architects and marine 
engineers. Moreover, when its doors were closed those 
of the Royal Naval College were opened, and in that 
splendid educational establishment, from that time 
onward, the lamp of scientific instruction in shipbuilding 
and engineering has been kept steadily burning. This 
later work has been done under the patronage of the 
Admiralty, and primarily for its purposes ; but it has also 
been made available for the teaching of private students 
who were properly qualified to gain admission, and not a 
few of those educated there for the service of the 
Admiralty are now holding positions of great responsibility 
in private firms. 

Public work done by the Institution.—Immediately 
after its foundation the Institution of Naval Architects 
began work of a public character in relation to shipping. 
It continues to do this work either by means of special 
committees appointed by the Council, or through repre- 
sentatives and delegates nominated by the Council, as 
members of committees appointed by Government 
Departments and public bodies. The Board of Trade, 
through its Marine Department, has again and again 
availed itself of the services of the Institution, asking for 
opinions on important points or requesting the nomina- 
tion of representatives on committees, special and 
standing. 

Lloyd’s Register of Shipping has also sought the aid of 
the Institution, which has long had representatives on 
the Technical Sub-committee of Lloyd’s, and quite 
recently has been invited to appoint representatives on 
the General Committee. The British Corporation has 
requested and received similar assistance from the 
Institution. 

Its position in the front rank of technical societies has 
been recognised in many other ways. The Institution of 
Naval Architects is one of the five societies represented 
on the Engineering Standards Committee ; the chairman- 
ship of a most important Committee—that of steel 
sections—has been held by one of our representatives, 
Mr. Archibald Denny. The Institution is also repre- 
sented on the Executive Committee of the National 
Physical Laboratory, as well as the Special Committee 
appointed to supervise the operations of the National 
Experimental Tank, which bas been added to the equip- 
ment of the Laboratory by the splendid generosity of our 
Vice-president, Mr. Yarrow. 

The Institution is represented on the Courts of the 
Universities of Liverpool, Bristol, and Sheffield, and 
upon the Governing Body of the Imperial College of 
Science and Technology in London. Members of the 
Institution are serving at the present time on the special 
committee appointed to consider reports on the estab- 
lishment of a Science Museum in London. These are 
but examples of the public services which have been 
rendered since the Institution was founded, and which 
have grown in importance with its growth. 

Perhaps the strongest evidence of the value attached 
to the national work done by the Institution may be 
found in the fact that for a very long period the 
Admiralty has made an annual grant in aid of that 
work. This grant was first made when the financial 
condition of the Institution was a cause for anxiety to 
the Council, and aid was then of greater relative value 
than it has been in later years when financial difficulties 
have disappeared. As a recognition by the Government 
of the public duties performed by the Institution the 
continuance of the grant is highly esteemed. 

The “ Transactions” of the Institution.—Every one will 





agree that important as other departments of its work 
have been and still are, the most important is represented 
by the fifty-two volumes of its “Transactions.” These 
volumes contain a detailed record of progress in the 
science and practice of shipbuilding and marine engineer- 
ing during the period they cover. 

If one desires to obtain accurate information as to 
improvement in shipbuilding materials, the substitution 
of iron for wood, the construction of composite ships, 
the introduction of mild steel, the use of stronger quali- 
ties of steel, the advantages or disadvantages of various 
kinds of material, the “ Transactions” offer the greatest 
facilities. Similarly, one turns to them for information 
in regard-to systems of construction, structural arrange- 
ments, methods of riveting and combining parts of the 
structures of ships; and one never turns in vain. 
Methods of approximating to the principal stresses which 
may come upon various parts of tle structures of ships, 
and deciding on the upper limits of stress which experi- 
ence shows may be accepted in practice, as well as the 
determination of local stresses and of the best methods 
of meeting them, are also to be found in these volumes. 

Scientific analysis and practical experience are herein 
associated, and always with advantageous results. All 
classes of vessels receive consideration, ranging from the 
lifeboat up to the great ocean-going passenger steamship 
or the monster battleship, ice-breakers, railway ferry 
steamers, telegraph laying steamers, steam and sailing 
yachts, torpedo vessels, submarines, and others; all have 
come under review, or been made the subject of dis- 
cussion. Nothing that floats is too small or too great to 
receive attention from the Institution aud a place in the 
“Transactions.” In the “Transactions” are also to be 
traced in detail authentic records of the remarkable pro- 
gress made during the last half-century in marine 
engineering, increase in steam pressure, improvements 
in steam generation, in propelling and auxiliary machinery, 
in fuel economy, in systems of propulsion and propellers. 

I cannot conclude without a reference to the intimate 
connection which has existed between the proceedings of 
the Institution and the contemporaneous development of 
the Royal Navy. Here from the commencement have 
been held debates on warship construction far more valu- 
able than any discussions in Parliament could possibly be 
on such highly technical subjects. Here naval officers 
and naval architects have met and conferred or disputed. 
From the very outset the Institution was chosen as the 
place whereat the constructive policy of the Admiralty 
for the time being should be explained and discussed. All 
through the periods of office of Sir Edward Reed, Sir 
Nathaniel Barnaby, and myself, as the responsible 
designers of ships of the Royal Navy, this policy was 
continued. It was at our meetings that the relative 
merits of broadside and turret armaments were cham- 
pioned by Reed and Cowper Coles, and descriptions 
have been given by men responsible for the designs 
of new types while they were building. Here the 
controversies of the past were centred, and to a 
large extent were settled, in all probability to the great 
advantage of the nation. These controversies need not 
be revived, but they can still be studied in the “ Transac- 
tions,” and the student finds that in warship design, as 
elsewhere, history often repeats itself. In these pages 
can be found records of the long battle between ordnance 
and armour, of the great improvements made in each, 
and the consequential effects on designs. In recent years 
all this has been changed, and, as many of us think, unfor- 
tunately changed, when regard is had to the undoubted 
benefits which have flowed from open discussion in the 
past. For many years now the Institution has had no 
official communications made to it, such as were formerly 
the rule, respecting the designs for new British warships. 
It is hoped that before long there may be a reversion to 
earlier and well-proven practice. In the past some things 
have always been left unsaid in papers contributed by 
officials. It is not suggested that in future there should 
be disclosures of information that would be indiscreet or 
improper any more than there -had been in the past. As 
one familiar with the events of the last forty-five years 
in our proceedings, I cannot recall one occasion where 
the public interest has suffered in consequence of the 
papers read and discussed in which warship design and 
construction formed the subject. 

Before the Institution was founded, naval science had 
no home in England ; its treasures lay scattered far and 
wide in the form of memoirs and papers contained in the 
* Proceedings” of the Royal Society or in other publica- 
tions. Everything worthy of preservation now naturally 
finds its way to the “ Transactions,” and through them 
to naval architects, marine engineers, and others 
interested in these subjects throughout the world. All 
movements sensibly affecting shipping now leave their 
record in the papers and discussions ; from this point of 
view the “ Transactions ” have already attained and will 
maintain a high historical value. Every great movement 
may be said to have been chronicled for fifty years, and 
the history of the progress of the theory of naval archi- 
tecture is also to be found therein. 

Sanguine as were the founders, it seems unlikely that 
any of them could have anticipated such a growth in 
numbers, standing, and recognised usefulness as has taken 
place. Most of those to whose courage and devotion the 
establishment of the Institution was due have passed 
away; others, who have done their best to promote its 
interest and further its operations for many years, will 
soon come to the end of an active participation in its 
affairs. It may, however, be asserted confidently that 
the Institution we all love so well will live and flourish ; 
because it has become a centre of association and friendly 
help for all who are interested in ships—the home of 
naval architects and marine engineers of all maritime 
countries, as well as of shipowners and seamen. 





Sir Nathaniel Barnaby, being called upon by the 
President, expressed his pleasure with the address ard 
his satisfaction at being present on that occasion to 
meet the new President of the Institution, 
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Lord Brassey recalled that when he was at the Board of 
Admiralty those engaged in professional duties in the design 
of ships received no proper recognition, being regarded 
rather as skilled workmen than as men of science. The 
necessary reform in bringing about the proper recognition 
was due to Sir William White, whose efforts resulted in 
the constitution of the Royal Corps of Naval Constructors. 
That did much to give encouragement to those engaged 
in responsible professional duties, and the example set 
had been followed in other navies. 

Monsieur Bertin said that the half century of age 
attained by the Institution of Naval Architects last year 
was the least of its titles to fame. It would be difficult 
to estimate too highly the influence of the Institution on 
the education of the young generation of naval construc- 
tors. The number of the adherents of the Institution, 
which attained last year 1976 members, associate mem- 
bers, associates and students in a list which comprised 
also eight honorary members, and which was crowned by 
the name of his Majesty King George V., a sailor by 
profession and inclination, was sufficient testimony to the 
importance of the Institution. The recent Charter of 
Incorporation was the simple recognition of the good 
work done. This had raised the status of the profession 
of naval architects, had improved the grade of the army 
of constructors of ships, whether in the Admiralty dock- 
yards or in industrial establishments. 

Mr. Stevenson Taylor, President of the American Society 
of Naval Architects, conveyed the congratulations of 
American to British Naval Architects. 

Dr. Sorge said he esteemed it a great honour to be able to 
convey the good wishes of the Verein Deutsche Ingenieure, 
which with its 24,000 members was, perhaps, the largest 
technical society in the world. The Institution of Naval 
Architects had always been considered as a model, not 
only for similar associations in Great Britain, but also for 
institutions of naval engineers of other nations, which had 
to develop naval construction at home in order to render 
possible their participation in the general advance of the 
world's commerce. The development of technical science 
during the last five decades had become the greatest 
civiliser of human social life, and it had remained for the 
engineer so to facilitate general intercourse as to render 
possible the entente cordiale of the various nations. He 
desired, on behalf of the Verein Deutsche Ingenieure, to 
express the heartiest wishes for the further progress of 
the Institution of Naval Architects. 

President C. Busley, president of the Schiffsbau- 
technische Gesellschaft, in making a presentation, on 
behalf of his society, of a finely executed bronze statue 
of a smith, referred briefly to the work done by the Insti- 
tution in the domain of shipbuilding. He would also 
like to testify to the kindness and the sympathy with 
which the foreign delegates had been received. 

The Marquis of Bristol, in acknowledging the presenta- 
tion, said the gift came from a country with which Great 
Britain had many close ties. There was no more popular 
figure in London than the German Emperor, and it had 
been stated that the German naval programme was an 
example of peaceful advancement. 


WEDNESDAY, JULY 5rn. 


The members met in two sections when proceedings 
were resumed on Wednesday morning. Lord Bristol 
presided over one section, which met in the hall of the 
Institution of Civil Engineers, and Sir William White 
occupied the chair at the second section, which held its 
meeting in the hall of the Institution of Mechanical 
Engineers. 

At the Institution of Civil Engineers the first paper 
read was that by Admiral Sir Cyprian Bridge—‘ Fifty 
Years’ Architectural Expression of Tactical Ideas.” 


It is just over fifty years since the Institution of Naval 
Architects was founded; and the date of its foundation nearly 
coincided with the beginning of atime of extraordinary innovation 
in naval construction for the purposes of war. In the year 1860 
what may be called the seventeenth century type of man-of-war 
was still represented in the British Navy. We had two sailing 
line-of-battle ships in sea-going commission as flagships on foreign 
stations, and several sailing frigates were employed in distant 
waters. This does not, however, give an exhaustive account of 
the persistence of the type to which those ships belonged. The 
steam line-of-battle ships, steam frigates, and steam corvettes— 
which we were producing in considerable numbers—still had several 
years of life before them ; and resembled in design, appearance, 
and armament the older classes. The only difference was that, 
in addition to their sails, the later craft had steam propulsion. 
The gun, as the weapon without a rival, conspicuously dominated 
tactics, 

We have to compare this persistence of a generally uniform 
type of warship through more than two centuries with the many 
rapidly succeeding changes that have appeared in the last fifty 
years. The earlier persistence can in no way be attributed to 
want of intellectual capacity in the leading naval officers of the 
day, or to insufficient experience. Naval wars on a great scale 
were frequent, and produced the ablest officers that have ever 
appeared. 

Going back to the year in which this Institution was established, 
we see that wood was still the chief material of which men-of-war 
were constructed. Iron had been tried some years earlier and 
was coming more and more into use; but ships built of it were 
still few. Including *‘ block sbips” we had fifty-one wooden line- 
of-battle ships and four unfinished ‘‘armour-clads” of iron. This 
great disproportion is striking. When this Institution arose the 
tactical aspect of naval architecture was in essentials what it used 
to be in the days of Blake. Signs of impending change were 
indeed visible ; but they were still too few to disturb seriously the 
general uniformity of warship design. The admirals of those days 
did not ask for something to be specially designed to enable them 
to carry out their new methods. 

When we consider the course of ship designing during the half 
century just ended, we shall find a very different state of affairs. 
This will appear in an enumeration of the several types produced. 
In the old type, so long adhered to, the object was to mount a 
battery of many guns. For the line-of-battle the tendency was 
not to alter the type of ship or the system of gun mounting, but 
to increase—within limits—the number of the guns, Thus the 
44 and 50-gun ships fell out of the ‘‘line,” and the 64-gun ship 
gave way more and more to the 74. In 1860 the object above 
mentioned was still kept in view. The Warrior, launched in that 
year, was intended to have a broadside of twenty guns. Her 
sister ship, the Black Prince, was to have the same. Indeed, 


except the turret ship Prince Albert and the Bellerophon, every 
armoured ship launched between 1859 and 1868 had a b 
allowing for ‘* pivot” guns—of at least twelve guns. 


roadside— 





The Gloire, launched in 1859, the year before the foundation of 
the Institution of Naval Architects, may be regarded as the parent 
of modern armoured ships, but her type did not indicate a new 
tactical idea or principle. Like the a of Blake or of Nelson, 
she was to have a broadside of as many guns of reasonable power 
as she could carry when her other weights had been provided for. 
The number of guns soon began to diminish, and the weight of 
individual guns to be increased. If we omit the Northumberland, 
of the same type as the Minotaur, launched in 1863, no ship 
launched between the year just named and 1887—that is to say, 
during nearly a quarter of a century—had on a broadside a num- 
ber of guns which ran into double figures. 

Was this due to tactical or to other reasons? Did the ships so 
armed express a principle of tactics, or was their armament sug- 
gested by other considerations? It would seem that in fixing a 
ship’s armament, at the time in question, the governing influence 
was that of the defensive armour. It was assumed that no gun 
would be effective if its projectiles could not perforate armour as 
thick as that carried by the ship herself. This included, or, at 
any rate, allowed for, a belief that the ship to be fired at would 
have a side wholly plated with such armour. Acceptance of this 
view rendered inevitable increase in power of individual gun and 
decrease in the number of guns on the broadside of any one ship. 
On this there ensued a veh t and still ded practice ground 
contest between gun and armour. 

The effects are to be seen in the types of ship produced in 
different periods. From 1860 to 1870, both years included, we 
had launched twenty-three armoured ships, of which—not including 
the converted Royal Sovereign—only three were turret ships. 

From the beginning of 1871 to the early part of 1875 we launched 
eight armoured ships, all with turrets. There was then a short 
time during which we launched broadside ships, one, the Temeraire, 
being of mixed type. In 1879 we reverted to the turret type, and 
since that date practically every armoured ship which we have 
built has had turrets, or, what may be considered a variety of 
them, barbettes. 

The great change introduced in 187], the virtual abolition of the 
broadside system of arming ships, occurred at a time when the 
contest between the gun and armour was in full progress, Naval 
attention was concentrated on the problems of making a ship 
invulnerable with armour, and of finding a gun that would 
neutralise the desired invulnerability. Tactical considerations 
receded into the background. 

In a naval action in the Adriatic an impressive incident occurred. 
The Austrians sank an enemy’s ship by attacking her with the ram. 
It was rapidly accepted that this indicated the possibility of 
devising a new, or reviving an ancient, method of tactics. It was 
hoped—indeed, it seems to have been believed by some—that this 
would do away with the superiority in defensive efficiency which 
was being claimed for protecting armour. The immediate scquel, 
however, was that the armour became thicker and the guns indi- 
vidually heavier. 

As the defensive armour thickened, so it shrank in surface, and 
a large proportion of an armour-clad ship was either not defended 
by armour at all or only by armour of moderate resisting power. 
The names “‘iron-clad ” or ‘‘armour-clad ” became obsolete, and 
were deliberately replaced by the less definite term ‘‘ armoured.” 
On this, tactics emerged from the obscurity of the previous few 
years. The French equipped their ships with a secondary armament 
of guns, capable of dealing with the unarmoured or thinly armoured 
parts of an opponent’s ships, Before long we followed suit, putting 
secondary guns into ships not originally intended to carry them, 
or deliberately designing ships meant to have a secondary arma- 
ment. 

The weapon, as has been said, dominates tactics, and, as the gun 
is the principal weapon of fleets, naval tactics have been based on 
what the gun can do. There are other weapons by no means 
without importance. Their importance, however, is limited, 
because they are effective only in special circumstances. The ram 
has been spoken of already. When conditions are favourable to 
its use it is a highly effective weapon. The difficulty is to bring 
about the desired conditions, and this difficulty isso great that the 
conditions must be rare. In 1871 we adopted as a weapon of war 
the Whitehead locomotive torpedo. Here, again, it is not the 
effect of the torpedo, but the possibility of planting it where its 
full effect will be felt, that is likely to be miscalculated. 

It is a remarkable fact that the adoption of the locomotive 
torpedo and the limitation of a ship’s gun armament to a small 
number of the heaviest guns that she could carry occurred almost 
simultaneously. We did not ignore the importance of the 
torpedo; but we did not make any tactical provision for dealing 
with its attacks. We made only arrangements for passive defence, 
by a more minute internal sub-division of a ship’s hull, and after- 
wards by providing obstructions, such as nets. We did, however, 
produce special craft which were to use the new weapon, viz., 
torpedo boats; and we devised a system of tactics for them. This 
discloses a very interesting state of affairs. A new weapon had 
come into existence ; tactical methods of employing it, involving 
the construction of a novel class of vessel, had been devised ; and 
yet tactics were silent as to the means of counteracting its 
employment. Reliance was placed on passive defence arrange- 
ments exclusively. We may attribute this to a new conception of 
the functions of ships of war of the most important class, For 
more than two hundred years the military vaiue of the warship 
had been calculated upon what she was capable of doing to an 
enemy. This was now changed, and her military value was 
assumed to be based upon what she could endure at the hands of 
an opponent. She was formally likened to a fortress. 

The silence of tactics may be ascribed to the then accepted 
belief that warship design and armament should be based on the 
intention of destroying an enemy’s ship by a single blow. The 
destructive blow was to be delivered either by the ram at close 
quarters, or by the torpedo from a moderate distance, or by the 
a, gun at longer ranges. No one stopped to enquire into the 
feasibility of this, or into the relative efficiency of the three 
weapons. Passive defence, by armour or other material expedient, 
was deemed both necessary and sufficient. 

Standing on the defensive was, as it were, in th. air; and the 
prevailing sentiment governed the conception of what a man-of- 
war ought to be. If she could be made so, she was to be impene- 
trable by an enemy’s projectiles. Somebody heard, or dreamt 
that he had heard, the Navy crying to the naval architect: ‘‘ For 
God’s sake keep out the shells!” Armour was again thickened, 
and, being thickened, was again reduced in area; so that shells 
were effectually kept out of a part, a gradually diminishing part, 
of the ship, whilst free ingress to the rest of her above water was 
conceded to them. It was not seen that there was a reasonably 
effectual method of keeping an enemy’s shells from entering any 
part of the ship, armoured or unarmoured, viz., by overwhelming 
him with the fire of your own guns. 

If tactics ceased to attract attention, naval architecture by no 
means stood still. Naval architects were every day showing that 
they could meet every reasonable demand. If the results of their 
efforts had no great tactical importance, that was certainly no 
fault of theirs. A particularly brilliant period in the history of 
naval architecture coincided with a period of marked dulness in 
naval tactics, To what are we to ascribe this paradoxical condi- 
tion? We are justified in ascribing it to the absence of fixed 
principles from the minds of those whose proper sphere was tactics. 
Perhaps, without foreseeing the effects of their procedure, they 
gave up being tacticians in order to deal with details of naval 
architecture. It is not easy to find any other explanation of the 
variety of types of ship produced during the period under notice. 
The variety by itself was sufficient to prove that there was no 
fixity of tactical principle. It also disclosed s:ymptoms of a belief 
that architectural design should regulate tactics and not tactics 
regulate design. Historical monumental proof of this existsin the 
a constructed at the time. 

he French, who have shown greater aptitude than any other 
people for treating naval affairs scientifically, were the first to 











break away from the position above indicated. They understood 
that a battle between fleets would not be a mere matter of per- 
forating or failing to perforate a restricted area of thick armour. 
They had a vivid perception of the great tactical principle that 
concentration of the effect of weapons should be the end aimed at, 
and that concentration of the weapons themselves is merely the 
means. Therefore they armed their ships in accordance with the 
— Other nations had to follow their example. The ships 
aunched or designed for our own et during the last dozen 
years of the nineteenth century and the first two or three years of 
the twentieth supply monumental evidence of the reviving but far 
from dominant influence of tactics. 

Admiral Sir Gerard Noel, who opened the discussion, 
said that for many years prior to the last half-century 
there had been little change in men-of-war. When he 
looked at the picture of Nelson in his cabin at Trafalgar 
he saw the same ship which he himself commanded 
fifty years later. The change since that time reflected 
the enormous advance of naval architecture. In reference 
to tactics the persistence of the older type of vessel for 
so many years allowed tactics to be carefully studied, but 
that was not the case to-day, as it had happened that a 
naval officer had no sooner devised his tactics for a par- 
ticular type of ship than the type became obsolete. 
Hence the difficulty of ascertaining the views of naval 
officers. 

Herr Hiilmann—director of naval construction in Ger- 
many—dealt with the great need of co-operation between 
the naval architect and the naval officer in designing a 
ship. Neither could without the aid of the other formu- 
late the requirements which had to be filled in a battle- 
ship. 

Rear-Admiral W. L. Capps (United States late Chief 
Constructor) agreed as to the difficulty of ascertaining the 
precise views of the men who had to fight the ship. It 
was not that the naval officer lacked ideas, but his 
ideas were not crystallised, and the same officer, some- 
times one of great eminence, had been known to change 
his ideas of tactical conditions even during the building 
of a particular ship. That was the great difficulty with 
which the naval architect had to contend. He could 
fulfil the demands made upon him in respect to larger 
ships. More than six years ago the plans had been got 
out for a very powerful battleship of at least 40,000 tons. 
At that time nothing much beyond 20,000 tons had been 
deemed practical. It was purely a matter of engineering 
development on the naval architectural side to build the very 
big ship, but other matters had to develop at the same time, 
such as docking and repairing facilities. Broadly speak- 
ing, the qualities in a battleship which had to be con- 
sidered were speed, fuel endurance, battery power, 
armament, and stability, and it was not possible to 
accentuate one of these without affecting the whole 
design. He was entirely in sympathy with the view 
that the best possible defence was overwhelming offen- 
sive power. That was the principle upon which the ships 
of 100 yearsago were designed, and upon which ships were 
being designed to-day. Another point in connection with 
the modern battleship was that it should be able to give 
reasonable sanitary conditions to the crew. It was clear 
that if the personnel were subjected to insanitary con- 
ditions that personnel would be made less efficient to 
meet the great stress when it came. 

Rear-Admiral Bacon complained that the author had 
not dealt with the ships of the present day. The only 
object of tactics was to place the guns of the fleet in the 
most effective position in relation to the enemy. To 
effect that a most important factor was the mobility of 
the ship ; that was along with development of gun power. 
The critical date with modern naval architecture was 
about 1903, when these two factors came into great 
prominence. It was along time before the personnel of 
the Navy found out how to fight at long range. The 
Dreadnought was the earliest vessel in which it was 
found possible to combine the factors essential to 
long-range fighting in one ship. The essential points 
in modern tactics appeared to be to mount a number of 
heavy guns in one ship, and to give such an increase of 
speed as would carry with it the opportunity of choosing 
the range. It would be interesting to hear the opinions 
of the representatives of other nations upon the points 
raised. 

Rear-Admiral G. Dyrssen (Swedish Admiralty Board) 
questioned if tactical views had reached a very settled ~ 
stage. He inclined to the opinion that we were still 
experimenting on naval tactics. The fact that the tor- 
pedo manufacturers had succeeded in making a high-speed 
long-range weapon was a factor which could not be over- 
looked. The essential point, however, was the training 
of the personnel. 

Professor Hovgaard did not believe that the increase 
in the size of the battleship had reached its limits. 
Unless this tendency to build larger ships was checked 
by consideration of torpedo and submarine attack it 
seemed quite likely that even larger ships would be con- 
structed. 

Admiral Sir Cyprian Bridge, replying on the discussion, 
referred to the importance laid on the training of the 
personnel, quoted an old officer who had said, “ Give me 
good wooden ships, but put iron men in them.” The im- 
portance of the speed factor had been emphasised, but it 
would seem that it was not possible for any one country 
to claim a superiority in the speed of its battleships for 
nore than a very short period. For that reason he did 
not consider speed the governing factor in modern naval 
tactics. 

The next paper taken was “ Progress of Naval Con- 
struction in Japan,” by Rear-Admiral Motoki Kondo, of 
which the following is an abstract :— ; 

Navy yards.—We have at present in Japan four navy yards, viz.:— 
Yokosuka, Kure, Sasewo, and Maidzuru, besides three smaller repair- 
ing yards at Ominato, Takeshiki, and Bako. The Yokosuka Navy 
Yard is the oldest establishment of this kind in our country. It is 
situated in the Bay of Tokio, not very far from the entrance to the 
bay, and was commenced in 1864 under the superintendence of 
the Tokugawa Regency. The technical staff at the time consisted 
entirely of French naval constructors, with their own foremen and 
leading hands under them, lent by the French Government. At 
first the yard was not intended exclusively for naval work ; in 
fact, it was a sort of general shipbuilding yard. Subsequently 
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this place passed into the possession of the Imperial Government, 
and was worked for some years under the direct superintendence 
of the Ministry of Public Works—since abolished—until, in 1872, 
it was transferred tu the imperial navy, by whom it continues to 
be worked to this day. R 

But to return to the history of the establishment, the first sod 
was turned on September 27th, 1865, and the first foundation 
stone for the buildings was laid in March the next year. The first 
graving dock was formally opened on February 7th, 1870. Prior 
to 1885 all the ships launched in this yard were built of wood, but 
in this year the first composite ship, H.I.M.S. Katsuragi, was 
launched. H.1I.M.S. Atago was the first iron ship built in this 
yard, and was launched in 1887. After this the progress of ship- 

uilding went on steadily, and after building several third-class 
cruisers, besides smaller craft, the first battleship ever built in 
Japan, H.I.M.S. Satsuma, was launched in 1906. At present the 
dockyard has two large are and three smaller ones for 
destroyers and torpedo boats. e largest slip has a gantry fitted 
over the whole length, provided with several cranes ranging up to 
30 tons. The graving docks are four in number, and the largest 
one is capable of taking ships of the largest dimensions now afloat. 

The Kure Navy Yard, the second oldest yard in Japan, is 
situated in the Inland Sea, near Hiroshima. It was commenced 
in 1889, but it was not until just before the Chinese war that the 
place became of any very great importance. It has since been 
gradually developed, and at the present time it rivals Yokosuka 
Navy Yard in the extent of site, as well as in the amount and the 
quality of work turned out. There are two large building slips— 
one of them fitted with a gantry throughout the length of the slip 
—besides smaller ones for destroyers and torpedo boats. There 
are two graving docks now in use, and two more of larger size are 
under construction. Seven warships and fifteen destroyers and 
torpedo boats were built here during the last sixteen years, and to 
this dockyard belongs the honour of having turned out the first 
armoured vessel built in our country. It also holds the record for 
the quickest construction, having launched H.I.M.S. Ibuki in 
exactly six months after laying down the keel. The engineering 
department here is on a similar scale to that in the Yokosuka 
Navy Yard, and the work turned out is fully equal in amount and 
quality to that of the latter place. The ordnance department in 
this yard has the capacity for manufacturing guns and mountings 
ap to the largest size, and almost the whole armament of all the 
warships built in Japan of late years has been made here. There 
are steel works and armour plate works also belonging to this yard. 

The Sasewo Navy Yard is in the Island of > hy not very far 
from Nagasaki, and was started in 1890, but very little progress 
was made until just before the Chinese war. This yard is primarily 
intended for repair work. There are five large docks, of which 
three are under construction, and one small dry dock for minor 
craft. Besides the necessary appliances for all kinds of repair 
work, the dockyard has facilities for new construction, and has 
already built one second-class cruiser and several destroyers and 
torpedo boats, fully equipped and engined. At present, one 
second-class cruiser, Chikuma, of about tons, is approaching 
completion in this yard, being launched last April. 

The Maidzuru Navy Yard is the most recent of our navy yards, 
having been formally opened in 1901. This is the only yard we 
have at present in the Sea of Japan, and it is within easy reach of 
Osaka and other important towns by railway. This yard is also 
well equipped with appliances for repair work, as well as for new 
construction. So far only six destroyers have been built here, but 
the place is fully equal to heavier work if required. There are 
two large (one building) and two small graving docks. 

There are also three small navy yards in the auxiliary naval 
stations at Ominato, in the north-east coast, at Takeshiki, in the 
island of Tsushima, and in Bako, in one of the islands of Pesca- 
dores. These yards are only intended for minor repair work, 
mostly for destroyers and other small craft, and the number of 
workmen employed is very small. There is a small floating dock 
for lifting ships up to about 1500 tons in each of the two first- 
mentioned yards, and there is a small dock in course of construc- 
tion at Bako. 

Ship construction.—The first warship on the European model ever 
built in Japan was a small screw schooner called Chiyodo Gata. 
She was built under the jurisdiction of the Tokugawa Regency at 
Ishikawajima, at the site now owned by Ishikawajima Shipbuilding 
Company, situated on a delta in the mouth of the river Sumida. 
Her keel was laid on May 7th, 1861, she was launched on July 2nd 
the following year, and was completed in May, 1863. After this 
boat was built no important naval construction was attempted for 
a considerable period, all the ships being acquired from abroad, 
and it was not until the Yokosuka Navy Yard was in full swing in 
naval hands that attention was again drawn to this important 
branch of industry. 

H.1.M.S. Seiki was the first warship built at Yokosuka Dock- 
= and may be considered as the pioneer of all the warships 

uilt in our country. She was laid down on June 20th, 1873, 
launched on May 5th, 1875, and completed in June, 1876. She 
was built of wood, and the timbers used in the construction of her 
hull were obtained from the mountains in ldzu. She was designed 
by Monsieur Verny, the head of the French naval architects in the 
yard, and was built and engined by the French naval architects 
and engineers. 

The first composite ship built was H.I.M.S. Katsuragi. She 
was built at Yokosuka, and launched in 1885. She is a sloop-of- 
war of 1400 tons displacement, and is still doing service as a 
surveying vessel. During the construction of this vessel two 
foremen were lent by the British Government to initiate the 
Japanese workmen into the mysteries of manipulation of iron 
plates and bars. 

The first iron ship, H.I.M.S. Atago, was also built at Yokosuka, 
and was launched in 1887. She was a gunboat of 612 tons dis- 

»lacement and 10 knots speed. She was lost during the late war, 

ing run on rocks in a heavy fog. After this period practically 
all the ships built for the navy were of steel, ranging from gunboats 
to second-class cruisers in type and from 1250 tons to 4160 tons in 
displacement. Until the laying down of H.I.M.S. Tsukuba in the 
Kure Navy Yard in 1904, which marked the new epoch in our 
naval construction, no ship of larger size than an unarmoured 
cruiser of a little over 4000 tons had hitherto been built, while this 
ship is an armoured cruiser of 13,750 tons. 

The first battleship built in Japan was H.I.M.S. Satsuma, laid 
down in 1904 at Yokosuka, and she was the heaviest warship in 
the world at the time of her launch. She is now practically 
complete, having passed through her steam and gunnery trials 
successfully. 

At the Kure Navy Yard H.1.M.S. Aki was commenced in the 
same year. She is practically a sister ship to the Satsuma, but is 
a little larger and slightly more heavily armed. She will be 
finished in the course of the year. A few particulars of H.I.M.S. 
Aki and H.I.M.S. Kurama, an armoured cruiser built in Yokosuka, 
are appended in the table below. 

Two battleships, the Kawachi and Settsu, of over 20,000 tons are 
under construction, the former at Yokosuka and the latter at 
Kure. They were launched last October and March respectively. 
A large armoured cruiser of 27,500 tons has also just been com- 
menced at Yokosuka. 

Naval construction in private yards.—at present we have two 
large private shipbuilding yards in Japan capable of turning out 
the heaviest warships complete with their macbinery. These are 
the Mitsubishi Dockyard, Nagasaki, and the Kawasaki Shipbuild- 
ing Company, Kobe. In the former H.I.M.S. Mogami was built, 
complete with her turbine machinery, and they are at present 
building a second-class cruiser and a Jarge destroyer for the navy. 
In the latter place the despatch boat Yodo and several destroyers 
and torpedo boats were built, and they are building a second-class 
cruiser, a sister vesse] to the one building at Nagasaki. Orders 
have just been placed with each of these firms for the construction 
of a large armoured cruiser, similar to the one building at 


capable of constructing destroyers and smaller craft with the 
engines and boilers complete. Among these the Osaka Shipbuild- 
ing and Engineering Company, Osaka, and the Uraga Shipbuilding 
Company each built two destroyers for the navy, and the H I.M'S. 
Chokai, the sister ship to the Atago already mentioned, was built 
at Ishikawajima. 

I might mention in passing that our working hours are some- 
what longer than those in British yards, being on the average 
about 94 hours per day. The scale of pay is still very low, the 
average rate, including labourers, aed day being rather under 
ls. 6d. per day or 9s. per week, but it is rising by leaps and 
bounds, it has more than doubled in the last ten years. The 
premium system is adopted to a limited extent for some work, 
and so far as it seems to work without any obstacles. 

Armour-plate manufacture.—The plant for the manufacture of 
armour-plates was first started in 1902 in Kure Navy Yard. After 
a certain period of time spent in experiments, &c., we are now 
able to produce armour-plates of reliable quality and the output is 
fully — to all our requirements for some time tocome. I am 
not able to give a description of the process employed, as it is 
outside my profession; but I understand it is a special process 
invented by our own engineers, and, according to the results of 
the firing trials and physical and chemical tests conducted from 
time to time, the quality is fully up to the best armour-plate of 
the day. 

I ied to say that, only three years after the works were 
started, plates of sutticiently reliable quality were turned out to 
justify their adoption on H.I.M.S. Tsukuba. In this respect the 
expectations of the most optimistic were surpassed. 


Aki. Kurama. 
Type .. First-class battleship .. First-class armoured 
cruiser 

Where built Kure Navy Yard .. Yokosuka Navy Yard 
mepeme samme. <. SOO ci. 25) ce: a0 1907 
Length between per- 

pendiculars .. | eee 450ft. 
Breadth extreme 83ft. Gin. .. 75ft. Gin. 
Depth .. .. 44ft. Gin. .. 42ft. 3in. 
Draught .. .. .. 27%. Gn. .. 26ft. 
Displacement in tons 19,800.. 14,600 
Horse-power 4,000 22,500 


Triple-expansion 
vertical engines 


2. 
a lie NR Sails 5 
Type of machinery.. Curtis turbines 


Speed .. "Se eee 214 
Four l2in. guns... Four 12in. guns 
oe l0in. guns .. Eight sin. guns 
Eight 6in. guns... Fourteen 4.7in. guns 
7 9. y 2. 5 2 
Peer 4 Eight 12-pdr. guns Bote ny three 
Four Maxim guns... .. Four Maxim guns 
[Five lsin. torpedo tubes Three 1sin. torpedo 
tubes 
j in. belt Tin. belt 
Protection.. -. 4 im, @eok .. .. ldin. deck 
\9in. barbette 7in. barbette 


Mr. Purvis referred to the development of private ship- 
yards in Japan, which were capable of building battle- 
ships. The employment of such yards for naval purposes 
had latterly been much extended in Japan, and the 
existence of the yards at Nagasaki and Kobe was an 
important asset. 

The last paper presented on Wednesday at the meeting 
of this section was “ Result of Experimental Tank Tests 
in Models of Submarines,” by Mr. Mason S. Chace, with 
which we will deal in a later issue. 

Mr. M. F. Hay inthe discussion said that up to two or three 
years ago all submarines were built on two systems, which 
might be broadly defined as the single-hull and the double- 
hulisystems, the former of the spindle type, while the double- 
hull system was exemplified by the Krupp and other types. 
Both these types had disadvantages, the spindle form 
when on the surface, and the double form when sub- 
merged, and a compromise design would, it had been 
believed, give better results. He had carried out many 
experiments with models, and the figures obtained, which 
he would communicate to the Institution, showed that the 
proposed form of submarine could be built to give better 
results than the best of the existing types gave on the 
surface, and which at the same time would give a per- 
formance equal to that of the best of the existing types in 
the submerged condition. 

At the sectional meeting, held at the Institution of 
Mechanical Engineers, papers were submitted by Pro- 
fessor A. C. E. Rateau on “ Rational Application of 
Turbines to the Propulsion of Warships ;” by Sir Charles 
Parsons on “The Marine Steam Turbine from 1894 to 
1910; and by Engineer Vice-Admiral Sir Henry J. 
Oram on “Fifty Years Changes in British Warship 
Machinery.” (The papers and the discussion on them 
will be dealt with in a future issue.) 

A number of the foreign delegates and members were 
afterwards entertained at luncheon at Lloyd’s Register of 
Shipping, Fenchurch-street, E.C. 

Mr. Thomas L. Devitt, the Chairman, in proposing the 
toast of the “ Institution,” said that for over fifty years it 
had been in existence, during which period changes of the 
most revolutionary character had taken place in ship 
design and construction. How well the Naval Architects 
had carried out their part in this development was evidenced 
by the performances of the modern fieets of battleships, 
cruisers, and torpedo craft which sailed under the flags of 
all the great nations, and by the great merchant fleets of 
to-day. Few would have imagined fifty years ago that ves- 
sels of 45,000 tons would be built. When the Great Eastern, 
of some 19,000 tons, was built by Mr. Scott Russell, she was 
considered a useless construction, and, commercially, she 
was not a success, but naval architects and shipbuildevs 
must have learnt much from that experiment. The Great 
Eastern was before her time, as the marine engines were 
not in that day equal to the work which such a large 
vessel needed to propel her economically and at a high 
speed. Now the engineers had quite caught up the ship- 
builders,and the combination of their efforts was evidenced 
by the magnificent results which had now been attained. 
The Institution when it was established found the science 
of naval architecture but little understood by many of 
those who were called upon daily to apply its principles 
in the construction of ships. Year by year the Institu- 
tion had contributed papers and discussions dealing with 
the problems which beset the designers of ships and 
machinery, bringing to bear upon the consideration of 
these matters the highest theoretical knowledge and the 
widest practical experience, with the result that the 
science of naval architecture now approached as nearly 
as practicable to an exact science. 

The President briefly acknowledged the toast. 
Replying to the toast of “Lloyds Register,” Mr. 































































































was now represented upon that body. The total tonnage 
of ships now under construction in the United Kingdom, 
1,476,394 tons, was the largest on record. This total 
was nearly double that building in June, 1909. The 
tonnage actually under construction at the present time 
at home and abroad to class with Lloyd’s Register was 
1,237,600 tons, and that was the highest figure on record 
with the exception of that for the period March, 1901, to 
March, 1902. Of the sea-going steamers under con- 
struction abroad no less than 57} per cent. were to 
be classed with Lloyds. At the present time there 
were classed with Lloyd’s Register 10,400 vessels of 
over 21,000,000 tons; out of this number 1347 were 
over 4000 tons each. During the ten years 1901-1910 
nearly 12,000,000 tons of new vessels had been classed 
with Lloyd’s Register. 
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ON Wednesday, June 28th, the Association met at the 
Portsmouth Municipal College. The following two papers 
were read and discussed together :—‘‘ Internal Combustion 
Engines Working on the Diesel Principle,’’ by Mr. H. L. 
Howard, chief electrical engineer to the Barking District 
Council, and ‘‘ Internal Combustion Engines for Power 
Stations: Gas Engines and Producer Plants,’’ by Mr. R. M. 
Carr, chief electrical engineer to the Leek District Council. 

Mr. Howard expressed the opinion that although very fine 
figures were being put forward for both steam and gas plants 
for electricity works, these could be greatly improved upon by 
the adoption of Diesel plant. It should be remembered that 
the fuel cost accounts for a very large percentage of the 
works’ costs, and alsothatit has the only item that was capable 
of being materially reduced. In the early days of the engine, 
Diesel certainly created a good deal of prejudice against it by 
speaking of his plan of compressing the air to incandescence. 
This naturally made engineers think of cylinder walls and 
covers and pistons approaching softening temperatures, and 
of badly warped valves and seats. However, no such 
temperatures really appeared; the temperature reached at 
the end of compression was lower than that developed later 
towards the end of the period of combustion, and this latter 
was only what occurred inevitably in explosion oil and gas 
engines worked under similar conditions. The temperature 
after purely adiabatic compression would, according to 
theoretic calculation, be about 1000 deg. Fah., but as the 
cylinder lining was well water-jacketed, and therefore con- 
siderable cooling took place during this compression, the 
actual temperature must be a good deal below this level. 
One effect of water jacketing was to keep the first part of the 
compression curve low down, and to make it rise more 
sharply in its later portion, thus flattening the diagram and 
raising the mean effective pressure. The standard engine of 
to-day was, he explained, a single-acting four-cycle engine— 
that is, every fourth stroke was a working stroke. A depar- 
ture from the standard engine had been put upon the market 
by the Nederlandisch Fabrik, of Amsterdam. This engine 
was fitted with a crosshead and guide, and had a compara- 
tively short piston. It was also provided with a distance 
piece between the cylinder and the crank chamber. The 
makers claimed several points in its favour, and, in the 
author’s opinion, for high-power vertical engines it was the 
line that would eventually be followed. 

The oil fuel most generally used was, he continued, the 
residue from crude petroleum. This oil ran about 240 gallons 
to the ton, and was generally either Texas or Roumanian 
oil. As regards price, the author said that he had recently 
fixed up a contract on behalf of his council for a supply up 
to January Ist, 1913, at 37s. 6d. per ton delivered into tanks 
at the Electricity ‘Vorks, Barking. Another factor in the 
fuel oil question was the possibility of using the by-products 
from the gas works, viz., gas oil tar and gas tar oil. The 
former was the by-product from carburetted water-gas plants, 
where gas oil was used to enrich the gas for illuminating 
purposes. It has a calorific value of about 16,500 B.Th.U. 
per lb., and was being extensively used on the Continent. 
The latter was the by-product from the distillation of gas 
tar. The author recently made a careful inspection of some 
plants using gas oil tar, including a large double-acting 
tandem four-cycle engine and a twin-cylinder horizontal two- 
cycle engine, the sets working with a 10 per cent. addition of 
crude petroleum, and he was, he said, perfectly satisfied as 
to the practicability of using such fuel—so much so, that a 
600 brake horse-power engine was now being built to his 
specification by the Diesel Engine Company, Limited, to run 
on either petroleum residue or gas oil tar, and would be in 
commission this autumn. 

The paper discussed at some length the feeling amongst 
engineers that, although the Diesel engine could compete with 
other forms of prime mover for small outputs, it was quite 
out of the question when large power stations were under 
consideration. The author endeavoured to show that this 
was an entirely erroneous idea by the following comparison : 
—The Brighton works was taken as an example of a large 
steam-driven station, and one of equal output for both Diesel 
and gas plant respectively was compared with it, the output 
in each case being 10,800,000 units generated, 9,000,000 
units sold, with a load factor of 21.8 per cent. and a 
maximum load on generators of 5900 kilowatts. The present 
capacity of the Brighton works, it was stated, was 
10,200 kilowatts, and the total costs per unit sold were 
1.124d. To obtain approximately the same capacity with 
Diesel plant it would be necessary to install seven sets, each 
of 1450 kilowatts capacity, making a total of 10,150 kilo- 
watts. The area occupied would be 17,699 square feet, 
against 31,000 square feet in the Brighton steam station ; 
the capital cost, £146,000, as compared with £199,162; the 
cost per kilowatt installed, £14.38, against £19.52; and the 
floor space per kilowatt installed, 1.6 square feet, as com- 
pared with 3.04. The total costs, including capital charges, 
were estimated at 0.573d. per unit, compared with 
Brighton’s 1.124d. for the same output. With a gas plant 
for the same output, Mr. Howard put the capital expenditure 
at £17.68 per kilowatt installed, the floor space occupied per 
kilowatt at 5.2 ,square feet, and the total costs per unit 
generated 0.604d. 
The author further advocated the installation of Diesel 
engine sub-stations. There was, he said, in London a 100 
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brake horse-power set in the basement of one of the largest 
drapery establishments in Oxford-street, also a 1100 brake 
horse-power sub-station in the City at Cannon-street, and a 
still larger one at Charing Cross. There was also another 
large sub-station in course of erection in Lambeth. It was 
difficult, he explained, to make comparison between sub- 
stations on account of varying conditions, but in a large city 
with 1000-kilowatt sub-stations, the capital cost of a complete 
sub-station would be about £20 per kilowatt installed, includ- 
ing buildings, &c. 

Mr. Carr, in his paper on gas engines, dealt only with 
stations of comparatively small capacity. He gave curves of 
capital expenditure showing that for very small stations gas 
costs much Jess than steam, but for anything above 1000 kilo- 
watts the equipment of a steam station costs slightly less 
than gas. Up to 8000 or 10,000 kilowatts the difference 
became rather more marked in favour of steam. The Leek 
gas-driven power station, which had a capacity of 420 kilo- 
watts, cost £39 per kilowatt installed, including land and 
buildings. The plant was of the ‘‘ Wilson’’ pressure type, 
manufactured by the Horsehay Company, Limited, and con- 
sisted of two producers, each nominally of 300 brake horse- 
power capacity, but capable of 25 per cent. overload without 
being forced to the point of inefficiency. The generating 
plant consisted of two horizontal Otto cycle, single-cylinder 
gas engines, each of 100 brake horse-power, one four-sylinder 
vertical engine of 200 brake horse-power, and one Koérting 
two-cycle engine of 275 brake horse-power. Each engine is 
coupled direct to a direct-current generator. Thestation was 
further equipped with a 400 ampére-hour battery, and the 
usual balancer, boosters, and other accessories. It was, he 
went on, usually acknowledged that the fuel costs of a gas- 
driven plant, were considerably below those of a steam plant 
of similar capacity, but the other items, making up the total 
costs, had a considerable bearing upon the question when 
making the comparison. Particularly was this the case in 
repairs and maintenance of engines, which, in his opinion, 
would be somewhat greater after a few years of running for 
gas engines than for steam. On the other hand, the repairs 
to a well-designed producer plant should not be anything like 
so great as those of boilers, as there was really very little to 
get out of order. 

Figures for gas and steam stations with a capacity not 
exceeding 600 kilowatts gave an average of 1.63d. per unit 
sold for the latter as total costs, against 1.3d. for gas 
stations. Regarding the general running of producer plants, 
a great number of failures were attributable to lack of 
knowledge and experience on the part of the attendants. 
The secret of success in producer gas plants, particularly in 
bituminous plants, was systematic cleaning. 

When installing suction producers a separate plant should, 
he continued, be provided for each engine, but with a 
pressure plant the producers could be connected in parallel 
through an omnibus main in the same way that boilers and 
steam engines were connected, and the various engines could 
be started up or shut down as required without affecting the 
producer plant, and this was really the only way successfully 
to cope with the varying load of a central station. The 
disposal of the effluent from the washer of a producer plant 
often presented a difficulty, especially in inland towns. The 
sanitary authority often objected to its going into the sewer 
in the state in which it left the washer, and the County 
Councils naturally objected to the pollution of rivers and 
streams. When the water was turned into a sewer care 
should be taken that it was not hot, otherwise vapours might 
arise from it and pass the gratings in the streets, which was 
very objectionable. Plants working upon the principle of 
cooling the gas before washing it had an advantage in this 
respect, as not only were there no vapours likely to arise, 
but the quantity of water could be considerably reduced. 
The author had recently met with opposition from the London 
County Council to the effluent finding its way into a stream, 
but was getting over the difficulty by, instead of allowing the 
water to run away in a continuous stream, circulating it by 
means of a pump and tanks and treating it with lime. This 
treatment had the effect of throwing down the sulphur com- 
pounds in the form of mud, and only a very small quantity 
of the treated liquor would be allowed to flow into the drain 
from time to time. This, it was expected, would quite get 
over the difficulty, and also effect a saving in water. The 
author deprecated the silencing of the exhaust by means of 
water in the exhaust pipes. The sulphuric acid formed by 
the mixing of the water with the sulphur in the gas caused, 
he explained, rapid deterioration of the exhaust pipes, neces- 
sitating their complete renewal after a few years. 

A matter in which manufacturers were open to criticism 
was the rating of engines. Owing to the keen competition 
and the expense of manufacture, the temptation was slightly 
to over-rate them, and to engineers accustomed to the elas- 
ticity of steam engines regarding overload this often led to 
disappointment and dissatisfaction, especially after the 
engine had been running for some time, and when, owing 
to wear, the compression had dropped slightly. A gas 
engine could not be overloaded, and it was as well, when 
deciding the size of engine to put down, to specify a plant 
rather larger than what was really required. The attempt to 
overload a gas engine caused overheating and pre-ignition, 
and the heavy strain put upon the engine in consequence 
caused rapid deterioration and costly repairs, to say nothing 
of the erratic running and consequential upsetting of the 
load while these pre-ignitions continued. 

The discussion mainly turned upon the Diesel engine 
paper. Mr. Charles Day, of Mirrlees, Bickerton, and Day, 
mentioned numerous cases where savings of over 40 per cent. 
in fuel costs were made compared with steam, and 60 per 
cent. compared with gas, whilst in addition there were 
savings in wages, maintenance, water, &c. In some of the 
early Diesel engines the consumption of lubricating oil had 
been rather heavy, but this was now only about the same as 
with good steam plant. He admitted that the capital cost 
was high, but it was not due, so far as his firm was con- 
cerned, to the payment of high royalties or the making of 
excessive profits. He drew attention to the fact that as the 
size of Diesel engines increased, unlike steam turbines, every 
class of cost increased, and central station engineers had to 
put on one side all their previous ideas concerning steam 
plant when considering Diesel engines. 

Mr. H. L. Boot spoke of his experiences at Chichester, 
where he had installed Diesel engines, relying upon them 
without a battery. He warned central station engineers to 
be careful to consider their conditions before adopting this 
type of engine, as there was a danger in the near future of 
their being installed in many stations where they would be 
quite unsuitable, Whilst the fuel costs were excellent, the 





costs of repairs and maintenance were likely to be very 
high, and it behoved them to see that the plant was well 
maintained from the very beginning. It was a mistake to 
suppose that these engines could be left in charge of un- 
skilled men, although later in the discussion Mr. H. Dixon, 
of the Leatherhead Electricity Supply Company, who has 
two of the earliest Diesel engines made, gave his experience 
to the contrary, and Mr. Leonard Andrews, of the Key 
Engineering Company, spoke of a case abroad where the 
engines were left without any attendance at all for long 
periods. Mr. Boot’s point was that to do this involved 
disaster in the long run. 

At the present time the single-acting four-cycle engine is 
the standard, but Mr. J. Mulholland, of the Maschinenfabrik 
Augsberg-Niirnberg, expressed the opinion that in the future, 
especially for the larger engines of 1000 horse-power and 
upwards, the double-acting four-cycle or two-cycle type 
would take its place. Messrs. Willans and Robinson’s repre- 
sentative said that his firm had made such an engine of a 
small size—only 50 horse-power—and was getting experi- 
ence with it in order to see whether the size could beincreased 
with advantage. Mr. Wilkinson, of Harrogate, gave some 
startling figures of repairs which he had found necessary 
with some early Diesel engines, but these were given rather 
as information than as a suggestion that they applied to the 
modern engines. 

The supply of oil is troubling users of these engines a good 
deal apparently. Whilst Mr. Howard, at Barking, has been 
able to fix up a contract for two years at 37s. 6d. a ton, 
Mr. Dixon, at Leatherhead, has to pay 48s. 6d.; but, in 
addition to the necessarily fluctuating price according to the 
locality of the works, other speakers indicated doubts as to 
stability of the available supplies. As a maker of the engines, 
Mr. Charles Day quoted Sir Marcus Samuel’s opinion that 
the available sources of supply far exceeded the present 
demands ; but against that both Mr. Boot and Mr. Andrews 
mentioned the difficulty of getting contracts for oil for three 
or four years. The former mentioned the case of the Mexico 
National Railways, which had converted all locomotives 
for oil-burning, but had been compelled to reinstate ordinary 
fire-boxes, owing to the uncertainty of the supply of oil. 
Mr. Andrews said the same difficulty was being experienced 
in the Colonies. 

At the end of the discussion, Mr. Blackman, the Sunder- 
land electrical engineer, and Mr. Fedden, the Sheffield elec- 
trical engineer, spoke as advocates of steam as against Diesel 
engines for large stations ; the former claimed to be actually 
beating the estimated works costs given in the paper for the 
large Diesel engine by £4500 a year. At the same time, he 
regarded the small overload capacity of the Diesel engine as 
a disadvantage. Mr. Fedden gave some figures of the 
Neepsend furbine station showing that here again he was 
working more-economically than the estimated figures given 
in the paper. 

So far as the gas engine side of the question was concerned, 
the chief criticism came from Mr. L. Andrews, of the Key 
Engineering Company, whose main point was that whereas 
Mr. Howard had taken figures put forward before the Insti- 
tution of Electrical Engineers by himself and Mr. Porter for 
the cost of gas engine plant, and had debited the cost with 
the cost of the ammonia recovery plant, the revenue from 
the sale of this by-product had not been credited. This 
would knock £5400 off the works costs given by Mr. Howard, 
in addition to a saving in fuel costs over the latter’s estimate 
of £1800. Making these adjustments, Mr. Andrews claimed 
to be able to generate 11,000,000 units for £1000 less than 
the Diesel figures for the large station, and this he regarded 
as a fair estimate. 

Mr. Carr’s paper received very little attention, Mr. J. E. 
Edgcombe, borough electrical engineer at  Kingston-on- 
Thames, suggesting that if Mr. Carr went in for extensions 
he would install Diesel engines and not gas engines. 

On Thursday, June 29th, at Brighton, two open discussions 
took place, there being no papers. Mr. C. E. C. Shawfield, 
electrical engineer at Wolverhampton, opened the first dis- 
cussion, which dealt with the question of coal purchase for 
central stations. One point agreed upon by all speakers was 
that it did not pay large users of coal to go beyond their own 
immediate district, and that it was better thoroughly to 
investigate the sources of supply near at hand, and make the 
necessary boiler arrangements in order to burn the best that 
could be got locally. The cost of carriage was the deter- 
mining factor here. Mr. Shawfield gave some experience 
with washed and unwashed fuel, preferring the former at a 
higher price, but Mr. Chattock, of Birmingham, and Mr. 
Newington, of Edinburgh, disagreed with him on this point, 


although he had proved that the ash contents was reduced’ 


from 28 per cent. to 11 per cent., with an increase in the 
moisture of from 5 per cent. to 13 percent. The net result 
in the case of Mr. Shawfield was a considerable increase in 
the calorific value. 

Considerable discussion took place upon the advantages of 
purchasing fuel through agents or direct from collieries. 
Opinion was generally in favour of the former owing to the 
greater elasticity which it afforded in the case of strikes. 
On the other hand, Mr. Shawfield had, he said, hopes of 
introducing the purchase of fuel universally on the basis of 
heat units, in which case it would seem that the agent must 
be eliminated, unless the colliery owner would take the risk ; 
at present he would not. The London County Council and 
the Underground Electric Railways Company of London at 
present purchased on this basis, but the general body of 
agents would not work on these lines; whilst the coalowners 
on the London Coal Exchange had refused to discuss the 
subject. It was commonly agreed that the heat units system 
was the best solution of the coal purchase problem, and the 
small power station engineers expressed their intention of 
leaving it to the larger ones to educate the coalowners. 

The testing of fuel brought out some divergences of opinion. 
At Wolverhampton, where only one colliery is dealt with, a 
joint testing station, the property of the seller and the buyer, 
is to be erected, but it was pointed out by more than one 
speaker that by the time the elaborate laboratory tests had 
been made the coal had been half burned. In this connection 
it might be mentioned that the Underground Electric Rail- 
ways Company of London had a test of calorific value which 
took twenty minutes and cost 14d., whilst the London 
County Council specified numerous tests by their chemist in 
the laboratory, which could not be carried out until the coal 
had been unloaded. Dissatisfaction was expressed with 
calorimeter tests on account of the small samples tested, 
and Mr. Newington, of Edinburgh, suggested the installation 
of a special boiler, in order that numerous fuels might be 
tested under precisely the same conditions. 





Mr. Shawfield thought that the effect of the Eight Hours 
Act was that the coal was less carefully sorted than formerly. 
It seemed to be the practice now for all central stations of 
any size to set up elaborate testing stations for the testing of 
the fuel, in order to facilitate the purchase later on and to 
accumulate data generally ; for instance, the Wolverhampton 
and Birmingham engineers had data relating to many 
hundred varieties, but this, of course, did not touch the ques- 
tion of the testing of the loads delivered, and upon which some 
uncertainty existed at present as to what was the best course 
to pursue. 

The second discussion, on ‘‘ Shop-frontand Street Lighting,’’ 
was opened by Mr. A. H. Seabrook, chief electrical engineer 
to the Marylebone Council, and Mr. Haydn Harrison, the 
former confining himself to the first portion of the subject. 
Mr. Seabrook is possessed of a very fighting spirit where the 
gas companies are concerned, and all his remarks were devoted 
to ousting gas. At West Ham he has devised a system of hiring 
out arc lamps for shop-front lighting at an inclusive rental, 
taking all maintenance and worry off the shoulders of the 
tradesmen. The gas people came along and did the same, and 
also cut prices. Now, although ina richer district than West 
Ham, Mr. Seabrook was preparing for a similar competition. 
The policy of the gas companies in carrying a high-pressure 
main down a shopping thoroughfare and running pipes up the 
front of shops, and thus supplying the shop front lamps had 
met with very satisfactory results, and it afforded a peg for yet 
another appeal to the Council of the Association to promote a 
Bill conferring wiring powers upon all municipalities. With 
the exception of a few places, this sort of thing could not be 
done by municipal electric supply undertakings, and this 
largely accounted for the considerable number of high-power 
gas lamps to be seen in many districts outside shops. 

The attitude of the Local Government Board in either 
refusing loans for street lighting or granting extremely short 
terms for the repayment, came in for criticism as another 
factor preventing the proper commercial expansion of munici- 
pal electric supply undertakings in competition with gas, and 
here again the Council was urged to take some action. 

Mr. Haydn Harrison incurred Mr. Seabrook’s mild anger 
in suggesting that there should be co-operation between the 
gas and electric lighting interests in order to maintain prices. 
Mr. Seabrook characteristically observed that he would have 
nothing to do with such -‘‘sloppy imbecile amiability ’’ 
towards the gas companies, which were out to get all they 
could ; they must be kept at arms length. 

At the annual general meeting on Friday, June 30th, Mr. 
George Wilkinson, chief electrical engineer to the Harrogate 
Corporation, was elected president for the ensuing year. 








A GREAT SUBAQUEOUS TUNNEL. 


IN a few months an interesting engineering feat will have 
been accomplished in Hamburg. This is the construction 
of a gigantic tunnel beneath the river Elbe which has cost 
nearly eleven million marks, and has now been in progress 
for nearly five years. The tunnel, which comprises two 
tubes 6.06 m. in diameter and 450 m. long, is 6 m. beneath 
the bed of the river, which in the middle is 10 m. deep where 
the tunnel crosses. The tunnel ends at the one bank in the 
suburb of St. Pauli and at the other in Steinwarder, another 
suburb of Hamburg. The buildings on both sides of the 
river forming the entrances to the tunnel, with their mighty 
copper-coated domes and ornamented with reliefs and pillars, 
will constitute noteworthy sights of the town. At each 
entrance there are six elevators for pedestrians and vehicles, 
which operate almost without attendants, the starting, 
speeding up, slowing down, and stopping all being effected 
automatically. The power-house for the elevators is also 
situated in the entrance buildings. The excavations for this 
tunnel were carried out with the aid of compressed air and 
required considerable engineering skill. The route between 
the points connected by this tunnel will be diminished by 
4.2 kiloms. 
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Roya INsTITUTE OF PUBLIC HEALTH CONGRESS AT DUBLIN.— 
On the 15th August next the Royal Institute of Public Health will 
hold its annual congress in Dublin for the third time. The first 
congress was held in that city in the year 1892, and since that 
time the Institute has held its meetings in many cities of the 
Empire. The scene of the congress will be within the walls of 
Trinity College, the University Board having placed the halls at the 
disposal of the organisers of the congress. The congress will be 


under the presidency of the Countess of Aberdeen. 
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LAUNCH OF CRUISER-BATTLESHIP NEW 

ZEALAND. 
THE Dreadnought cruiser New Zealand, the first Dread- 
nought ever built for any of the British Overseas Dominions, 
and the first warship of any kind to be presented by any of 
these Dominions to the Imperial Navy, was launched on 
Saturday, lst inst , by the Fairfield Shipbuilding and Engi- 
neering Company, Govan. The event took place in the 
presence of a large and distinguished company, including Sir 
Joseph Ward (Prime Minister of the Dominion), and Lady 
Ward (who released and named the vessel), the Right Hon. 
Lord Plunkett (recently Governor of New Zealand), and 
many of the visitors from the Dominion who are at present 
in this country in connection with the Coronation cere- 
monies. 

The New Zealand, which is the gift of the Government of 
that Dominion to the Imperial Navy, is an armoured cruiser 
of the largest and most modern class, and a sister ship to the 
Australia, now being built at Clydebank for the Australian 
Government, both vessels being of similar design and arma- 
ment to British cruiser-battleships of the type of the In- 
defatigable. 

The New Zealand, which was designed by Sir Philip 
Watts, is 590ft. in length overall, 80ft. beam, and will dis- 
place about 19,000 tons at the normal draught of 26ft. 6in. 
She is to be propelled by turbine machinery of the Parsons 
type driving four shafts and propellers; and her speed on 
trial is expected to be 27 knots. The New Zealand and the 
Australia are to be more powerful and faster than ships of 
the Invincible type, but uot so powerful or fast as those of 
the Lion type. The latter have a speed of almost 30 knots, 
and their armament includes eight 13.5in. 50-calibre guns in 
four turrets on the middle line, while the Indefatigable class 
of vessels have eight 12in. 50-calibre guns in four turrets, 
only two of which are on the middle line. The inner turrets 
are placed diagonally on the wings so that the guns in them 
may be fired across the deck on the beam opposite to that «n 
which they sit. The hull is for the most part protected 
about the water-line by 6in. armour plating which tapers in 
thickness to 4in. forward and 2in. aft. Along the upper 
works the armour is 3in. thick. The four turrets or barbettes 
are built up of 7in. armour, and as already explained all the 
eight guns mounted upon them may fire on either broadside. 
The armament also includes sixteen 4in. guns and two sub- 
marine torpedo tubes. 

The dimensions and leading particulars of the new cruiser 
battleship may here be given in tabular form alongside of 
those of the Indomitable, also built at Fairfield. The figures 
illustrate the advance from the Invincible to the Indefatigable 
class :— 


New Zealand, Indomitable. 
Length as as 530ft. 
Beam .. SOft. 78. 5ft. 
Draught - Sess. <» 26ft. 
Displacement .. 50 tons.. 17,250 tons 
Horse-power .. 43,000 tons. . 41,000 tons 
Designed speed 25knots .. . 25 knots 
Main engines .. / .. Parsons turbines Parsons turbines 
12in. guns... = eee 
Broadside fire . . 8 guns.. 8 guns 
Ahead fire. . 6 guns.. 6 guns 
Astern fire 6 guns.. 6 guns 
LS a ee 16. a 16 
Thickest side amour .. 7in. 7in. 
Complement .. .. . 900 750 


The carrying capacity for fuel is the same in both classes 
of ships, viz , 3000 tons of coal. 
powers given in the above table are estimated figures; and, 
seeing the Indomitable on trial achieved 27.36 knots with | 
43,700 horse-power—although estimated to have only a speed | 
of 25 knots and a horse-power of 41,000—the New Zealand | 
on trial may make a corresponding increase on her estimated ' 


The speeds and the horse- | 


| body to see that the work carried out at the tank is in its 





25 knots and 43,000 horse-power. This was so not only in | 
the case of the Indomitahle, but of the Inflexible and | 
Invincible. With 43,300 horse-power the Inflexible attained | 
27.28 knots, and with 44,800 horse-power the Invincible | 
reached 28 knots. The New Zealand, therefore, may quite | 
probably turn out to be a 28 knot ship. It is at least a | 
pretty safe prediction that with the turbines indicating | 
43,000 horse-power the vessel will exceed the designed speed 
of 25 knots. 

Of special interest in connection with the New Zealand is | 
the new electric Titan crane of 200 tons lifting capacity, | 
which will be employed in placing the machinery and other | 
heavy weights on board her. This mammoth appliance, 
which supersedes the company’s former shear legs on the | 
east quay of its fitting-out basin, has been designed and con- 
structed by Sir Wm. Arrol and Co., Glasgow, and was | 
illustrated and described in THE ENGINEER for February | 
10th this year. 

The launching of the New Zealand, which is the largest | 
cruiser yet constructed on the Clyde, was accomplished with | 
all the precision and success usually distinguishing events of | 
the kind at Fairfield. Lady Ward, under the guidance of | 
Mr. Alexander Gracie, managing director of the Fairfield | 
Company, cut the cord containing the weights poised over 
the dog shores. The vessel very gradually attained motion, | 
and when about half-way down the pathway velocity in- 
creased owing largely to increased declivity of the standing 
ways. The vessel’s bows dipped into the water 52 sec. after 
she had been released, and she was brought to rest a short 
distance from the end of ways by chain cables attached to 
the fore part of hull, and massed in groups alongside the 
ways. The launching weight was 8500 tons. The breadth | 
of the ways was 5ft., and the declivity was in. per foot, | 
with a camber or upward round about the mid-length of | 
14in. 





OPENING OF THE NATIONAL EXPERIMENTAL 
TANK. 

TEN years and a few days have elapsed since Mr. A. F. 
Yarrow first suggested the idea of a national experimental 
tank. In his views as to the urgent necessity for such an | 
institution he was from the outset supported by all who had | 
the interests of British naval architecture at heart. But | 
while unanimity on this subject was being cordially expressed, | 
the expensive nature of such an undertaking, if it were to be | 
on a scale really commensurate with the needs it would have 
to serve, was fully recognised, so that for seven years the 
matter remained in the region of unpractical politics. In 
April, 1908, however, Mr. Yarrow again brought the subject 
forward, and, in evidence of his interest in the matter, offered 
to find the sum of £20,600 required for the construction of 
the tank. 

As a condition of his gift he stipulated that suitable pro- | 


vision should be made for conducting research work and for | 
experimental investigations of a confidential character. He 
suggested that, to place the working of the tank on a sound 
footing immediately it had been constructed, a guarantee 
fund of £2000 a year for ten years should be raised. This 
provision has since been met partly by the Institution of 
Naval Architects and partly by the executive committee of 
the National Physical Laboratory. An advisory committee 
also has been formed, and it will be the duty of this 


proper relationship to the needs of shipbuilders and naval 
architects. 

By common consent the site chosen for the erection of the 
tank is within the grounds of the National Physical Labora- 





| obtaining the requisite acceleration of the carriage, 





As we have already published full par- 


tory at Teddington. 
ticulars regarding the design and construction of the tank— 
see in particular THE ENGINEER for March 11th, 1910, 
November 25th, 1910, and April 7th, 1911—it is unnecessary 


to enter into a detailed account of it and its equipment. It 
may be of interest, however, to refer to the engravings on 
page 16 of this issue, wherein four photographs taken last 
week are reproduced. The first of these gives a general view 


| of the interior of the build ng, and shows the carriage with a 


model attached nearing the end of atrial run. In another 
engraving the method of suspending the wax model 
beneath the carriage is seen. The third engraving shows 
the recording apparatus, and the fourth the model and 
its attachments as viewed along the centre line from above. 
From these engravings some idea of the very heavy construc- 
tion of the carriage will be obtained. We understand that 
some delay has been caused by reason of a difficulty in 
but 
that this his now been satisfactorily achieved. In ex- 
planation of the second engraving shown on page 16, we 
may say that the equipment of the carriage consists of a grip 
for holding the model during the periods of acceleration and 
deceleration, guiding frames at each end whereby the model 
is kept in a straight course without restricting its vertical 
motion, and a spring dynamometer by which the model is 


| towed when a steady speed has been attained. 


The opening ceremony was performed on Wednesday of 
this week, in connection with the jubilee meetings of the 
Institution of Naval Architects. In presence of a large and 
distinguished company, under the chairmanship of Sir 
Archibald Geikie, the Right Honourable Lord Rayleigh, 
O.M., F.R.S8., after a suitable address, formally declared the 
National Experimental Tank to be open, and invited the 
Marchioness of Bristol to start the carriage. Mr. Yarrow 


| then made a short speech, in which he thanked those who 


had been associated with the Experimental Tank from the 
commencement, and specially Sir William White, Dr. Glaze- 
brook, and, more recently, Mr. Baker, for the enthusiasm 
and skill which they had shown, and which had been the 
means of bringing this tank to a successful completion. He 
also thanked the engineers and contractors. After referring 
to the need of a tank, he said British shipbuilders had 
nothing to fear so long as the Admiralty, which had in the 
past led the way to progress, continued that policy, and gave 
encouragement to firms who had shown their keenness to 
initiate improvements and to lead rather than to follow. It 
was good to see firms in keen competition to invent and 
improve, but if those firms had to give up that policy and 
were forced to turn their attention solely to the reduction of 
cost, our prestige as a nation taking the lead in naval 
advance would most certainly fall into other hands. 
There appeared to be a tendency to discourage specialisa- 
tion, which was the secret of success, so as to obtain greater 
competition and secure reduction in price, but if this policy 
were carried too far it would be fatal to future progress, and 
this striving after cheapness would lead to the inevitable 


| result of securing present gain at the sacrifice of future pro- 


gress, for it had to be borne in mind that if contractors were 
deprived of the margin of profit which enabled them to make 
investigations, it will put a stop to their enthusiasm in 
scientific advance, 

After a reply by the Marquis of Bristol, president of 
the Institution of Naval Architects, the tank buildings and 
the various other departments of the laboratory were open for 
the inspection of visitors. 
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ROYAL COMMISSION ON COAST EROSION. 
No, II.* 


In the first article we discussed the first three parts 
into which the report is divided. We now proceed to a 
consideration of the remaining portions. Part IV., which 
deals with the questions of central and local administra- 
tion, is sub-divided into the four following sections :— 

I.—The general law relating to the administration and 
control of the foreshore; 

II.—The powers of the Government Departments in 
the United Kingdom which administer the foreshore or 
have any jurisdiction in the matter of sea defence ; 

III. The powers of local authorities with regard to 
the foreshore and to sea defence; and 

1V.—The changes which appear to the Commissioners 
to be necessary (a) in the law of the foreshore, from the 
point of view of its administration in the public interest, 
and (b) in the control of the coast-line generally in the 
interests of sea defence. 

With the first section, which defines and discusses the 
ownership of the foreshore in England, Ireland, and Scot- 
land, and the rights possessed by the public regarding the 
same, and which, though it contains some interesting 
reading, does not involve anything of the nature of 
engineering, we do not propose to deal. We simply quote 
one passage, which is as follows :—“ According to the law 
of England the rights of the public over the foreshore 
appear to consist in general only of the rights of navi- 
gation and of fishing, and they do not appear to include 
the right of digging for shells, or of bathing, walking, 
riding, driving, or shooting,” &c. As regards the second 
section it is shown that there are two Government 
Departments, the Board of Trade and the Commissioners 
of Woods and Forests, which have jurisdiction over the 
foreshore, or, in the interests of sea defence, over the 
whole of the United Kingdom. In addition there are 
various departments the jurisdiction of which, directly or 
indirectly, extends in these matters only to. England 
and Wales, or only to Ireland. These are, in 
England and Wales only, the Board of Agriculture 
and Fisheries and the Local Government Board for 
England, and, in Ireland only, the Commissioners 
of Public Works, the Department of Agriculture and 
Technical Instruction, the Local Government Board for 
Ireland, and the Congested Districts Board. There are 
no departments acting only in Scotland which have any 
connection, so far as that country is concerned, with the 
questions under consideration. The report refers in 
detail to the powers possessed by these various depart- 
ments, but as the matters adduced are practically entirely 
legal, we pass them over, with the remark, however, that 
for persons contemplating works on the foreshore, they 
should prove of great value, since they point out exactly 
the authorities to which to apply in various instances. 
As regards local authorities, reference is made to the 
powers of Commissions of Sewers, Drainage Boards, Xc., 
and to such other authorities as Harbour Boards, County, 
Municipal, and Sanitary Authorities, and to the special 
powers possessed by such places as Cromer, Clacton, 
Cleethorpes, Newhaven and Seaford, kc. With the details 
of these we need not trouble our readers, but will pass on 
to summarise the recommendations made by the Com- 
missioners. 

As we have already said, the Commissioners have 
shown that the only public rights over the foreshore 
which now exist at common law are those of navigation 
and fishing. With regard to further rights, such as those 
of bathing, riding, driving, collecting seaweed—the last 
being of great importance in many parts of the country, 
and particularly in Ireland—the Commissioners suggest 
that the Board of Trade should be empowered by Order, 
after a local inquiry, to lay down these rights and their 
extent in localities where it is shown that it is advisable 
in the public interest that they should be exercised, with 
the right to put limitations and conditions on the use of 
such rights if necessary. 

The question of what changes are necessary in the 
present administration of the foreshore and of the coast 
line in the interests of sea defence is then discussed, 
reference to certain proposals which have been brought 
forward being made. The Commissioners have come to 
the conclusion that, in light of the evidence before them, 
a general scheme, involving an immediate arbitrary divi- 
sion of the coast line into sea defence districts, and the 
transfer to new authorities of the powers and duties in 
relation to sea defence of all the existing authorities 
within such districts, is impracticable and undesirable. 
They, however, concur in the views of many witnesses 
that a Central Authority is necessary for the purpose of 
supervising generally the administration of the seaboard 
in the interests of sea defence, and they further concur 
in the opinion of practically all the witnesses examined 
on the point that the Board of Trade, which now has 
control in the interests of navigation over all tidal lands in 
the United Kingdom, and has besides certain powers in 
relation to the removal of materials and the construction 
of works on the foreshore, would form the best Central 
sea-defence Authority if its powers were extended. They 
accordingly recommend that the Board should be made 
the Central Authority, and that further powers should be 
conferred upon it, enabling it satisfactorily to control : (1) 
The removal of materials; (2) the construction of works 
on the shore; and (8) to assist, where necessary, and to 
supervise existing authorities concerned with coast pro- 
tection, and to create new authorities representing all 
interests affected in particular areas where such bodies 
may be found to be required for the purpose of sea 
defence. 

The Commissioners have come to the conclusion that 
the most effectual way to meet the danger from the 
removal cf materials from the shores would be to make 
it illegal to remove any such materials, including rock in 
situ, and materials on and under the surface, without 
the consent of the Board of Trade. The legislation pro- 





* No, I. appeared June 30th, 








posed would, it is explained, ensure the attention of the 
Board of Trade being called-to every case, but would not 
otherwise affect the real rights of owners of shores or 
banks from which material can be removed without 
dangerous consequences. The Commissioners further 
think that it is most essential that the Board of Trade 
should be endowed with powers to control the erection of 
groynes and other defence works over all the shores in 
the kingdom, and they recommend that it should be made 
clear that no erections should be made on any shore and 
no substance deposited thereon without the previous 
permission of the Board. 

It is explained that it will be necessary for the Board 
of Trade to be equipped with expert engineering advice 
in order that it may adequately carry out the functions 
to be imposed upon it, but it is not recommended that the 
engineers attached to the Board should do anything 
further than advise the Board whether or not, in the 
public interest, their consent might be given to any 
application put forward, and the Commissioners express 
the view that no Government Department could under- 
take to give advice by means of their own engineers to 
local authorities or private owners as to the character of 
defence or other works to be constructed upon the shore. 
It should, they add, be made clear that the responsi- 
bility for the effect of the works must remain with the 
persons or public bodies interested, notwithstanding the 
approval of the Board of Trade or the adoption, wholly or 
partially, of any suggestions made by them. The Board 
is also to have powers on its own initiative, as well as on 
the application of any authority or person interested, to 
make Provisional Orders in the interests of sea, defence. 
It is not explained on whom the responsibility for works 
so ordered is to rest. 

It is further recommended that the Board of Trade 
should, with the concurrence of the Local Government 
Board, be enabied to assist local sanitary authorities in 
obtaining, by some less expensive form of procedure than 
the passing of a special Act of Parliament, such amend- 
ments in their borrowing, rating, or other powers as they 
may desire in connection with the fulfilment of their 
duties in the matter of sea defence. It is pointed out 
that the practice of the Local Government Board for 
England of allowing not more than ten years as the 
period of repayment of loans for groynes, and twenty 
years for solid defence works, would appear to operate 
detrimentally in many cases, especially in the case of 
small authorities, whose task of defending themselves 
against the sea often places a great strain on their 
resources. 

The foregoing represents, necessarily in brief, the lead- 
ing features of the chief recommendations made in con- 
nection with the fourth part of the report. It will be 
seen that considerable modifications in the existing order 
of things are proposed. The Commissioners, in remark- 
ing of the changes, say that they have endeavoured to 
advise only such alterations in the law as seem to them 
tv be absolutely necessary in the interests of the public, 
and they add: “ We have given, we hope, due weight to 
the position of the private owner of foreshore, whose 
interests, we fear, may tend to some extent to conflict 
with the interests of the public in gencral. We have, 
however, to accept the facts as they now exist, and while 
our consideration of the evidence laid before us leads us 
to the conclusion that some interference with private 
rights in the foreshore is necessary for the proper regula- 
tion thereof in the public interest, we have been careful 
to recommend only such interference as appears to us to 
be absolutely essential.” 

Part V. of the report is devoted to a consideration of 
the reclamation of tidal iands. The Commissioners 
review and relate in some detail the reclamation works 
which have been carried on in the neighbourhood of the 
Tees, the Humber, the Wash, the Severn, the Dee, the 
Mersey, the Ribble, the Firth of Forth, the Firth of Tay, 
the Clyde, Solway Firth, Lough Foyle, Lough Swilly, the 
Fergus and Shannon, in Essex, Morecambe Bay, Cromarty 
Firth— Dingwall, Alness and Udale Bays, in Nigg Bay— 
Cromarty Firth, in Dublin Bay, and at Southampton, 
Malahide, Belfast, Dungarvan Harbour, Tramore, and 
Wexford. 

The Commissioners also devote some considerable 
space to the question of the utilisation of unemployed 
persons on works of reclamation. In this connection, it 
may be of interest to refer to the evidence of Colonel 
David Lamb, an officer and delegate of the Salvation 
Army. He was of opinion that if the mentally and 
physically incapable among the unemployed were 
eliminated—and he estimated them to amount to one- 
third of any average collection of this class to be found 
in the streets at night ob‘aining soup at the Salvation 
Army shelters—one-half of the remainder could be turned 
into useful and respectable citizens by the aid of such 
influences as the Salvation Army could bring to bear upon 
them. He was of opinion that such men could un- 
doubtedly be employed usefully in land reclamation work, 
and could, after a fair amount of training, do the work, 
not as well as a skilled navvy, but with a fair amount of 
efficiency. He thought, too, that to put such men to 
such labour would be cheaper than leaving them to be 
supported by the rates, and also that the kind of work 
was pre-eminently suitable for this class. 

In the conclusions arrived at in connection with this 
portion of the report the Commissioners state that in 
their opinion there exist areas of land which could be 
profitably reclaimed either for industrial or agricultural 
purposes in the United Kingdom and especially in Ire- 
land. They have considered the question of whether 
anything can be economically done in the way of State 
action to facilitate the reclamation of tidal lands from 
two points of view :—(1) Where there is reason to believe 
that the value of the reclaimed lands will sooner or later 
cover the cost of reclamation with interest and possible 
profit ; and (2) where there is reason to believe that the 
expenditure on the reclamation, although not wholly 
covered by the value of the reclaimed land, will, never- 
theless, be beneficial by providing for the maintenance 





of the otherwise unemployed more economically and 
efficiently than do the ordinary methods of assistance 
and relief. 

It may, they say, be taken as an axiom that wherever 
there is a possibility of success with an industrial recla- 
mation—as contrasted with one for agricultural purposes 
—or where a growth of population and the increase of 
commercial prosperity or other conditions demand them, 
reclamations will be made by those who will be benefited 
thereby. As regards agricultural reclamations it is 
pointed out that, in most instances, especially in the case of 
possible reclaimable areas in England, the evidence tends 
to show that such reclamations would not be profitable 
from a financial point of view. Different considerations, 
therefore, apply to the two classes of reclamations, bat 
‘in both cases,” remark the Commissioners, “ the State 
may have an interest in facilitating works calculated to 
help in the solution of the problem of unemployment.” 

On this latter point, however, they make a number of 
further observations, and say that it is impossible to lay 
down any hard-and-fast rule as to the utilisation of unem- 
ployed labour. There are, they add, occasions in which 
unemployed labour can be utilised with advantage both 
to the unemployed and to the country, but there are other 
occasions when it would be well not to attempt the use of 
such labour, which, it should always be remembered, 
involves an expenditure of from one-quarter to one-half 
as much again as that of ordinary workmen. On the 
other hand, it should not, they explain, be forgotten that 
in times of distress the unemployed are habitually put to 
work, much of which must be considered as of a com- 
yd useless character. Failing such work they 

ave to be supported out of the rates Obviously, there- 
fore, is would be better in such instances that even at an 
increased cost they should be put to employment which 
would result in something of permanent value to the 
community, especially when this can be done without 
interfering with the ordinary conditions of the labour 
market. Briefly put, the Commissioners consider that, 
while it would not perhaps be wise to undertake reclama- 
tions merely as a means of alleviating unemployment, 
when such reclamations are executed the question of 
unemployment should not be overlooked. It must be 
borne in mind, however, that even in the most favourable 
circumstances the amount of employment afforded by, 
and the number of unemployed that could be made use 
of upon works of reclamation is relatively small. 
“ Reclamation, in short, must stand upon its own basis, 
the question of the use of unemployed labour remaining 
a secondary consideration.” 

Whether reclamation schemes are likely to pay or not, 
the Commissioners think that it would be of advantage if 
some public body could be charged with the duty of 
initiating them. Here, again, the Board of Trade is 
named as being the proper body for the work, with power 
to form associations for the purpose of carrying out any 
approved schemes. 

Part VI. of the report deals with the question of grants 
from public funds in aid of sea defence. The first portion 
of this section is devoted to a consideration of whether 
the King or the nation at large is responsible for protect- 
ing the coasts against the inroads of the sea, or whether 
the individuals or bodies benefiting by the protection 
should bear the cost of them. The matter was raised by 
a resolution passed by the National Sea Defence Asso- 
ciation, which was as follows :— 

“ Whereas it is a settled principle of the Common and 
Statute Law that the responsibility of sea defence rests 
primarily on the nation at large, this representative meet- 
ing is of opinion that steps should be taken to obtain 
some assistance from the Imperial Exchequer towards the 
ever-increasing burden of expense which local authorities 
on the seaboard are compelled to bear, owing to the con- 
stant erosion by the sea, and that with a view to carrying 
out this object a petition be presented to his Majesty the 
King in Council, praying that right be done in the 
premises.” 

Arguments in favour of this resolution were placed 
before the Commissioners by one of their number, Mr. R. 
Beattie Nicholson, the Town Clerk of Lowestoft, and we may 
add that while he signed the report with the remainder of 
the Commissioners he added a reservation on this particular 
point, since the majority decided that there was no such - 
settled principle as is alleged in the resolution. The 
arguments adduced on either side are interesting histori- 
cally, but we cannot spare the space to set them out. 
Suffice it to say that the Commissioners decided that 
they could not adopt the view that there is any settled 
principle of the Common and Statute law, even in Eng- 
land—and there seem to have been no enactments and 
decisions in Scotland and Ireland similar to those on 
which the arguments adduced were based—to support the 
contention that there is a responsibility for sea defence 
resting with the nation at large. In their opinion the 
obligation to protect the realm from inroads of the sea or 
tidal waters, which is attributed to the Crown by. the 
language of some of the enactments brought forward in 
evidence, is not shown to have included any obligation to 
provide for the cost of protecting the property of subjects 
otherwise than by responding to requests for the issue of 
Commissions with powers to lay the costs on the persons 
benefited. Possibly there may be cases in which, from a 
national point of view, grants from public funds might 
be justified, but they do not consider that sea defence 
works, because they are such, should be aided by the 
State. They do think, on the other hand, that Jocal 
authorities should have facilities for obtaining loans 
from the State for sea defence purposes at low rates of 
interest, together with extended periods for repayment. 

The Commissioners further state that, as regards the 
protection of agricultural land, if protection of the coast 
were to be universal—assuming that to be possible— 
there would be no supply to the shore from the cliffs of 
fresh material to form the beach, and nothing to com- 
pensate for the wear and tear of the constantly moving 
beach material ; for the natural protection of the coasts is 
afforded by shingle and sand, which accumulate on the 
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access of dirt. The front axle is of H section, and the 
swivels are fitted with ball races. The hubs are centrally 
pivoted and steered. The frame is of pressed channel 
section steel specially stiffened for carrying heavy loads, 
The wheels are of the artillery type suitable for rubber 
tires 870 mm. diameter. 

Fig. 14 shows a 2}-kilowatt direct-coupled generating set 
composed of a Siemens dynamo direct coupled to a 
4 brake horse-power paraffin engine made by Messrs. 
Collingham and Owen, Beeston, Notts. The engine 
works on the four cycle principle, and in its design special 
attention has been directed to the desirable feature of 
accessibility. A water-cooled cover fits accurately into 
the combustion chamber with conical metal to-metal 
joints. This cover contains both the inlet and exhaust 
| valves, and by its removal both the valves, the combus- 
| tion chamber, and the piston head are fully exposed. 


forwardness which are desiderata for commercial work. 
The engine is of the four-cylinder vertical type, with 
cylinders cast in pairs. Their bore is 80 mm., and the 
stroke 130 mm., and the R.A.C. rating 16 horse-power. 
The crank shaft is of 3 per cent. nickel steel with ground 
wearing surfaces, and the bearings are lubricated by oil 
under pressure from a tank on the dashboard, supplying a 
sump in the crank case which contains a gear-driven 
pump operated from the cam shaft by skew gear. The 
engine is cooled on the thermo-syphon principle, thus 
obviating the use of water pumps. Ignition is effected by 
high-tension magneto. The chief features of the clutch 
are accessibility and the provision of an external fan. It 
is of the leather-faced inverted cone type, and can be 
withdrawn without disturbing the gear case. The gear- 
ing provides three road speeds and a reverse. The 
shafts are short and stiff, and the gears are con- 


shore and form beach material. These are derived 
almost entirely from the erosion of the land, and it 
follows, therefore, that a certain amount of such erosion 
must take place in order that material may be supplied 
to the beach. It would therefore seem, they continue, 
from a national point of view to be wise not to attempt any 
general scheme for the prevention of all the erosion of cliff 
land of an agricultural nature; at any rate, there is no 
case for making grants of public money to the owner of 
such land in aid of its protection. They consider, in fine, 
that there is no national advantage to be gained by any 
practical system of general defence of the coasts against 
erosion, and that there is no ground, from a national 
point of view, for assistance being given from public 
funds towards the cost of defence works per se. If any 
grant is made, and it is thought that where poor com- 
munities have done their utmost to provide adequate 























Fig. 13—CHASSIS FOR COMMERCIAL VEHICLE FOR 25-CWT. LOADS 


defence and failed, such grant might conceivably be | trolled by a lever and gate. The case for the rear axle | By disconnecting the big end of the connecting-rod the 
justifiable, such cases must be regarded as exceptional. is of malleable iron, and the rear half can be removed, | latter and the piston can be withdrawn through the 

The seventh part of the report simply consists of a| without disturbing the whole, for inspection purposes. | cylinder. A casing containing the valve, cam shaft, 
summary of the points dealt with in the preceding| The axle case has taper steel extensions which take | governor, and magneto is designed to be quickly removed 
portions, and as we have referred to practically the whole | the bearings of the road wheels, thus confining the | withoutdisturbing any other part ofthe engine,and the crank 
of these, we need not discuss its contents. work of the axle to driving only. The shafts are of nickel | chamber is provided with large inspection doors both at 





It should be mentioned that though all the members of | steel, and the final drive is by means of worm gearing, 
the Commission signed the report, four of them did so | 


mentioned the 
The other 


with reservations. We have already 
reservation of Mr. R. Beattie Nicholson. 


members were Sir W. H. B. Ffolkes, Mr. A. Stanley | 


Wilson, and Dr. T. J. Jehu. The two first-named took 
exception to the prohibition of the removal of materials 
from the shores of the kingdom, and the last took excep- 


tion tothe absence from the report of any recommendation | 


suggesting the definition by legislative provision of the 
“limits of foreshore,’ where such limits have not been 
defined in certain countries in the United Kingdom. 








THE ROYAL AGRICULTURAL SHOW. 
No. II.* 


ALTHOUGH the attendance at the Royal Show at 
Norwich showed a considerable falling off compared with 
that at Liverpool last year, the total for the week must be 
regarded as very satisfactory when it is considered that 
Norwich is not so favourably situated as the Lancashire 
seaport town either in regard to population or railway 
service. The total attendance at Norwich was 121,492, 
compared with 137,812 at Liverpool, 88,396 at Gloucester, 
213,867 at Newcastle, 183,006 at Lincoln, and 119,143 at 
Derby. 

In addition to their standard pattern of steam wagons 
and tractors, Mann’s Patent Steam Cart and Wagon 
Company, Limited, Leeds, showed a light steam roller 
weighing, when charged with ballast and the tank full, 
about 8 tons. This machine has been built for service 
at Shanghai, but similar machines are in use in this 
country. They are provided with interchangeable bodies 


so as to be capable of various duties, such as patching or | 
rolling tar macadam roads, street watering, and hauling | 
road metal by means of a trailer or tipping body. They are | 


built with a short wheel base, and the bulk of the weight 
is arranged on the hind rollers, being approximately twice 
the weight on the front ones. As the hind rollers are 
twice the width there is an equal distribution of weight 
per inch of tread upon all four rollers, a feature which is 
not always obtained. 

The Yorkshire Patent Steam Wagon Company, Limited, 
showed a steam tipping wagon and the chassis of a new 
petrol commercial vehicle for 25 cwt. loads, of which we 
give an illustration in Fig. 13. The design of this vehicle 
shows no radical departures from the orthodox, but the 
whole gives an impression of cleanness and straight- 
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Fig. 14-2, KILOWATT GENERATING SET 

which runs continuously in oil. Ball bearings are fitted 
throughout. The differential is of the spur gear type. 
The brakes are of the internal expanding pattern, the 
shoes being covered with special lining operating against the 
inside of adrum of large diameter. They are compensated 
and applied positive well enclosed to prevent the 


the back and front. The crank shaft is also removable 
without disturbing the cylinder. The lubrication system 
is of the splash type, the connecting-rod dipping into an 
oil trough in which the oil level is kept constant by a 
pump. The engine is started on petrol and the paraffin 
| vaporiser is heated by the exhaust gases, a sensitive 
| governor being provided to control the vapour supply to 
| the cylinder in direct proportion to the load on the engine. 
| The governor also controls the proportions of the air and 
| paraffin, keeping a correct mixture. Ignition is by means 
| of the Bosch high-tension magneto. As will be observed 
| from the illustration the set is extremely compact. The 
| method of silencing the air suction is somewhat novel, as 
| the air is drawn through a number of holes drilled in the 
| base plate underthedynamo. From there it goes through 
| the side of the base-plate and up a pipe at the back of the 
engine, which terminates at the bottom of the cylinder 

waterjacket. It then passesround the sides of the cylinder 
| through a passage which appears to be part of the water 
| jacket and is then taken up to the vaporiser by means 
of the vertical copper pipe shown in the engraving. 
By this means silent running is obtained and the air 
charge is also held. 

Another firm of exhibitors of petrol and paraffin engines 
which made its first appearance at the Royal Shows is 
Russell, Newbery, and Co., Altrincham. Engines of four 
to 10 horse-power were shown on this stand. The 
10 horse-power vertical petrol engine has a single cylin- 
der 5}in. diameter by Tin. stroke. It was shown driving 
direct a 5 kilowatt electric generator with remarkable 
steadiness. In this engine the induction and exhaust 
valves are arranged at the side of the cylinder head and 
superimposed. They are easy of access, and the induc- 
tion valve is operated by a lever and tappets. The cam 
shaft is driven by spur gearing from the crank shaft, and the 
magneto and enclosed vertical governor are operated by 
spiral gears from the cam shaft. The governor is of the 
spring-loaded vertical type, adjustable while the engine is 
running. It acts on the throttle valve. The magneto is 
of the high-tension variety with variable timing. The 
crank shaft is provided with ring lubricators, and the big 
ends are oiled by means of scoops which dip into troughs. 
The gudgeon pin is secured by means of a pin and spring 
lock arrangement. Inspection doors are provided on two 
sides of the crank chamber. In a small agricuitural 
engine made by this firm a hit-and-miss governor 
controls the speed of the engine by means of a steel 
wedge, which automatically keeps the exhaust valve off 
its seat, and thus destroys the compression pressure until 
the correct speed is attained. It is well known that hit- 
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and-miss governing is economical, and the holding open 
of the exhaust valve when running light tends to keep the 
engine cool. Fig. 15 shows the semi-Diesel oil engine 
exhibited by Petters Limited, Yeovil, to which we made 
reference last week. 

For large estates stone-breaking machinery is a neces- 
sity if the road surfaces are to be maintained in a good 
condition with economy. The Royal Show is usually a 
rendezvous for several of the leading makers of this class 
of machine, but this year only one firm was represented. 
This was Hadfield’s Steel Foundry Company, Limited, 
Sheffield, which showed a portable combination plant con. 





Fig. 15—SEMI-DIESEL OIL ENGINE 


sisting of a breaker, screen, elevator, and loading appara- 
tus. It has been specially designed to meet the require- 
ments of county councils, road authorities, and others, 


and is capable of producing 7 tons of broken stones per | 
The breaker is Hadfield and Jacks’ patent, with | 


hour. 
solid steel frame, and the series of operations which the 
machine performs is as follows :—After being broken the 


stone passes into a lower screen, which removes the | 
‘‘smalls,” and delivers the remainder into an internal | 


bucket elevator, from which it passes into the top revolv- 
ing screen. The “rejects” or tailings from the latter are 


returned by means of a chute to the breaker mouth for | 


further reduction. To facilitate the loading of screened 
material direct into carts, suitable chutes with regulating 
doors are provided, and the operation of these is con- 
trolled by levers and handles. 
machine are made of “ Era’ manganese steel, which is 


The crusher parts in this | 


which communicates with the furrow wheel. The latter 
and forepart are carried on a strong double slide embracing 
the beam. This firm also exhibited a six-furrow engine 
gang plough for heavy or deep plantation work. In this 
machine each plough has its own supporting wheel, and 
is hinged separately to a strong fore-truck with platform. 
Each plough is provided with a lever, by means of which 
the depth of each share may be adjusted, and when re- 
quired the shares may be lifted out of work and supported 
independently of the others. The steering of this imple- 
ment is governed by the draught of the hauling engine. 
Flour milling machinery was more extensively ex- 
hibited than is usual at the Royal Shows. Amongst this 
class of appliances E. R. and F. Turner, Ipswich, 
showed a small complete roller plant at work. This was 
self-contained on one frame, the clean wheat being 
delivered into a hopper, whence it was elevated and dropped 
into the first break rolls, after which it was scalped, passed 
to the second break rolls, and so on through all the 
process of roller milling. The whole’machine was simple 




















Fig. 17—VARIABLE SPEED COUNTERSHAFT 


and compact, and suitable for colonial settlers. This 
| plant was driven by means of a Turner 8-10 horse-power 
oil engine, to which we made reference in our description 
| of the implements at the Liverpool show. For tiose 
who wish to produce the so-called “ Standard ” flour this 
| firm also makes a stone mill fitted with French burr 
| stones, 3ft. 6in. diameter, which, in conjunction with a 
| centrifugal dresser, will provide the necessary equipment. 
There is also made a vertical mill fitted with smaller 
stones, run at a much higher speed. 

Thomas Robinson and Son, Limited, Rochdale, had a 
comprehensive exhibit of flour milling appliances and 
wood-working machinery. Amongst the latter the com- 
bined hand and power feed planing machine illustrated in 
Fig. 16 deserves particular mention, as it combines the 
advantages of an ordinary hand-feed planer for sur- 
facing, planing out of wind, jointing, bevelling, tying up, 
rebating, and chamfering. It has the necessary power- 
driven feed gear and an independent table for planing 
to a thickness, the latter being placed below the 
| cutter block. It is raised and lowered by two vertical 
screws connected to a conveniently placed hand wheel, 
| and an index scale shows its exact position. The cutter- 
block is of the highest grade steel, ground true on its 
| spindle ends, which run in enclosed gun-metal ring-oiling 




















Fig. 16-COMBINED HAND AND POWER FEED WOOD PLANING MACHINE 


claimed effectively to resist the abrasive and crushing 
action. 

To meet the requirements of the Colonies for ploughs suit- 
able for mechanical traction, J. and F. Howard, Bedford, 
show an improved form of the four-furrow plough, which 
was selected for the Royal Agricultural Society of Eng- 
land trials at Baldock last year. The hind wheel is now 
made easily adjustable by means of a hand wheel and 
screw, and itswivels automatically for turning, the lateral 
pressure of the plough being supported by a landside or 
plate. The steering is effected similarly to that of a 
motor car, namely, by means of a worm and worm wheel, 


bearings, each having large oil reservoirs. The power 
feed gearing is machine cut and enclosed in cast iron 
covers. The cutterblock spindle and also the power feed 
are driven from the same side of the machine, thus leaving 
the working side entirely unobstructed. Pressure is given 
to the top feeding-in roller by levers and weights. 
Between the feed rollers, on each side of the cutter- 
block, are fitted flexible pressure shoes and chip breakers, 
which not only hold the timber down firmly close to the 
cutting circle, but also prevent the chippings being 
carried under the feeding-out roller and marking the board. 
The upper table, on which the hand planing is done, is 








made in two parts, fitted with steel lips on either side of 
the cutterhead, thus keeping the gap over the cutters as 
narrow as possible. Both halves can be drawn apart, and 
are mounted on long planed inclined slides for adjusting 
the depth of cut and for permitting easy access to the 
cutters. The canting fence has parallel adjustment 
across the table, and a balanced cutterguard is supplied. 

This firm also showed a variable speed countershaft— 
Fig. 17—constructed in accordance with Lang’s well-known 
patent, which is familiar to our readers in connection 
with machine tools. The speed gear consists of a heavy 
V belt running between two pairs of expanding conical 
discs. The belt itself consists of hard wooden lags 
screwed toa band. Each lag is faced with leather. The 
end thrust of the cones is taken by heavy springs and 
ball-thrust washers. The springs being enclosed in the 
boss of the cones take up any slack in the belt, and com- 
pensate for sudden shocks. The relative opening of the 
dises is adjusted by a screw. The countershaft is self- 
contained on one bed-plate, and can be bolted in any 
position above or below the floor, on a wall, or suspended 
from a ceiling. 

Of the numerous milling appliances exhibited by Messrs. 
Robinson we have only space to allude to one or two. 
Foremost of these is a diagonal break roller mill with 
rolls of 10in. equal diameter and 40in. long, with a special 
feeding device. A new feature has been introduced into 
the double roller feed. The gate or feed plate is carried 
on a shaft as usual and is suspended from short levers at 
each end, one being fixed on the shaft, and the other being 
adjustable by means of a collar and set screw. Both 
horizontal and vertical screw adjustments are provided 
for the feed plate, and the feed is automatic or fixed at 
will. A short lever is carried outside the frame by 
means of which the plate may be instantly raised about 
l}in. for the release of moth larve or other foreign 
substances. A further improvement has been introduced 
in the grooving of the feed rolls, which ensures a more 
perfect stream of stock passing to the grinding rolls. The 
cyclo-pneumatic plansifter system was exemplified by 
two machines, one being a cyclo-pneumatic break 
separator and aspirator, and the other a double-crank 
plansifter, 12 sieves deep. 

Amongst the several flour-milling appliances shown 
by H. Simon, Limited, Manchester, the ‘ Reform ” 
purifier is a modification of the standard Simon dustless 
purifier, designed to enable several of these machines to 
be aspirated by a single independent fan exhausting 
through a suction filter dust collector. This arrangement 
enables the purifier floor to be kept free from dust. In 
most respects the machine is identical in construction 
with this firm’s former purifier. The most important 
departure lies in the inward slope of the large glass inspec- 
tion doors forming the sides of the machine, and enabling 
the working of the machine to be observed with accuracy. 
The height of the machine has been reduced—a convenience 
where headroom is limited, as it allows a better arrange- 
ment of the spouting and increased diffusion of the light. 
The new roller mill has a special feeding arrangement 
which consists of two feed rolls with a bridge plate 
between them. The rolls are mounted on swivelling 
brackets and run at different speeds, so that the stock is 
thrown from the front or fast roll into the nip of the 
grinding rolls without the use of a guide plate. A micro- 
meter adjustment has been introduced into the Reform 
roller mill, by means of which, after the rolls have been 
set parallel by the hand wheels, a fine accurate grinding 
adjustment can be effected by a small hand wheel and 
micrometer screw attached to the main lever and excen- 
tric rod. Another machine exhibited is intended for 
separating cockle and other round seeds from wheat, rye, 
oats, ke. It consists briefly of an inclined endless band 
made up of indented plates moving over head and tail 
drums. The frame carrying this band is hung on springs, 
and oscillates laterally simultaneously with the endwise 
movement of the band up the incline. The grain from 
which the cockle or other impurity is to be separated is 
fed on at the upper end of the inclined band and rolls 
down it, while the cockle falls into the indentations, and 
is carried upwards over the head of the band. Messrs. 
Simon also show a new ventilated vertical whizzer, and a 
dust collector with iron casing. 

Other noteworthy engineering exhibits were made by 
Holden and Brooke, Limited, Manchester, who showed 
pulsating and centrifugal pumps, injectors, traps, and 
steam fittings; Mr. H. P. Vacher, Winchester, who 
showed hydraulic rams, pumps, and water turbines ; 
Price’s Patent Candle Company, Limited, who showed 
appliances in motion for testing oil. These included the 
Emerson power scale, Thurston oil tester, Belmont fric- 
tional apparatus, and Napier, McNaught, and Blake 
testers. Bolton and Paul, Limited, Norwich, showed a 
new horse-drawn plough for cutting turf; and Barford and 
Perkins, Peterborough, showed a water-ballast motor 
roller of light weight. 








NEW ORIENT LINER ORAMA. 


THE Orama, built to the order of the Orient Steam Navi- 
gation Company, was launched on 27th inst. from the Clyde- 
bank Shipbuilding Works of John Brown and Company, 
Limited. The vessel is the sixth liner built for the Orient 
Company within the last three years in accordance with its 
twelve years mail contract with the Commonwealth Govern- 
ment, which stipulated that six vessels of the same class 
should be built. For their new Australian service under this 
contract, it will be remembered, the Orient Company about 
three years ago placed orders for five vessels, ali of which 
were produced within a comparatively short period of each 
other. The Orsova was built at Clydebank, the Otway at 
Govan by the Fairfield Company, the Osterley at Govan by 
the London and Glasgow Shipbuilding and Engineering 
Company, and the Otranto and Orvieto at Belfast by Messrs. 
Workman, Clark and Co, The success attending these five 
vessels, all of whick have been running for nearly two years, 
and the satisfaction which they have given to owners and 
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travelling public alike, confirmed the company in its 
approval of the types which it adopted when placing the 
orders, and in the early spring of last year it invited 
tenders for a sixth, but slightly larger and improved vessel, 
from the leading shipbuilding firms of Great Britain. 
Brown and Co., as already indicated, were the successful 
tenderers, the order for the Orama being placed with them 
about a year ago. The leading particulars of the vessel, as 
compared with the Orsova, are as follows :— 


Orama. Orsova. 
Length overall 569ft. 553ft. 
Length B.P. .. . 550ft. 535ft. 
Extreme breadth . -. 64ft... 63ft. 3in. 
Depth from shelter deck |. 42ft. 46ft. 
Depth from chart house .. 84ft... . 80ft. 9in. 
Gross tonnage 13,000 tons 12,036 tons 
Speed 18 knots .. 18 knots 


highest class, and is sub-divided by ten water-tight bulkheads. 
There are five complete decks—main, upper, promenade, 
shelter and bridge, accommodation for passengers being pro- 
vided on four of these. Three holds and one ’tween deck 
space forward have been insulated for perishable cargoes. 

The propelling machinery will consist of a combination of 
reciprocating engines and turbines, and will consist of twoinde- 
pendentsets of four-crank, inverted, reciprocating, trip'e-expan- 
sion engines, balanced on the Schlick-Tweedy system, driving 
the wing propellers, working in conjunction with a low-pressure 
Parsons turbine driving the centre propeller. The cylinders 
will be 274in., 42in., and two 47in. diameter respectively, 
with a stroke of 4ft. 6in. Steam will be supplied by two 
double-ended and five single-ended cylindrical boilers, worked 
under Howden’s system of forced draught, and constructed 
for a working pressure of 215lb. The boilers will be arranged 
in two boiler-rooms between water-tight bulkheads, and with 
coal bunkers at either side. 

The Orama will have accommodation for about 450 first 
and second-class passengers, and over 630 third-class, so 
arranged that there will be a large number of berths on the 
promenade, bridge, shelter, and upper decks, the rooms being 
spacious and airy. The first and second-class dining saloons, 
for 188 and 178 passengers respectively, will be on the upper 
deck. 

The naming of the vessel Orama was performed by Lady 
Anderson, wife of Sir Kenneth S. A derson, K.C.M.G., one 
of the managers of the Orient Steam Navigation Company. 
Speaking at the luncheon afterwards, Mr. Chas. E. Ellis, 
managing director of Messrs. John Brown and Co., said that 
the Clydebank yard was very mvch an Australian yard. 
It had launched the Orama; the fine armoured-cruiser 
Australia was on the stocks; one large steamer for the 
Federal Line’s Australian trade had just left the yard, and 
two others were in course of construction. This he thought 
was not a bad record of work by one yard for one colony. 








SUPERHEATING ON THE CHICAGO AND 
NORTH-WESTERN RAILROAD. 


AT the present moment the value of superheating on loco- 
motives as an aid to economy is much in question. It is 
therefore interesting to note the results achieved in America 


with engines of the same design, some fitted with super- | 


heaters and some not. Actual numerical results deduced 
from carefully conducted experiments are not available; but 
in so far as the results which we are able to report are of a 
very general nature, they will probably be the less open to 
criticism. 

The engines referred to were ordered by the Chicago and 
North-Western Railroad from the American Locomotive 
Company, of New York, in July of last year. 
sisted of twenty-five practically similar engines, five of which 


were fitted with the Locomotive Superheater Company’s type | 


A’’ (Schmidt) superheater. 


necessary changes in the design of the boilers, the superheater 


engines differ only from the non-superheater in the size of | 


Thus the saturated steam engines have 


the cylinders. 
in diameter by 28in. stroke, while the 


cylinders 23in. 


superheater engines have cylinders with the same stroke, but | 
| for this particular month in any 


25in. in diameter. The boilers of both classes are designed 
for 200lb. pressure, although the engines are in practice 
intended to work on 1901b. However, we are informed that 


pressure. 


The railway company’s officials have reported since the | 
| June shows a considerable decline as compared with that of | 


delivery of these engines was made that the superheater 


engines have shown a considerable saving both in coal and | 
| May saw launched the battleship Conqueror at Dalmuir, and 


water when compared with the saturated steam engines. 


The locomotives are engaged on through runs from Chicago | 
to Elroy, a distance of 217 miles, and ordinarily take trains | 





John | 
| showing the superiority of the superheater engines we quote 


The order con- | 


One of the superheater engines | 
is shown in the accompanying engraving. Excepting the | 


the superheater engines are actually being run with 175 Ib. | the Lusitania was launched at Clydebank and the battleship 


| Agamemnon at Dalmuir. 


of from eight to twelve coaches. Although the time schedules 
are not drawn up very severely for this run, we understand 
that 1 hey are such as to make it just possible for the saturated 
steam engines to fulfil them. At best, these engines never 
make up more than 10 to 12 minutes on the trip. But as 


the statement of the railway officials. It seems that in one 
particular instance the driver of a superheater engine was 
never late over a period of two months in pulling up at the 
terminus at Elroy. On another occasion the statement is 
that he was thirty-five minutes late when at Madison, 76 
miles from Elroy. Yet during the rest of the journey he 
was able to make up his lost time and arrived punctually at 
Elroy ! This performance is quoted as being all the more 
remarkable because on the particular division of the line on 


| which it took place the saturated steam engines can at no 
The hull has been built cuits in conformity to Lloyd’s | P 7 a 


time make up for lost speed. 

A hundred and twenty-one miles south of Chicago on this 
route, is Evansville, where the saturated steam engines 
invariably have to coal. Here, however, we are informed, 
the superheater engines have rarely occasion to stop for this 
purpose. Again, the fact that less water is consumed by the 
superheater class of engines enables them to run regularly for 
113 miles without stopping to renew their supply. This is 
particularly important on the division of the li: e over which 
these engines run, as it enables an otherwise unnecessary 
stop to be dispensed with. Between Chicago and Milwaukee, 
a distance of 85 miles, the records, it is stated, show that the 
superheater engines consume one ton of coal less each way 
than the other class. 

The superheater is of the double loop type, the rear return 
bend being only 24in. in front of the fire-box tube plate. It 
is designed to give an average temperature of 600 deg. Fah. 
Its superheating surface is 691 square feet, or 21 per cent. of 
the total evaporating surface, and about 23 per cent. of the 
heating surface in the fire tubes. Steam in both classes of 
engine is distributed to the cylinders by 14in. diameter piston 
valves and Walschaerts’ valve gear. A few other particulars 
are given below. 


Tractive effort.. .. . 37,700 Ib. 
Weight in working order— 

Er gine se de 110 tons 

Engine and tender . 180 ,, 


Heating surface— 
ubes . ay oe 3, ae ae os os oe, os RE 
Fire-box |. Sl ps lel jaye oe aay ae law. <a ra 
Arch tubes 27 ” 
ee ee eee: ” 
a ee ee ee a ee x 
Tender— 
Water capacity 8,275 gallons 
Fuel 12 tons 








HALF-YEAR’S SCOTTISH SHIPBUILDING. 


THE output of new shipping from Clyde shipyards, and 
from those of the East Coast of Scotland, during the first | 
six months of 1911 has reached a figure which fully | 
justifies the forecast at the beginning of the year that a | 
period of great briskness was imminent. As regards the 
Clyde by itself, the tonnage output for the half-year is the 
best on record, with the exception of that for 1906, in which 
year the Cunarder Lusitania swelled the aggregate. During | 
June the production of Scottish shipyards consisted of thirty- 
one vessels of 54,400 tons, to which total the Clyde con- | 
tributed twenty-three of 52,470 tons; the Forth, three vessels 
of 1345 tons; and the Dee and Moray Firth yards, five 
vessels of 598 tons; the Tay had nothing to its credit as | 
regards launches. The half-year’s work in the several dis- 
tricts is shown in the following table :— 








} 

Clyde. Forth. Tay. Dee. 

Vessels. Tons. Vessels. Tons. Vessels. Tons. Vessels. Tons. | 

Jan. 15 3,540 ..— «2. — 1. we — 770 | 

Feb. 20 42,810 .. 2 oe se Sox SD an HS | 

Mar. 28 60,350 .. 3 200 .. 2 2800 .. 5 1100 | 

April 21 36,839 .. 3 35y0 .. 3 2068 .. 12 1607 | 

| May 28 93,847 .. 4 im .. 2 2400 .. 7 880 

June 2 52,470 .. 3 1340 .. — _— ne 600 | 
1 35 309,847 15 6748 48 9 8808 39 5865 | 


The Clyde output for June is thus seen to be the third | 
highest figure for the six months, and it is the best on | 
year. 

For the present half-year the Clyde total of 309,860 tons is | 
exceeded only by the first half of 1906, in the June of which | 





The half-year has been an excep- 
tionally good one on the Clyde, and although the output of | 
May, this is quite naturally accounted for by the fact that 


two 11,000-ton steamers at other yards, while in June there 
was only one large vessel, the 13,000-ton Orient liner Orama | 


| Philosophical Hall, 
| meeting held at Doncaster, on April 8th, 1911. 


at Clydebank. It will be of interest here to enumerate the 


| most important vessels sent from Clyde stocks from January 


to June, in the order of their launching:—The Medina, 
12,500 tons, for the P. and O. Company, by Caird and Co, 
Greenock ; the Argyleshire, 11,000 tons, for the Shire Line, 
by John Brown and Co., Clydebank ; the Hildebrand, 10,000 
tons, for the Booth Line, by Scott’s Shipbuilding and Engi- 
neering Company, Greenock; the Shropshire, 11,000 tons, 
for the Federal Steam Navigation Company, by John Brown 
and Co., Clydebank; H.M.S. Yarmouth, 5258 tons, for the 
British Government, by the London and Glasgow Company, 
Govan ; Saquenay, 3000 tons, for the Richelieu and O itario 
Navigation Company, M ntreal, by the Fairfield Company, 
Govan; H.M.8. Conqueror, 22,500 tons, for the British 
Government, by Wm. Beardmore and Co., Dalmuir; Remuera, 
11,200 tons, for New Zealand Shipping Company, by Wm. 
Denny and Bros., Dumbarton; the Cameronia, 10,500 tons, 
for Anchor Line, by D. and W. Henderson and Co., Partick ; 
Gloucester Castle, 8000 tons, for the Union-Castle Li e, by 
Fairfield Company, Govan ; Orama, 13,000 tons, for Orient 
Line, by John Brown and Co., Clydebank; and the Clan 
Macnaughtan, 5050 tons, for the Clan Line, by A. Stephen and 
Sons, Linthouse. The contracts placed with Clyde builders 
during June have been few and unimportant, the lull in the 
placing of orders, which has been noticeable for the past two 
months, having continued. There is, however, sufficient 
work on hand to keep the yards working full time, and the 
prospects generally continue good. The following are the most 
important contracts placed during June :—A surveying ship 
for the British Government with the Fairfield Shipbuilding 
Company, Govan ; asteamer of 7500 tons, for the Compagnie 
Belge Maritime du Congo, with A. Stephen and Sons, Lint- 
house; a steam yacht, for the Duke of Bedford, with John 
Brown and Co., Clydebank; a steamer of 1600 tons, for 
Canadian owners, with Napier and Miller, Old Kilpatrick ; a 
screw tug, for the Clyde Trustees, with the Ailsa Shipbuilding 
Company, Troon; a 60-ton stern-wheeler, a 40-ton barge, and 
a barge of 120 tons, all for foreign owners, with Alley and 
Maclellan, Polmadie. A question which is causing no little 
anxiety at the present time in Glasgow is the dearth of men, 
particularly riveters and platelayers. At any moment a 
curious state of affairs may arise. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY, JULY 18ru. 


MIDLAND INSTITUTE OF MINING, CIVIL, AND MECHANICAL 
ENGINEERS —The annual general meeting will be held at the 
Leeds. Confirmation of the Minutes of the 
A discussion on 


” 


Mr. W. E. Garforth’s paper on ‘‘Coal Dust Experiments. 


| 3.30 p.m. There will be a Council meeting at 2.30 pm. The 


Finance Committee will meet at 2.25 p.m. to pass accounts for 
payment, 
WEDNESDAY, JULY 19ru. 
THE STEPHENSON SocrEty.— Visit to Swindon Locomotive and 
Carriage Works (Great Western Railway). 
THURSDAY, JULY 20ra. 


THE ‘INSTITUTION OF LOCOMOTIVE ENGINEERS.—Visit to the 
Great Eastern Railway Locomotive Works at Stratford, E. Leave 
Liverpool-street 1.52 p.m. (platform No. 13). 


FRIDAY, JULY 21st. 


North OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Newcastle-upon-Tyne. An Excursion meeting will 


| be held at Blackhill to inspect the different works of the Consett 


iron Company, Limited. Leave Newcastle Central Railway Station 
at 12 noon. 


MONDAY, JULY 24TH, To SATURDAY, JULY 297u. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting, 
1911. For programme see page 630 ante. 


SATURDAY, JULY 29Tu, To SATURDAY, AUGUST 57x 


JUNIOR INSTITUTION OF ENGINEERS.—Summer Meeting in East 
Anglia. For programme see page 653 ante.. 


THURSDAY, AUGUST 3rp, T0 MONDAY, AUGUST 2isr. 


GEOLOGISTS’ ASSOCIATION OF LONDON.—An Excursion to the 
eon District, Norway. Leaving King’s Cross on August 3rd by 
special boat train for Hull. 


SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 20rn. 


GEoLoaIstTs’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a stud i 
the Geology of Lochaber, including Glens Nevis, Roy and 
and Fort William will be the headquarters, The second part ia 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
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Broadford. Full particulars of excursion may be obtained from 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, 8.E. 


WEDNESDAY, SEPT. 13TH. THURSDAY, SEPT. 14TH, anp 
FRIDAY, SEPT. 15rx. 


THe INSTITUTION OF MiniING ENGINEERS.—Cardiff. Annual 
general meeting. Further particulars later. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Outlook. 

BUSINESS wears a somewhat better aspect this week. The 
wheels of trade have begun to revolve again after the suspension 
for the Coronation festivities, and the cessation of production has, 
if anything, improved the position, since in some branches the 
supply was greater than the demand, and this was bad for values. 
There was a fairly good tone on ’Change to-day, and manufac- 
turers are looking forward to next week’s quarterly meeting with 
the expectation of contracts being renewed for a further three 
months, which will tide them over what is usually a quiet time. 
There is a fairly good demand for engineering material of most 
kinds, and requirements in this direction are expected to be good 
for some time to come, since there is a considerable amount of 
engineering work in the district, whilst the new wages settlement 
should tend to the stability of the engineering industries, 


Pig Iron. 

Pig iron continues to occupy a good position, and quota- 
tions are as follows :—Forge pig iron: Staffordshire common, 49s. ; 
part-mine, 50s. to 50s. 6d.; best all-mine forge, 85s.; foundry, 90s ; 
cold blast, 115s.; Northamptonshire, 47s. to 48s.; Derbyshire, 50s. 
to 51s.; North Staffordshire forge, 51s. to 52s ; best, 58s, to 59s, 
Some smelters are complaining that customers will not take 
deliveries. Prices, however, are unchanged, and are generally 
firm. A strike of blastfurnacemen in Northamptonshire has kept 
two furnaces idle for three weeks, and as there is no sign of an 
immediate settlement of the dispute, this curtailment of output 
must help the hardening tendency of pig iron quotations. 


Manufactured Iron. 

Business in best bars continues good, and the standard is 
well maintained at £8 per ton. As regards medium and common 
qualities, however, there is a good deal of continental competition 
still in evidence. Merchant bars are quoted about £6 5s. to 
£67s. 6d. (delivered Birmingham), and nut and bolt iron can be 
bought at £6 2s. 6d., or slightly less, There has beena bracing up 
of the market for galvanised sheets, so that offers cannot be heard 
of now under £10 15s. for 24 gauge corrugated, f.o b. Liverpool. 
While the home trade is giving steady support, the export demand 
is exceptionally strong, South America, Australia, New Zealand, 
India, and South Africa all being good customers. Manufacturers 
have two months’ work on hand, which will take them well within 
the influence of the autumn demand. Black sheets have also 
been moving off rather more freely. Quotations are on the basis 
of £7 10s. to £7 12s, 6d. for doubles. 


Steel Active. 

There is more being done in steel than recently, both 
semi-finished and structural. Steel makers generally are booking 
orders more freely at firmer prices. The belief is that this is 
largely due to the forthcoming Brussels Conference of Steel 
Makers, which is likely to be a very representative gathering. 
An impression prevails that the effect must be to strengthen the 
steel market in an indirect way, though there are grave doubts as 
to a working agreement being found possible. Makers quote 
Bessem r sheet bars £4 15s. to £4 17s. 6d., Siemens sheet bars 
£5, angles £6 12s. 64. to £6 15s, girder plates £7 2s, 6d. to 
£7 5s., ship plates £7 to £7 10s., and joists £6 10s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Quotations. 

Pic iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s, to 53s, 6d.; Derbyshire, 53s 6d. to 54s.; North- 
amptonshire, 54s. 6d. to 54s. 9d.; Middlesbrough, open brands, 
55s. 14d. to 55s. 44d., according to delivery. Scotch: Gartsherrie. 
60s. 6d. to 61s.; Glengarnock, 58s. 6d. to 59s.; Eglinton, 58s. to 
58s 6d., delivered Manchester. West Coast hematite, 64s.; East 
Coast ditto, 62s. 6d. to 63s., both f.o.t. Delivered Heysham: 
Gartsherrie, 58s. 6d. to 59s.; Glengarnock, 56s. 6d. to 57s.; Eglin- 
ton, 56s. to 56s. 6d. Delivered Preston: Gartsherrie, 59s. 6d. 
to 60s.; Glengarnock, 57s. 6d. to 58s.; Eglinton, 57s. to 57s. 6d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £6 10s. to £7; Lancashire hoo) 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; 
boiler plates, £7 15s.; plates for tank, girder, and bridge work, 


£7 to £7 5s.; English billets, £5 to £5 5s.; foreign ditto, £4 10s. 
to £4 12s. 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £71; tough ingots, £61 to £61 10s.; best selected, 


£61 10s. to £61 15s. per ton; copper tubes, 84d.; brass tubes, 
63d.; condenser, 77d.; brazed aes tubes, en rolled brass, 
64d.; brass wire, 6?d.; brass turning rods, He yellow metal, 
id. to 64d. per lb, Sheet lead, £16 to £16 5s. per ton. English 
tin ingots, £194 15s. per ton. 


The Lancashire Coal Trade. 

There was a limited attendance on the Coal Exchange 
on Tuesday, but a rather better undercurrent to note Slack 
remained unchanged. It was rumoured that several mills 
and two large engineering works in the neighbourhood have had to 
close down owing to the strikers preven'ing deliveries of coal, but 
this was not confirmed at the time of writing. Quotations were 
nominally as follows:—Best Lancashire for domestic purposes, 
14s, 2d. to 15s. 2d.; seconds, 12s. 2d. to 13s. 2d.; common, 9s. 6d. 
to 10s, 8d.; best burgy, 93. 9d. to 10s. 6d.; round furnace coal, 
lls. to 11s. 6d.;-best slack, 83, 11d. to 9s. 5d.; medium, 8s. 5d ; 
common, 6s, to 7s., at the pit. Coal for shipping and bunkering 
purposes: Screened, 9s. 9d. to 10s. 6d.; unscreened, 9s, 3d. to 
9s, 9d., delivered Manchester Ship Canal. 


Labour Troubles. 


Manchester and Salford are this week in the throes of a 
vast and complicated labour dispute, which is causing considerable 
inconvenience to businesses of all kinds. The seamen and dockers’ 
strike, which commenced a week or more ago in quite a mild form, 
remains unsettled, and conferences between the dock workers’ 
representatives and those of the Manchester Ship Canal Company 
have so far been ineffective in settling the points in dispute. In 
the meantime ships are lying in the docks with their cargoes, 
some of which are of a “Seeman nature, unloaded. Now the 
dispute has been immensely complicated by a strike of carters, and 
at all the railway goods yards the bulk of the traffic is being held 
up. Only in a very few cases have lorries laden with food stuffs, 
vegetables, tish, &c., been able to make their way into the whole- 
sale markets whence the shopkeepers in Manchester and the 








surrounding districts obtain their supplies. In such cases the 
vehicles have required the escort of large bodies of mounted police 
to prevent the attention of the pickets. The actions of these men 
have in many cases led to collisions with the members of the police 
force, which is all too small for the work on hand, and the general 
opinion is that much more stringent steps will have to be taken to 
restrain the operations of the pickets. Carts have been overturned 
and their contents scattered about the roads, while horses have 
been unharnessed and turned loose; in fact, the clause in the 
Trades Act of 1906, which deals with the subject of picketing, is 
being disregarded in a manner which reflects great discredit on 
the trade union leaders, An amusing feature of the dispute 
occurred on Tuesday, when a motor trailer carrying paper for a 
local newspaper whose sympathies are not often on the side of 
capitalists in trade disputes was upset by the strikers. The pickets 
during Tuesday night were expecting to hold up all the early 
morning traffic, and three lorries carrying machinery to one of 
the stations passed through Albert-square soon after one o’clock, 
but returned about an hour later accompanied by a body of strikers. 
There was about the usual attendance on the Iron Exchange on 
Tuesday, but owing to the labour troubles it was practically 
impossible to obtain deliveries, and prices ruled nominally un- 
changed in most departments. Tin ingots, however, closed the 
turn dearer. 


Manchester Tramways. 


The report of the Tramways Committee of the Manchester 
Corporation for the year ended March 31st, just issued, shows that 
the system continues to progressrapidly. The gross profit is given 
as £290,951, against £276,958 in the previous year. The aggre- 
gate length of single track open for traffic on March 3lst was 182 
miles 1694 yards. The traffic revenue works out at 11.043d. per 
car mile, an increase of 0.174d. per mile over the preceding year. 
The total working expenses are 7.174d. per car mile, an increase 
of .027d. per mile. This is attributed mainly toincreased payment 
for local rates, £38,500 to £41,313, or .033d. per car mile. The 
grant of half wages to sick workmen involved a total cost of £2276, 
or .032d. per car mile, otherwise the working expenses would have 
shown a decrease. The number of cars in use is 600. The gross 
capital expenditure of the department now stands at £1,9%1, 160, 
and there are unexhausted borrowing powers amounting to 
£301,241. The total amount of the sinking fund is £334,642, and 
renewals and depreciation stand at £431,182. The energy per car 
mile amounts to 1.673 unit, compared with 1.709 unit for the pre- 
ceding year, though the average number of passengers has in- 
creased from 9,26 to 9.55. The passengers carried numbered 
165,800,077, which is the highest yet reached. 


New System of Warming Buildings. 

I had recently an opportunity of inspecting the heating 
apparatus which has been adopted in the gigantic new building of 
the Liver Friendty Society in Liverpool. The system of warm- 
ing by hot panels has been devised to utilise the full effect of 
radiant heat in distinction to warming by convection such as occurs 
when radiators are used. With the hot panels a much lower tem- 
perature of warming surface can be maintained, and, although a 
certain amount of heat is distributed by convection, the majurity 
of the heat units are diffused in the form of heat rays directed at 
all angles from the radiating surface. This fact, and the further 
important advantage that the warmth is reflected from the 
surrounding walls and furniture, was ascertained by experiments 
carried out at the National Physical Laboratory, and also by tests 
made at the Royal Liver Buildings by Captain Sankey. Although 
the actual temperature of the room —as measured by the thermo- 
meter—may be as low as 55 deg., there is a general feeling of 
comfort due to the heat rays being directed on to the body of the 
occupant of the room. It is claimed that owing to the com- 
paratively low temperature of the warming surface, the quality of 
the air cannot be impaired by undue drying. Each panel consists 
of a coil of jointless wrought iron pipe embedded in a layer of 
special composition which is not affected by the heat of the pipes 
and of which the rate of expansion is extremely low. The material 
sets to a hard surface which can be painted, and on which 
mouldings can be mounted if desired. The pipes are coupled to 
the main warming system, and each section valved to enable the 
temperature to be increased or decreased as desired. The pipes 

are of special construction, the joints being made by the oxy- 
acetylene process, and are subjected to a high test pressure, the 
risk of leakage being thus avoided. The makers of the apparatus 
are Richard Crittall and Co., Limited, London. 


BARROW-IN-FURNESS, Thursday. 
Hematite Pig Iron. 

The condition of the hematite pig iron trade of this 
district has undergone little change since last week. There is a 
note of improvement so far as West Cumberland is concerned in 
the Workington district, where more iron is now wanted on local 
account by reason of the restarting of the Moss Bay Steel Works. 
The general demand for iron remains quiet, and not a deal of new 
business is coming to hand. On general account their inquiry is 
particularly slack. Makers are quot ng 63s. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For special sorts of 
iron there is a steady demand, and this is a trade that is growing. 
The rate for this class of iron runs from 66s. to 69s. per ton net. 
In warrants there is nothing doing, and prices are easier to 61s. 9d. 
rton net cash. The stores of warrant iron have been increased 
in West Cumberland by 6000 tons, and now represent in the 

aggregate 45,603 tons, 


Iron Ore. 

The demand for iron ore is rather bigger in some parts of 
the district, but as a general rule there is not much increase to 
note in the amount of business offering. Good average sorts of 
ore are quoted at 10s. to )2s., and the best qualities are at 19s. 6d. 
ape net at mines. The demand for Spanish ores is steady 

tt week over 5000 tons arrived in Barrow from Benisaf. This 
ore is quoted at 20s. per ton delivered for the best sorts. The 
— of ore from Barrow are again quiet, but a good tonnage 
is being sent to Scotland from Hodbarrow Pier in the river 
Duddon and other places in Cumberland. 


Steel. 

There is renewed activity to report in the steel trade. 
After being idle for ten weeks the\Moss Bay Steel Works were 
re-started on Monday last. They were shut down owing to slack- 
ness in trade and at the same time certain repair work was necessary. 
At Barrow the rail mills are well employed and at some of the mills 
there is a fair amount of activity, with the exception of the plate 
mill, which still stands idle. For steel rails the demand continues 
to be fair and heavy sections are quoted at £5 12s. 6d. to £5 15s, 
per ton. The trade offering in light rails or colliery sections is 
small. Heavy tram rails are a slow trade at £8 10s. per ton 
Hoops, tin bars, &c., are in quiet request. Shipbuilders and 
engineers are full of work and will be busily employed for a long 
time tocome. No new orders are reported. 


Fuel. 
There is a quiet demand for coal, steam sorts being quoted 
at 11s. to 15s, 6d. per ton delivered. East Coast coke is in steady 
request at 20s. 6d. per ton delivered. 


Shipments. 

The shipments of pig iron last week represented 8197 tons 
and steel only 457 tons, a combined total of 8654 tons and a decline 
of 8847 tons. The shipments of iron and steel this year stand now 
at 253,562 tons, a decrease of 103,153 tons, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE labour difficulties at the ports, although now 
apparently satisfactorily adjusted, have helped to keep business 
extremely quiet, and sellers of raw materials are not anti- 
cipating any revival until the quarterly meetings have been 
held. Deliveries of iron, which were stopped owing to the 
holidays and stocktaking, are being resumed, and generally 
operations are again being carried on on a normal scale, but 
fresh bookings are limited. This quietude is, of course, not 
unusual at this period of the year. Despite the activity at most 
of the steel ‘ootina complaints are still being made of low and 
unremunerative prices, which, as we have noted for some time 
past, are pretty general in this district. Speaking on this subject 
at the annual meeting of John Brown and Co., Sir Chas. McLaren, 
the chairman, said he did not think they had ever had a 
greater volume of orders in their several departments than during 
the present year, but profits had been disappointing owing 
to the severity of competition. There had been changes in the 
manufacture of gun forgings, shafting, marine forgings, and other 
high-class steel products. and profits had fallen off to a very con- 
siderable extent, notwithstanding the increased capacity of the 
plant. If the profits in the coal trade, in shipbuilding, and in 
steel had been anything like what they were not very long ago the 
results would have been very much better. What was true of his 
company was true, he thought, of all firms connected with the 

“9 trades of Sheffield. The annual report of Davy Brothers, 
Limited, another local engineering company, also confirms our 
remarks regarding the unremunerative level of prices, for it states 
that, despite the greater activity in trade generally, prices for engi- 
neering work have been exceedingly low, and combined with this 
there has been the enhanced cost of almost all materials. 


The Coal Trade. 

It was with considerable relief that the coal trade learned 
of the settlement of the shipping and dock troubles, for the situa- 
tion was fast becoming serious owing to congestion of loaded 
wagons at the ports and sidings. Numbers of collieries were set 
down, but owing to the fact that holiday stoppages were pretty 
numerous, the strike itself did not cause so much closing down 
of pits as would otherwise have been the case, for the 
industrial consumption absorbed a fair proportion of the 
restricted outputs. At the same time there is a very 
large tonnage on rail awaiting shipment, and empty wagons are 
searce. Prices are steadily held at 8s. 6d. to 8s. 9d. per ton for 
best South Yorkshire hards. It is well known that there are some 
large orders to be placed by continental buyers. 


House Coal. 

Contracts for house coal are being steadily renewed at 
the same prices as last year, but many merchants are still holding 
off the market in the hope of securing better terms. According to 
present indications these do not seem likely to be granted. 
Current business is at the usual summer level. 


Slacks. 

Supplies of slacks have been further diminished by the 
events of the past few days, and the market is stronger. The de- 
mand is very steady. Quotations :—Best washed smalls, 53. 6d. to 
6s ; best hard slacks, 5s, 6d. to 5s. 9d.; seconds, 4s. to 4s. 3d., all 
per ton at pits, 


Pig Iron. . 
Business in pig iron, both hematite and common iron, is 
very restricted, but deliveries against old contracts are now being 
recommenced. One reason for the quietude is the fact 
that many manufacturers have not been taking iron up 
to contract requirements, and have consequently a good deal of 
material yet to come in. Owing to the larger demands from 
agricultural machinery makers, bar iron makers are doing better ; 
but the monthly meeting of the South Yorkshire Association 
passed off without any change being made in prices. Pig iron 
quotations :—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto forge, 
mottled and white, 49s. 6d.; ditto basic, 52s.; Derbyshire foundry, 
49s. 6d. to 50s. 6d.; ditto forge, 47s. 6d. to 48s. 6d., all per ton 
net delivered Sheffield or Rotherham. East Coast hematite, 
mixed numbers, 68s. net, and West Coast, 76s, to 77s., less 24 per 
cent. discount. 


The Steel Trades. 

Continued activity is reported in most branches of the 
steel trades. The armament departments are all extremely busy, 
and what is believed to be the largest ingot yet produced in the 
United Kingdom has been cast by Cammell, Laird and Co. at 
their Grimesthorpe works. It weighs 130 tons, and was ultimately 
rolled into a mild steel plate in the armour-plate mill. During 
the next week or two the firm will cast several 130-ton ingots, 
from which will be made the rotor wheels for the battleship being 
built at Birkenhead. The lighter trades of the town are also 
working at full pressure, Export business is well maintained 
despite the falling off in American trade. The quarterly returns 
of exports to the United States from Sheffield show a reduction in 
the value of steel sheets, bars, wire, &c., of £56,000, the total of 
£117,355 comparing with £173,527 a year ago. The present 
return is the lowest since the June quarter of 1909, Other 
descriptions of steel products also show a decline. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

AGAIN a very slack market must be reported, though on 
the whole the influences are better, and traders are in somewhat 
more cheerful spirits than for several weeks. The more favour- 
able reports from the United States, more particularly regarding 
the rail trade, and the expected early termination of the seamen’s 
strike, are tending to increase confidence, though unfortunately 
this is, to some extent, counteracted by political troubles in the 
shape of the action taken by Germany in Morocco ; the signifi- 
cance of this last, however, appears to have been overdune, and an 
upward movement seems to besetting in again. Until the market 
is more settled it is hardly likely that consumers will begin to 
buy freely for delivery ahead, and at present they only purchase 
supplies from hand to mouth. It is not conducive to business 
to see quotations up one day and down the next. Owing 
to the absence of forward buying the quotations for other 
than prompt delivery are merely nominal. The general price for 
No. 3 Cleveland G.M.B. piz iron this week for prompt f.o.b. 
delivery has been 46s. 74d. per ton, with No. 1 at 50s. 14d., Nos. 4 
foundry and 4 forge at 46s. 14d., and mottled and white at 
45s, 104d. per ton, though on Tuesday figures 14d. per ton below 
these were being accepted. Wolsues market was favourably 
influenced by Connal’s report that their stocks on Tuesday declined 
1440 tons, and somewhat brisker exports have agood effect. There 
has not been much done in the warrant market for some time, as 
the time does not seem to be favourable for speculators, the turn- 
over is too small, and the fluctuations in prices within too narrow 
limits. The movements have of late been no more generally than 
1d. per day, and what is gained one day is lost the next. 

Hematite Pig Iron. 

Improvement can be reported in the East Coast hematite 

pig iron trade so far as demand is concerned, but it is of small 
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extent, and nothing like what might be expected with the steel 
trade so active and promising. "The price does not increase, in 
fact, it is rather easier, but that is due to the fact that West Coast 
warrants are easier in price—they have been procurable this week 
at 61s. cash—and this has brought the general quotation for mixed 
numbers East Coast hematite iron down to 61s 6d. per ton for 
prompt delivery, but it is difficult to secure contracts at that as 
consumers expect to be able to get East Coast hematite iron at 
lower rates than are ruling for West Coast. 


Iron-making Materials. 
The prices of Spanish iron ore are somewhat nominal, 
no busi has been transacted for some considerable 
time, and consumers are drawing heavily from their stocks, 
Merchants still adhere to 20s. per ton as their price for Rubio ore 
ex ship Tees, but buyers are not prepared to give more than 19s.; 
indeed, anyone who was compelled to sell would have to accept less 
than that to effect a sale. How poor the buying has been of late 
is indicated by the smallness of the imports of foreign ore lately. 
Last month the quantity imported into Middlesbrough was 
only 107,831 tons, which is hardly more than half the usual 
import. In the second quarter of this year the quantity 
imported reached no more than 436.926 tons, whereas in the 
first quarter it was 549,742 tons, and in the second quarter of 
last year 558,000 tons. The last half-year’s imports have reached 
986,688 tons, against 1,148,980 tons in the first six months of last 
year. As the consumption has not declined to that extent, it is 
evident that stocks are being depleted. But if consumers in this 
district are not buying the Germans and Americans are—they 
have made contracts with Spanish mineowners for large quantities. 
German ironmasters have also bought much Swedish and Lapland 
ores—]2,000,000 tons, it is reported, to be delivered between 1912 
and 1927, and Americans have placed orders for over three million 
tons of ore from the same quarter. It is to be presumed that 
payment for the ore will be made by sliding scale. The general 
— for furnace coke is still 14s. 6d. per ton delivered at Middles- 
rough. Though heavy reductions in production have lately been 
made by the laying off of furnaces, there is still too much on offer. 





Manufactured Iron and Steel. 

There is a great contrast between the business in the 
manufactured iron and steel industries and that in pig iron. 
Improvement is generally reported in nearly all branches of the 
former, good orders are held by most producers, and full time is 
now the rule at the mills. On account of the slackness of the rail 
trade last quarter, the shipments of manufactured iron and steel 
from Middlesbrough showed a considerable falling off, for they only 
reached 145,404 tons, against 176,369 tons in the previous quarter, 
and the half-year’s exports were only 321,773 tons, against 342,652 
tons in the corresponding six months of last year. But there has 
been a revival of the rail trade, and increased exports are counted 
upon this month. The falling off was heavy to South America, 
which is one of the best markets for railway material and galvanised 
sheets. No changes in quotations can be reported this week, but 
—_ is a general expectation that advances will be made before 
ong. 


Shipbuilding. 

All the yards are full of work, but shipowners are not 
giving out fresh orders so freely as of late, especially for new cargo 
steamers. Elder, Dempster and Co., Liverpool, have placed orders 
for six steamers for their African coasting trade, and two 
of these will be built by Smith’s Dock Company, at South- 
bank. The output of new vessels on the Wear during the first 
half of this year has amounted to 42 vessels of 131,474 tons, as 
compared with 36 vessels of 97,403 tons in the first six months of 
last year. Middlesbrough shipbuilders in the first half of this 
year launched 27,767 tons of shipping, against 20,841 tons in the 
first half of 1910. The shipbuilding yard carried on by R. Craggs 
and Sons at Middlesbrough for very many years is to be dis- 
mantiled, and the new proprietor, Mr. Thomas R. Dent, Wharfinger, 
is to utilise the site for a wharf about 700ft. long. Messrs. Craggs 
have carried on a shipbuilding business at Middlesbrough for con- 
siderably over half a century. Ship repairing is not quite so brisk 
as it was, but there is enough work to keep those engaged in 
fully employed. Some time ago the men at Smiths Docks 
struck work against the introduction of time clocks; the dispute 
has been settled by the men giving way. 


Rival Trades Unions. 

Some two months ago a dispute arose at the shipyard of 
Short Brothers, at Pallion, between the Boilermakers’ and Ship- 
wrigh s’ Societies respecting the control of the ironworkers there. 
The boilermakers’ claimed the right for their members to work at 
that yard, but the Shipwrights’ Society contended that the yard 
had been a Shipwrights’ Society yard for forty years, and should 
remain so. Some of the members of the Shipwrights’ Society, when 
called upon to pay up arrears refused, and joined the Boilermakers’ 
Union. They were then dismissed from the yard. An effort has 
been made within the last few days by the Mayor of Sunderland to 
bring about a settlement. A conference was held on Saturday, 
but though no settlement was arrived at, proposals were 
made which will probably bring the dispute to an end. The 
Boilermakers’ Society propose that Short Brothers shall reinstate 
the men who have been discharged since joining their society. The 
Shipwrights’ Society agree that the members of the Boilermakers’ 
Society shall be at liberty to work with the members of their 
society, who might do plating, riveting, and caulking at the yard, 
provided that the members of the Shipwrights’ Society shall be at 
liberty to work at plating, riveting, and caulking with the mem- 
bers of the Boilermakers’ Society in other shipyards or docks. 
It is also proposed by the Shipwrights’ Society that all matters in 
dispute between the two societies should, failing settlement by 
their representatives, be referred to three disinterested referees. 
A dispute has this week occurred at the Hebburn yard of Palmer’s 
Shipbuilding and Iron Company among the boilermakers, and the 
platers and riveters have come out on strike, 


Cval and Coke. 

Business is slack ; it is detrimentally affected by both the 
seamen’s strike and the unrest in Northumberland on the three- 
shift system. In this district a good many of the shipowners have 
given the advances claimed by the seamen, and those who have not 
talk about laying up their steamers fora time. The Northumber- 
land Miners’ Conciliation Board has awarded an advance of 1} per 
cent. to the miners, making the wages 274 per cent. above the 
basis, and the wages of surface workers are increased propor- 
tionately. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Pig Iron Warrant Market. 

COMPARATIVELY little interest has been shown this week 
in pig iron warrants. District holidays have begun in the West of 
Scotland, and the trades holidays open next week in Glasgow, 
continuing from ten days to a fortnight, during which manufac- 
turing industry will be suspended. In these circumstances local 
dealers are giving less than the usual attention to the market. 
At the same time there can be no doubt that shipments have 
recently become disappointing, stocks being also on the increase, 
while the strikes in the shipping trade have had a very unfavour- 
able influence. Little dependence is placed on current reports 
from the United States, which are conflicting, some private cables 
speaking hopefully, while other messages are in the main unfavour- 
able. In the last few days purchases have been mainly of iron to 
be delivered one month hence, when it is hoped the labour troubles 





in the shipping trade will be atan end. Business has been done 
in Cleveland warrants from 46s. 34d. to 46s, 5d. cash, 463. 54d. to 
46s. 7d. one month, and 46s. 11d. to 46s. 64d. three months. 


The Scotch Pig Iron Trade. 

The current demand for Scotch pig iron is comparatively 
quiet, especially on local account, owing to existing and impending 
holidays. Foreign business has undoubtedly sustained a check by 
the strikes of seamen and dock labourers. The quantity of pig 
iron despatched from Scotch ports in the past week was only 
4058 tons, compared with 7278 in the corresponding week of last 
year, and 1603 tons of the amount was sent coastwise, the quantity 
actually going abroad being 2455 tons. Four furnaces have been 
put out of blast at Carnbroe Ironworks for repairs, and there are 
now 79 in operation in Scotland, compared with 84 at this date last 
year. It is stated that the stock of Carnbroe iron on hand will 
meet all wants until the repairs are finished and the furnaces 


Newport, Mon., Coals. 

There was a brisk state of things at the docks last week, 
and tonnage came in very freely. Dealers having bast steam were 
very satisfied, and quotations were well maintained. _ For coals of 
secondary character business was slack, and easy conditions ruled, 
Most transactions were carried out carefully, the outlook being 
considered of a risky character. As regards smalls, prices were 
steady, and in all the total was very satisfactory. Over 100,000 
tons were cleared to foreign destinations and 12,925 coastwise. 
Latest :—Tonnage increasing ; shippers busier than they have been 
for some time, and all best eaalities steady. Forward business 
quiet ; buyers and sellers holding to prices, but regarding the 
situation as one for careful consideration. Smalls easier. Prices: 
—Best black vein, 15s. 6d to 15s. 9d.; Western, 15s, to 15s. 3d.; 
Eastern, 13s. 9d. to 14s.; other kinds, 13s. 6d. to 13s, 9d.; best 
smalls, 8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s ; inferiors, 7s, 6d. 
to 7s 9d. Bitumi : Best households, 15s. 6d. to 16s. 6d.; 
ds, 14s. to 15s. Patent fuel, 16s. to 17s. Coke: Foundry, 








18s, to 20s.; furnace, 16s. to 17s. Pitwood, ex ship, 19s. to 


again in operation. While the amount of present b in 
Scotch pig iron is only moderate, makers are maintaining their 
rices. Govan and Monkland are quoted f.a.s at Glasgow, Nos. 1, | 19s. 3d. 


; Nos. 3, 55s.; Carnbroe, No. 1, 60s ; No. 3, 56s.; Clyde, No. 1, 
60s. 6d.; No. 3, 55s. 6d.; Gartsherrie and Calder, Nos. 1, 61s.; 
Nos. 3, 56s.; Summerlee and Langloan, Nos, 1, 63s.; Nos. 3, 58s.; 
Coltness, No. 1, 82s.; No. 3, 58s.; Eglinton, at Ardrossan or Troon, 
No. 1, 56s.; No. 3, 55s.; Glengarnock, at Ardrossan, No. 1, 64s.; 
No. 3, 59s.; Dalmellii n, at Ayr, No. 1, 57s.; No. 3, 55s.; Shotts, 
at Leith, No. 1, 62s. 6d.; No. 3, 58s.; Carron, at Grangemouth, 
No. 1, 633.; No. 3, 58s. per ton. The demand for English iron 
for use in Scotland has been falling away to some extent in the 
last few weeks, but it is hoped that this is only temporary, and 
that ere long there will be an improved inquiry. The arrivals 
from Middlesbrough and district in the past week amounted to 
4082 tons, being 2363 tons less than in corresponding week of last 
year. 


The Hematite Trade. 

There has been no demand for Cumberland hematite 
warrants, which are quoted nominally unchanged, although a 
fairly large increase in stocks has been against the market. 
Makers of Scotch hematite, and, indeed, of this class of iron 
generally, take the attitude that prices are already more than 
sufficiently depressed, in view of the high cost of production. De- 
liveries in Scotland have been moderate, and during the next 
fortnight comparatively little raw iron will be required. 


Shipbuilding and Engineering. 

The output of new shipping in the Clyde in the first half 
of the year has amounted to 309,860 tons, exceeding that of the 
corresponding six months of 19.0 by 93,000 tons. Only once in the 
history of the trade has this tonnage been exceeded in the same 
part of the year, and that was in 1906. The new tonnage placed 
during June was of moderate proportions, but some good orders 
have since been received, including a couple of steamers for the 
Canadian Pacific Railway. Marine engineers and boilermakers 
have been very busy, and they have still a large amount of work 
on hand. 


Malleable Iron and Steel. 

There has been a fair amount of work in the malleable 
iron trade, the makers being anxious to finish orders before the 
annual trade holidays. No change is noted in prices. In the 
steel trade work has been comparatively regular, and in some in- 
stances there has been pressure to deliver shipbuilding material 
New orders, however, have been somewhat difficult to obtain, 
buyers holding off until after the holidays. Fair inquiries are 
reported for a variety of material, but buyers and sellers have had 
difficulty in coming to terms, and new business at the moment is 
quiet. 


The Coal Trade. 

Business in the coal trade has been subject to a good deal 
of interruption owing to the seamen’s and dock labourers’ strikes. 
The latter have been particularly troublesome, and in some cases 
serious delay to vessels was only averted by making substantial 
advances of wages tothe men. In the case of dockers in the em- 
ployment of the railway companies while the men came out on 
strike, they were induced to return to work by a representation 
that their conduct was illegal, and they are now working under a 
fortnight’s notice, so that there is a prospect in their case of an 
early recurrence of the trouble. The Corporation of Glasgow has 
purchased about 700000 tons of coal for delivery during the 
ensuing year. There were offers from seventy tenderers for over 

000,000 tons, and the prices paid are on an average 74d per ton 
less than last year. Prices of shipping coal, as also of inland sup- 
plies, are this week quoted without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

EVERYONE engaged in the coal trade agrees that more 
trying conditions have rarely if ever been experienced. The 
needed settlement of the Cambrian strike showed no hopeful 
feature; on ’Change it was stated that business was very bad ; 
another complication was narrowly avoided, the tippers having 
threatened to strike, and it was no wonder that trade was very re- 
stricted ; quotations, especially for forward, being difficult to 
obtain. Still, it showed the character and extent of the Welsh 
coal trade that, with all drawbacks, the quantity of coal shipped 
was very large. On several days fifty to sixty thousand tons were 
exported. Admiralty coals have been in strong demand ; smalls 
rather stationary. Monmouthshire coal steady. Satisfaction was 
expressed that the unionist difficulty at Treharris was not feared, 
and that the dispute between the Bristol Channel importers and 
Bordeaux pitwood shippers was lessening. House coal quiet ; quo- 
tations harder for forward ; best large up to 18s. 6d. to 19s, 


Present State of Trade. 

This week tonnage came in freely, and prospects in the 
labour direction seemed to improve. The difficulty with the 
Treharris men was reported to have shown more hopeful signs, and 
it was thought that a full resuinption of work was likely. No 
change has taken place in conditions of the Cambrian strike, and 
the Semaion in local papers continues, Colliery supplies are 
expected to be lessened when the investiture of the Prince of Wales 
takes place, and quotations are expected to remain firm, All 
Admiralty coals, best and seconds, are held firmly. Latest 
prices :—Best steams, 18s, 6d. to 19s. ; best seconds, 17s. to 
17s. 9d.; ordinaries, 16s. to 16s. 6d.; best drys, 16s. 6d. to 17s.; 
ordinary drys, 15s. to 15s. 6d.; best washed nuts, 14s. 6d. to 15s.; 
seconds, 13s. 6d. to 14s. ; best washed peas, 12s, 6d. to 13s. 6d.; 
seconds, lls. to 12s.; best bunker smalls, 10s, 6d. to 10s. 9d.; 
best ordinaries, 10s. to 10s. 3d.; cargo smalls, 8s. 9d. to 9s. 3d.; 
inferior, 8s. to 8s. 6d.; best Monmouthshire black vein, 15s. 9d. 
to 16s.; ordinary Western Valleys, 15s. 3d. to 15s. 6d.; best 
Eastern, 14s, to 14s. 3d.; seconds, 13s. 9d. to 14s,. Bituminous: 
Best, 17s. to 18s.; best ordinaries, 143. 6d. to 16s, 6d.; No. 3 
Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 
10s, 6d. to 10s. 9d.; No. 2 Rhondda, 11s. 9d. to 12s. 3d.; through, 
10s. 3d. to 10s. 6d.; smalls, 8s. to 8s. 6d. Patent fuel, 16s. 9d. to 
17s. 6d. Coke: Special foundry, 24s. to 263.; foundry, 18s. to 
20s. 6d.; furnace, 16s. to 17s. Pitwood, ex ship, 19s. to 19s. 3d. 
Coal and patent fuel quotations f.o.b, Cardiff, Penarth or Barry 
Dock, cash 30 days, less 2}. 





Swansea Coal. 

Shippers, and in fact all classes, have been gratified with 
the condition of trade, and the better prospects. The total 
imports and exports have been close to record. Latest :—This 
week the alteration has not been material ; inquiry good ; under- 
tone steady ; Swansea Valley large excellent ; the Genoa option 
class values well maintained ; rubbly culm strong ; duff firm ; red 
vein not brisk ; small steam good, but other qualities poor inquiry. 
Best malting anthracite, 21s. to 23s. net ; second, 18s. 6d. to 20s. 
net ; big vein, 16s, to 18s., less 24; red vein, lls, 9d. to 13s. 6d., 
less 24; machine-made cobbles, 20s. 6d. to 22s. 6d. net; Paris 
nuts, 22s, to 23s. 6d. net; French nuts, 2ls. to 23s. 6d. net ; 
German nuts, 21s. 6d. to 23s, 6d. net; beans, 19s. 6d. to 
22s, net; machine-made peas, 10s. 6d. to lls. 6d. net; fine 
peas, 9s, 6d. to 10s. net; rubbly culm, 7s. 6d. to 8s., less 24 ; 
duff, 3s. 9d. to 4s. 6d. net. Steam coal: Best large, 18s. 6d. to 
19s, 6d.; seconds, 13s. 6d. to 14s. 9d.; bunkers, 10s. to 11s. 6d. ; 
small, 7s. 6d. to 8s. 6d., all less 24. Bituminous coal: No. 3 
Rhondda, large, 17s. to 18s. 6d.; through, 15s, 6d. to 16s.; small, 
10s, 9d. to lls, 6d. Patent fuel, 14s. 6d. to 15s., all less 24, 


Iron and Steel. 

Dowlais has been busily engaged with heavy steel rails 
for India. Work was brisk from Saturday night until the follow- 
ing Saturday, and the total make was large, tin bar angles, flats 
and fish-plates being unusually large, and giving finishers and 
straighteners a good deal of employment. At Swansea Baldwin’s 
furnace has been busy of late, and the industries of the Valley are 
doing well. Latest market quotations :—Pig iron: Hematite mixed 
numbers, 61s, 9d. cash, 62s. month ; Middlesbrough, 46s. 2d. cash, 
46s. 6d. month ; Welsh hematite, 463. to 46s, 6d. d.d.; East Coast 
hematite, 65s. c.i.f.; West Coast, 65s. c.i.f. Steel bars: Siemens, 
£5; Bessemer, £4 17s. 6d. Iron ore, 18s. 1d. to 19s. 6d 


Tin-plate. 

Last week, although the labour of production was trying 
on account of weather conditions, the make was well maintained. 
One of the difficulties now under discussion is a claim by annealers 
for a concession of 1s. for every 100 boxes, and at some works it is 
threatened that notices will be put in. Latest prices remain firm, 
and the certainty of their remaining so is admitted. American 
competition is regarded as the cause why the trade is not more 
active. Latest quotations are as follows:—C.A. roofing sheets, 
30g., £9 to £9 5s.; big sheets for galvanising, 30 g.. £9 to £9 5s.; 
finished black plates, £11 10s.; galvanised sheets, 20g., £10 15s. ; 
block tin, £197 cash ; £'91 15s. three months. Other quotations :— 
Copper, £57 5s. cash ; £57 17s. 6d. three months. Lead :—English, 
£13 17s. 6d.; Spanish, £13 7s. 6d.; spelter, £24 12s. 6d.; 
silver, 248d. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WESTINGHOUSE, CHURCH, KERR AND Co., of New York, announce 
the election of Mr. John F. Wallace as president of the company. 

Mr. Harry J. Grice asks us to inform our readers of the 
removal of bis offices from 20, Cannon-street, to his works, 79-81, 
Lombard-street, Birmingham. 

THE business of Acer, Limited, cylinder grinding specialists, of 
Hanwell, has been transferred to Leaborne Works, Harrow, to- 
gether with the staff, plant, &c. 

J. WARDELL AND Co. have removed from Westminster Chambers, 
9, Victoria-street, 8.W , to more commodious offices in Westminster 
Chambers, 3, Victoria-street, Westminster, S.W. Telephone 
number, 5639 Gerrard, and telegraphic address, ‘‘ Expetible, 
London.” 

Tue Electric and Ordnance Accessories Company, Limited, 
Birmingham, announces that it is now represented for its 
electric manufactures in and round the city of Sheffield for 
a radius of 15 miles by Mr. H. E. Ridley, 104, Marlcliffe-road, 
Sheffield. The agency for its ‘‘ Vickers” centrifugal and 
** Vickers” propeller fans will be, as before, in the hands of Mr. 
J. Crawford, of Manchester. 

Jno. Hy. ANDREW AND Co., Limited, of Toledo Steel Works, 
Sheffield, have appointed Bernard Holland and Co., of 17, Victoria- 
street, S.W., to act for them in London and district so far as 
the British Government departments, railway companies, engi- 
neers, shipbuilders, contractors, &c., are concerned, the arrange- 
ment hitherto existing between them and Campbell, Macmaster 
and Co., of 11 and 12, Clement’s-lane, E.C., having expired. 

It is announced that, in consequence of the death of the late Sir 
John Aird, the businesses of John Aird and Sons and the 
Westminster Construction Company, Limited—of which the late 
Sir John Aird was chairman from its formation in 1899—have 
been amalgamated, and will in future be carried on under the 
registered style and title of ‘‘Airds, Limited.” There will be but 
little change in the ——r. or staff. The chairman of Airds, 
Limited, is the present Sir John Aird and the managing director 
Mr. Malcolm R. Aird. 











ContTract.—The Midland Railway Carriage and Wagon Com- 

ny, Limited, has accepted the tender of Belliss and Morcom, 

imited, for the equipment of the central power generating station 
at its new works, Washwood Heath, Birmingham. 


Sir Ropert HapFiELp, F.R.S.—Sheffield University conferred 
the honorary degree of Doctor of Metallurgy on Sir Robert Had- 
field, F.R.S , on the Ist inst. In a speech made on the occasion 
Sir Robert made eulogistic reference to the work carried out by.the 
University. He remarked that he did not think he was exaggerat- 
ing when he stated that Sheffield men could claim to have unsel- 
fishly and freely contributed to the world more original research 
work in the metallurgy of iron and steel than any other section of 
the empire, or, in fact, of any other nation. 


Tue Royal Artillery Committee from Woolwich was 
present recently at Larkhill Practice Camp, Salisbury Plain, to 
witness the trials of a new field gun, the invention of Colonel 
Deport, a French officer. The inventor claims that his gun is 
an improvement on the present quick-firing gun in use by the 
Royal Horse and.Field Artillery in that it can be fired on uneven 
ground by adjusting the elevating and traversing gear, which 
rights the axis no matter what may be the inclination of the 
axle. Several rounds were fired under varying conditions of 


position. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THOUGH employment is satisfactory at most establish- 
ments, and demand and inquiry have also remained fairly good 
during the week, there has nevertheless been a want of confidence 
in a number of instances, and the tone of the market cannot be 
regarded as firm. Exports are considerably influenced by fierce 
competition and * increasing output. Rates for drawn wire 
have been reduced M. 7.50 p.t., and there is a talk of a reduction 
of M. 20 p.t. for wire nails. Bars remain languid as before. 
Owing to increasing offers, a reduction of M. 2.50 p.t. in the price 
of hoops is reported, the present quotation being M. 127.50 to 
132 p.t., as compared with M. 130 to 135 p.t. in the previous 
quarter. The Rivet Union, which is due toend on September 30th 
of this year, will probably be prolonged for another year ; prices 
will remain the same as during the last eighteen months. The 
plate trade is comparatively quiet ; there is more life in heavy 
plates than in sheets. In the pipe industry employment and 
demand are satisfactory, but prices leave much to be desired. 
Irregular employment is reported from the manufacturing trades. 
Concerning pig iron, better accounts have been received this week, 
both demand and inquiry being satisfactory. 


List Quotations. 

The following are the current list rates, per ton, free at 
works :—Raw spathose iron ore, M. 11-60; roasted ditto, 
M. 16-50; Nassau red iron ore, M. 14; spiegeleisen, 10 to 12 per 
cent. grade, M. 63 to 65; white forge pig, Rhenish- Westphalian 
sorts, M. 60 to 63; Siegerland brands, M. 59 to 60; iron for steel 
making, M. 60 to 61; German Bessemer, M. 70; basic, free 
Luxemburg, M. 52 to 53; Luxemburg foundry pig, No. 3, M. 56; 
forge pig, free Luxemburg, M. 48 to 50; German foundry pig, 
No. 1, M. 66; No. 3, M. 64; German hematite, M. 69 to 70 ; good 
merchant bars, common quality, M. 100 to 105; iron bars, M. 130 
to 133 ; hoops in basic, M. 130 to 135 ; steel plates, M. 122 to 124; 
plates in basic, for boiler-making purposes, M. 132 to 134; sheets, 
M. 135 to 140 ; drawn wire in iron or steel, M. 122-50. 


The German Coal Market. 

In the Ruhr coal district business moves on rather slowly. 
The demand for house coal is very quiet, and the coke trade has 
considerably decreased, causing a reduction of working hours at 
the cokeries, Belgium and Holland are good customers for all 
descriptions of engine fuel. In Upper Silesia the demand, though 
fairly active, is considerably behind production, and offers have 
been plentiful ; rates, in consequence, show weakness. 


Austria-Hungary. 

A fairly good business is generally being done. The 
rising activity in the building department has caused the demand 
for all sorts of building material to improve. There is, however, a 
tendency towards lower prices, owing to foreign competition and 
to the fact that rates in Germany have also been reduced in some 
instances. At a recent meeting of the Austrian Iron Convention 
an advance of one crown p.q. for bars was resolved upon. 
There is nothing of interest to be reported regarding the Austrian 
coal trade. A slow business is done in house fuel, while engine 
coal continues in good request. d 


Belgium. 

Prices for pig iron, for bars and for semi-finished steel 
have shown a further tendency downwards; bars in basic have 
gone down to £4 10s, p.t., free Antwerp. The position of the pig 
iron market shows increasing dulness, and rates hardly exceed 
59f. to 61f. p.t. for forge pig, 65f. to 67f. p.t. for basic, and 66f. to 
67f. p.t. for foundry pig. Inland production is about the same as 
before ; of 47 existing blast furnaces 41 are working, producing 
853,000 t. during the first five months of this year, as compared 
with 752,220 t. in the year before. Foreign offers in scrap iron are 
plentiful, but there is little demand at present. Semi-finished 
steel has been rather weakly called for on foreign account, and 
this has caused the Comptoir des Aciéries Belges to maintain the 
rates hitherto quoted into the third quarter of this year, but to 
raise the usual rebate 1.60f. p.t. 

A satisfactory business is being done on the Belgian coal market. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 28th. 


RalL makers express the opinion that the long-withheld busi- 
ness of the railroads will shortly be placed with the rail mills. Some 
of it has been placed this week, and large orders are in sight. No 
estimate is possible at present. Southern roads are liberal buyers, 
but for comparatively small lots. The general business of the 
country is backward. The growing centralisation of capital is the 
source of considerable academic discussion, in which in some cases 
portentous apprehensions are indulged in. The steel industries 
are gaining in orders in two or three lines, involving chiefly build- 
ing and railroad requirements. The sheet and tin-plate branches of 
the industry are thriving. The Standard Oil Company has placed 
large orders with the Steel Corporation. The Northern Pacific has 
ordered 1000 additional cars. The export demand for sheets and tin- 
plate is growing. The wages scales for the coming year have been 
arranged in nearly all mills on a mutually satisfactory basis. The 
coke demand has begun to grow again. Total car shipments for 
week ending June 17th, 8473 cars. The cut in wire and wire pro- 
ducts last week has brought out a good deal of business. Stocks 
of pig iron are large and prices weak. The business of the coming 
half-year will considerably exceed that of the first half, but it is 
not probable that the maximum capacity will be employed. The 
Baltimore and Ohio Company has ordered 4000 tons of steel for 
bridges, and the Boston and Maine 1800 tons. The Youngstown 
Sheet and Tube Company will at once proceed to erect six 75-ton 
basic open-hearth furnaces. 

The value of exports of iron and steel products, which in 1900 
was 121,913,548 dols., reached 134,728,363 dols. in 1905, and in 
1908, 183 982,182 dols. The estimated value in 1911 is placed at 
235,000,000 dols. Nine-tenths of the tin-plate exports go to 
Canada. 

The copper situation is improving. Domestic manufacturers of 
wire and brass goods will soon be in the market for forward wants. 
Electrolytic is 12%. Exports for month to 23rd, 22.168 tons. 
Exports for past week, 6788 tons. Total arrivals of tin plate for 
month, 1632 tons. 








INSTITUTE OF MARINE ENGINEERS.—At the Royal Botanic 
Society Gardens on Friday, June 30th, a conversazione was 
given by the Institute of Marine Engineers. The visitors 
spent the former part of the evening in looking through 
the large conservatories and gardens, after which a reception 
was held in the main conservatory by the President, the Mar- 
quis of Graham. A concert was afterwards given in the large 
hall adjoining the conservatory. Afterwards, the High Commis- 
sioner for New Zealand, Sir William Hall-Jones, K.C.M.G., made 
the presentation of the Gold Emblem given by the Marine 
Engineers of New Zealand to Mr. Frank Reddaway, J.P., of 
Manchester. 
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When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
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of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
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the Patent-office of opposition to the grant of the Patent. 





TURBINE MACHINERY. 


8980. April 11th, 1911.—ImproveMENTS IN TURBINES, Aktien- 
gesellschaft Brown Boveri et Cie., of Baden, Switzerland. 

As shown in the engraving, this invention refers to that class of 
turbine which comprises an impulse section A followed by several 
reaction sections B, C, D, E. It is customary in such turbines to 
make the cross sectional area of the reaction sections to suit the 
flow of steam when all the nozzles of the impulse section are open. 
When they are not all open the steam in such turbines is expanded 
too far, and at small outputs the efficiency is in consequence con- 
siderably reduced. In the present case steam is admitted to the 
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impulse section by the valves F, G, H, J, and to the reaction 
sections by the valves K, L.M. The reaction stage E corresponds 
in cross section with the flow of steam when all the impulse 
nozzles are open, and under these circumstances the valves 
G, H, J, K, L, M are all open. When the valve J is closed in 
order to reduce the output, the valve M is closed simultaneously, 
so that the stage E is cut out from effective working. The valves 
H and L also close simultaneously when the speed has to be 
further reduced, and so on for the valves Gand K. Thus the 
reaction stage is divisible into four parts, each with a different 
cross-sectional area and each dropping-out of count or coming 
into play as the number of nozzles on the impulse section is 
decreased or increased.—June 14th, 1911. 


INTERNAL COMBUSTION ENGINES. 


6311. March 13th, 1911.—IMPpROVEMENTS IN PISTONS FOR IN 
TERNAL ComBUsTION EncingEs, B. #. D. Kilburn, Chancery- 
lane Station-chambers, High Holborn, W.C. 

The engines referred to are of the Diesel type, and the object of 
the invention is to provide a piston which shall not be adversely 
affected by the products of combustion. To secure this the top 
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face of the piston is provided with a plate of some metal not 
readily oxidisable, say, for instance, nickel. The use of nickel is 
further attended by the advantage that it expands with heat at 
the same rate as cast iron, so that the plate will not be ome 
detached from the piston. The plate may be cast with the piston 
or fixed in any other secure manner.—/une 14th, 1911. 


6903. March 20th, 1911. — AN IMPROVED AIR-AND-MIXTURE 
VALVE DEVICE FOR CARBURETTERS FOR INTERNAL COMBUS- 
TION ENGINES, Albion Motor Car Company, Limited, South- 
street, Scotstoun, Renfrewshire, N.B., and T. B. Murray, of 
the same address. 

The external casing A is divided into two internal annular 
chambers by the double spider-like piece B. Air finding its way 
into the lower of these chambers C by an opening—not shown— 
passes down through the ports D to the exit E, which is connected 
to the engine in the usual way. The mixture entering the top 
annular chamber F by way of the opening G passes down to the 
exit E through two ports H, running the full depth of the spider- 





like member. The bottom end of the spider is conical, and is 
closed by a conical valve J operated from the lever K. In this 
way both the air and the mixture are controlled simultaneously 
by the one valve. The stem of the valve J is hollow, and contains 
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a pilot valve L arranged to open just before the main valve, so as 
to deliver a small quantity of undiluted mixture into the cylinder 
before the main supply. M is a light plate spring holding the 
pilot valve against its seat.—June 14th, 1911. 


GAS PRODUCERS. 


19,653. August 23rd, 1910.—IMPROVEMENTS IN CONNECTION WITH 
Gas PRODUCERS OF THE RisING GRATE TyPE, Ebenezer Hall- 
Brown, 150, Hyndland-road, Kelvinside, Glasgow. 

In the type of gas producer referred to the grate is lowered to 
receive the charge and then raised again so as to bring the fresh 
fuel beneath the incandescent mass previously in the furnace. 
While the grate is being lowered and raised again a flat plate or 
tray inserted beneath the incandescent fuel prevents this from 
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falling down with the grate. This patent refers to the construc- 
tion of the tray, and provides an arrangement whereby this can be 
water-cooled so as to prevent its getting damaged by excessive 
heat. The tray is formed of two flat plates A, B welded together 
at the forward end and held apart by distance strips at the sides 
and back. Baffles C, D, E are inserted in the interior so as to give 
the water a tortuous course. Orifices F, G, H, J are provided for 
feeding the fuel with air while the tray is in its forward position. 
—June 14th, 1911. 


TRAMWAYS AND RAILWAYS. 


15,884. July 2nd, 19J0.—IwproveMENTS IN MorTor RalLtway 
CARRIAGES, The Midland Railway Carriage and Wagon Com- 
pany, Limited, of Midland Works, Saltley, Birmingham, and 
J. S. Currall, of the same address. 

In this specification there is described a direct-driven petrol 
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motor carriage suitable for local and light railway traffic. The 
carriage proper finishes at A, and is carried on the bogie truck in 
the usual manner. Built up on the bogie truck and partaking in 
all its movements is a separate cab B carrying the petrol motor, 
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In this way a constant relationship of the motor and the wheels is 
always preserved, and the drive can be considerably simplified. 
The drive illustrated includes a clutch C, a change speed gear-box 
D, a chain E, and reduction gearing F. The first wheel of this 
gearing is mounted on an axle swung from a bracket on the under- 
frame of the cab B, and linked to the driving axle. The gears can 
thus adjust themselves to any vertical motion of the cab on the 
springs. For buffing purposes ordinary buffers G and an inter- 
mediate buffer H are provided. The latter transmits the stresses 
direct to the main underframe without passing them through the 
bogie pin.—/une 14th, 1911. 


HEATING AND LIGHTING. 


January 11th, 1911.—IMPROVEMENTS IN ARC Lamps, H. £. 
Moul, of the Union Electric Company, Park-street, Southwark, 
London, 8S E. 

In the accompanying engraving a lamp of the enclosed-tlame 
type is shown connected at the terminals A B to the source of 
supply. To these terminals two concentric cylinders C D are also 
connected, so that there is a difference of potential between them 
corresponding to the pressure of supply. Current is taken to the 
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carbons in any suitable manner, as, for instance, to the top carbon 
by the sliding contact E, and to the bottom carbon by the bow F. 
The gases and deposit produced by the carbons rise up between 
the cylinders C D and return down between the cylinder D and the 
lamp sleeve. According as the particles of deposit are positively 
or negatively charged, they will adhere to the sleeves D or C, so 
that the gases on leaving the annular chamber are free from 
deposit. The emission of light from the lamp is thus claimed to 
be in no way interfered with.—June 14th, 1911. 


SHIPS AND BOATS. 


29,507. December 19th, 1910.— IMPROVEMENTS IN MEANS OR 
APPARATUS FOR ENSURING THE BUOYANCY OF SHIPS OR OTHER 
FLOATING VESSELS, Gaetano Arnone, of Migliarina, Spezia, 
Italy. 

The apparatus comprises a chamber A for holding calcium car- 
bide and a water chamber B. Communication between these two 
chambers is provided by the perforated pipes G. C is a non-return 
water valve and D a safety valve to relieve excessive pressure in 
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the chamber A. Gas generated within the carbide chamber ascends 
up the pipe E past the non-return valve F and into a balloon- 
shaped gas bag shown in part at H. It is intended that one or 
more of these appliances should be installed in the water-tight 
compartments of the ship. Should an accident occur and water 
enter the compartment, the valve C will admit some water to the 
carbide chamber, gas will be generated, which inflating the 
balloon will tend to restore the buoyancy lost by the ship.—J/une 
14th, 1911. 


MEASURING AND TESTING INSTRUMENTS. 


10,792. May 4th, 1911.—IMPROVEMENTS IN THE PROCESS AND 
APPARATUS FOR ELECTRICALLY MEASURING ELECTRICITY, 
Schott and Gen., of Otto-Schott-Strasse, Jena, Grand Duchy 
of Saxe-Weimar, Germany. 

A glass vessel A of the form shown contains a liquid anode B 
and a solid cathode C. The anode liquid D which is deposited on 
the cathode from the electrolyte, accumulates in the container E, 
the lateral extension F of which has about the same direction as a 
measuring vessel G attached to the vessel A. Before the com- 
mencement of the electrolysis the volume of the anode liquid B is 
measured. After electrolysis this volume is again measured, and 
from the diminution suffered the quantity of current which has 
passed can be determined. To measure the diminution the meter 
is rotated anti-clockwise until the measuring vessel G is vertical. 


The anode liquid B will now be found at the foot of this limb, and 
the anode liquid D at the foot of the limb F. A scale on the limb 
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G allows the quantity of anode liquid B to be measured quickly. 
A modification is also described.—/une 14th, 1911. 


MOTOR CARS AND ROAD TRAFFIC. 


3747 of 1911. Date of application, November 29th, 1910. 
IMPROVEMENTS IN SUPPORTS FOR ELECTRIC CONDUCTORS OR 
(?on) Ratitess Track SysTeMs, Herbert Sefton-Jones, 285, 
High Holborn, London, W.C. 

The contact trolley A is provided with wheels B B, which, 
running on the conductors C C, collect current therefrom and 
transmit it to the motors by way of the double cables D. The 
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Fig.2. 


conductors C are ‘supported on brackets suspended ‘and ‘insulated 
from an overhead beam. Fig. 2 shows a stirrup for supporting 
the conductor brackets specially designed for curved portions of 
the track. An arm E is provided on one side of this stirrup, and 
by means of a tension wire attached to this the required curvature 
or, if necessary, a super-elevation, can be given to the line of con- 
ductors.—June 14th, 1911. 





MISCELLANEOUS. 


28,657. December 9th, 1910.—I[MPROVEMENTS IN MERCURY COoN- 
Tact ExLEctric SwitcHes, Dr. Paul Meyer Aktiengesellschaft 
and Emil Kiihnel, all of Lynarstr. 5-6, Berlin, N. 

An electro-magnet A is suspended above a hermetically-sealed 
glass tube B containing two mercury contacts C,C. A steel arma- 
ture D provides for these contacts being connected. The magnet 
is energised from the circuit E, and may have its winding in series 
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with the switch. It is stated that this switch is suitable for use as 
a current-controlling device for circuits consuming current that is 
charged on a lump sum system. Thus when the current rises 
above the permissible amount, the magnet lifts the armature D 
out of the mercury cups. This breaks the circuit so that the 
armature falls into contact again, but unless the current is reduced 
below the permissible amount it will again be broken, and so on.— 
June 14th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





994,572. Vatve, E£. W. Christie, Sewaren, N.J., assignor to the 
Wheeler Condenser and Engineering Company, New York, N.Y., 
a Corporation of New Jersey.—Filed March 17th, 1911 

The patent is for a poppet valve comprising a casing. a valve 

member, a stop, means for adjusting the position of the stop, 

means co-acting with the valve and stop permitting the valve to 

lift a predetermined distance under normal conditions and for 
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returning and maintaining the valve against a seat provided there- 


995,349. 


over which the floating oil escapes and is drawn off. There are six 


for, and means whereby the valve and stop are permitted to move 
more than a predetermined lift of the valve under abnormal work 
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To this end double-coiled springs are used, one 
The lighter is the normal spring ; the 
There are three claims. 


H. Haeseler, 


ing conditions. 
stiffer than the other. 
heavier is the emergency spring. 
994,743. POWER-OPERATED PERCUSSIVE TooL, C. 
Philadelphia, Pa.—Filed August 2Uth, 1910. 

This patent is for an elastic fluid-operated percussive tool, the 
combination with a cylinder and a percussion piston freely 
mounted therein, of means for admitting elastic motive fluid 





into the cylinder, against one” face of the piston to actuate it in 
one direction, and cushioning means of smaller effective area, 
operating to compress entrapped motive fluid during substantially 
the entire movement of the piston in such direction. There are 
eighteen claims. 
994,877. Pocket PressurE Test Gauge, F. Schubert, Sellersville, 
Pa.—Filed Srpte mber 29th. 1910 
A Bourdon gauge is fitted with a socket lined with some flexible 
material, which socket being pressed on the end of a small pipe 





a 
makes a steam-tight union. The hand can be brought back to 
zero by means of a small weight which comes into action when the 
instrument is inverted. There are four long claims. 


995,092. LocoMOTIVE SMOKE-STACK, A. F. Priest, Chicago, I//. 


—Filed May 12th, 1910. 
The top of the chimney is fitted with a turned in brim as shown 
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and a cone, by which last the sparks are deflected ‘into the brim 
und are thence expelled through a side tube. There is only one 


claim. 


FEED-WATER Heater, J. J. Hoppes, Springfield, Ohio, 
assignor to the Hoppes Manufacturing Company, Springfield, 
Ohio, a Corporation of Ohio —Filed July 20th, 1908. 


According to this invention the water is heated in trays in a 
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team space, which is provided at one end with a dam as shown, 
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THE SUMMER TRAIN SERVICE. 


Ir is to be feared that a good deal of confusion and 
annoyance has been experienced by travellers during the 
first half of this month owing to the unprecedented 
irregularity of the dates upon which the full summer train 
services of the different railway companies came in 
force. Among the principal lines, only the London and 
North-Western, Midland, Great Northern, and North- 
Eastern adhered to July 1st; the time-tables of the Great 
Central, London and South-Western, and Lancashire and 
Yorkshire being daied July 3rd; while the Great Western 
waited till July 10th; and the Great Eastern till the 14th. 

Fourteen summers ago the London and South-Western 
Railway made plans for covering the 108 miles between 
Waterloo and Bournemouth (Central) in lh. 55 min. 
However, when the scheme materialised on July Ist, 
1899, it provided two non-stop runs in each direction in 
2h. 5 min., which trains also gave a service in 3h. 5 min. 
to and from Weymouth (142% miles). These trains were 
very smartly timed between Bournemouth and Dor- 
chester, the two “up” ones being booked to run from 
Dorchester to Wareham, 15 miles, in 15 min., start to 
stop, which was too fast for comfort on ‘“ Castleman’s 
snake,” as the line beyond Bournemouth is nicknamed, 
owing to the numerous sharp curves which its promoter, 
Mr. Castleman, thought fit to introduce. This accelerated 
Bournemouth and Weymouth service was slowed in the 
following September, and from then until the 3rd of this 
month the following have been the best times :—‘* Down,” 
Bournemouth in 2h. 6 min.; Weymouth in 3h. 11 min. ; 
“up,” Bournemouth in 2h. 8 min., Weymouth in 
3h. 18min. The 4.10 p.m. train from Waterloo has now 
been accelerated to reach Bournemouth in 2h. and Wey- 
mouth in 3h. 5 min., while the old 7.50 a.m. from Wey- 
mouth leaves at 8 a.m., departs from Bournemouth at 
9.8 a.m., and is due Waterloo at 11.8 am. _ It is intended 
before long to accelerate other London-Bournemouth 
expresses to perform the journey in two hours. 

Considering that the Great Western run from London to 
Bath, 107 miles, in 1 h. 51 min., the North-Western from 
Willesden to Birmingham, 1074 miles, in 1 h. 53 min., the 
Great Central to Leicester (vid Wycombe), 107} miles, in 
1h. 54 min., and the Great Northern from Grantham to 
London, 1054 miles, in 1 h. 50 min., the new London-Bourne- 
mouth schedule may not appear out of the way. The latter, 
however, entails a high rate of speed between Waterloo 
and Eastleigh, for beyond Eastleigh there is a constant 
succession of speed restrictions imposed by curves. 
Indeed, this accelerated service is only rendered possible 
by the employment of augmented locomotive power, as 
represented by Mr. Drummond’s new 4-6-0 engines, a 
type hitherto confined to hauling the Exeter expresses 
west of Salisbury. Unfortunately, the bridges west of 
Bournemouth are not strong enough for the weight of 
these engines, otherwise Weymouth would benefit by more 
than the minutes saved on the London-Bournemouth 
section of the journey. 

Speaking of speed restrictions, the South-Western 
Company’s new day and night indicators should be 
singled out for notice, inasmuch as they are the first to 
get rid of that anomaly, the notice board, which cannot 
be read at night. These new indicators are lanterns, the 
faces of which are composed of transparent glass with 
the numerals and letters painted upon them. Behind 
the glass, and in the lantern, are two long-burning oil 
lamps kept continually burning. The first indicator, which 
is fixed about a quarter of a mile ahead of the locality 
where the restriction of speed must begin, carries 
numerals representing the number of miles per hour to 
which speed is to be limited. The next post, carrying the 
letter “C,” indicates the exact point at which the 
restricted speed is to begin, and the third post, carrying 
the letter ‘“T,”’ marks the point where normal speed may 
be resumed. 

Another improvement in the South-Western service is 
a new corridor luncheon car train at 12.40 p.m. from 
Waterloo for Lymington and Swanage, arriving at the 
latter at 3.50 p.m., thus improving the service by 18 min. 
This train stops only at Southampton West and Brocken- 
hurst, and runs fast from the latter to Swanage vid the Ring- 
wood line, instead of vid Sway and Bournemouth. An agita- 
tion on the part of the Southampton Chamber of Commerce 
for an earlier express from London than the 10.15 a.m. is 
met by a new express starting at 8.55 a.m., and due 
Southampton at 10.45 a.m. There are no alterations to 
the West of England service; but if the agreement with 
the Great Western has been unattended by the withdrawal 
of any facilities, it has blocked some innovations which 
had been decided upon before the understanding was 
arrived at, viz., non-stop runs between Waterloo and 
Exeter, and the doubling of the North Devon branch from 
Yeoford to Barnstaple. 

There are several interesting changes in the Great 
Western time-table. The 1 p.m. Penzance express is 
accelerated to leave London at 1.30 p.m., and to reach its 
terminus at 9.25 p.m., instead of 9.40 p.m., thus giving a 
net gain of 45 min. This train now runs vid Westbury, 
instead of vid the Badminton line, but Bristol has not 
suffered by the change, for a two-hour train thither still 
leaves London at 1.5 p.m., and runs through to Weston- 
super-Mare and Bridgwater. The 3.30 pm. Cornish 
express from London has also been expedited beyond 
Plymouth to arrive Penzance at 10.40 p.m., or 52 min. 
earlier. In the reverse direction there is a new express 
from Penzance at 1.15 p.m., due London (vid Westbury) 
at 8.40 p.m., superseding a train which started from 
Penzance at noon, and did not reach Paddington till 
10.10 p.m. Therefore, the s--ing here is no less than 
2%hours. The new ++’ .ides at Plymouth, the first 
portion leaving ° .on at 4 p.m., and the second 
proceeding at 4.1u p.u. to Bristol, where it becomes a 
new dining-car express to Birmingham (arr. 9.50 p.m.) vid 
Cheltenham and Stratford-on-Avon. There is another 


new dining-car express by the latter route, leaving Bir- 
mingham at 5.55 p.m., and due Bristol at 8.24 p.m., with 
a connection on to Plymouth. 


The train service between London and Birmingham | express to Norwich, vid Cambridge, was scheduled to 
has undergone considerable amplification since the | leave Liverpool-street at 6.87 p.m., and on Fridays only 
Bicester route was opened this time last year. It started | a new non-stop train to Felixstowe, starting at 4.10 p.m. 
with six two-hour trains—five “down” and one “up,” | From July 1st the latter has run daily. Commencing 
whereas there are now nine—the same number as by the | July 14th there will be a new restaurant car train to 
North-Western—viz., five “down” and four “up;” the Lowestoft, leaving at 12.40 p.m., which will allow of the 
new 4.50 p.m. ex Birmingham (Snow Hill) making the | 12.35 p.m. for Yarmouth being accelerated eight minutes, 
ninth. All the “up” trains call at Leamington. How- | together with a new dining car express at 7.35 p.m., 
ever, these trains do not exhaust the service. Some | accelerating the journey to Yarmouth, Lowestoft, and 
months ago there was a new development in the shape of | Felixstowe by 22 minutes. 

a through service between Victoriaand Birmingham, &c.,| The London and North-Western time-table reveals 
with through carriages for the continental trains of the | hardly any novelties. The special express to North Wales 
South-Eastern-Chatham Railway. The 7.10 am. train | starts at 11.10 a.m., or 5 min. earlier, and is allowed one 
from Birmingham, and the 8.15 p.m. from Victoria, | more minute (3 h. 58 min.) for the break of 209} miles to 
travel by the West London line direct without entering | Rhyl. An excursion train, which leaves Euston on 
Paddington, while the 5.45 p.m. express from Birmingham | Saturdays at 8.45 a.m. for North Wales, is now given a 
detaches a Victoria portion at Ealing, but the 8.15 a.m. | non-stop run from Willesden to Prestatyn, 200 miles, in 
from Victoria joins the 9.10 a.m. in Paddington. These | 4h. 30 min. A new luncheon car express runs from 
arrangements are now supplemented by a mid-day direct | Cambridge and Bedford to Windermere, joining the main 
express service from Victoria—depart 12.35 pm.—to | line at Bletchley. There is a new through express service 
Leamington, Birmingham, and Wolverhampton, which is | in conjunction with the North-Eastern between New 
in connection with the morning trains from the principal | castle-on-Tyne and Manchester and Liverpool vid 
South Coast watering places. | Harrogate and Leeds, viz., Newcastle depart 8.45 a.m., 


Hitherto Sunday has been a dies non with the Irish | 
service through Fishguard and Rosslare. Now the night | 
service runs on Sundays, while earlier arrivals in Ireland | 
on Sunday mornings off the Saturday night boat are | 
arranged, as, for example, Cork arrive 9.20 a.m. instead | 
of 12.29 p.m. A new service from the West of England | 
to Scotland, vid the Severn Tunnel, will be in operation 
from July 17th to September 15th, a new train leaving 
Bristol at 7.10 p.m. to join up at Crewe with the 8 p.m. 
from Euston for Perth, Oban, Aberdeen, and Inverness. 

The joint Great Western and South-Western service | 
between the South Coast and Manchester vid Basing- | 
stoke, Oxford, Market Drayton, and Crewe, which was 
described last year, remains in force, and the North- 
Western has ceased to hold up the north-bound train at 
Crewe for 40 minutes. However, there is now a rival 
service promoted by the Midland and North-Western, and 
assisted by the Somerset and Dorset, Lancashire and 
Yorkshire, and Midland and South-Western Junction 
Railways. The North-Western route is taken between 
Birmingham and Manchester, and at Stockport connec- 
tions are made with East Lancashire stations. The 
Bournemouth coaches travel on the Midland between | 
Birmingham and Bath, and on the Somerset and Dorset | 
south of the latter. The réle of the little Midland and 
South-Western Junction Railway is to work a Southampton 
portion south of Cheltenham and vid Andover. Although 
handicapped by single-track mileage below Cheltenham 
and Bath, the five-fold composite service claims to be the | 
shortest and quickest to competing points. This claim 
cannot, however, be wholly substantiated as regards 
speed, as the following table will show :— 

Journey time. 


North. South. 
Miles. h.m.  h, m. 
L. and N.W.R. and Midland— 
Manchester and Southampton West ... 223 ... 5 50 ... 5 53 
Manchester and Bournemouth West ... 2484.. 6 22 ...6 7 
G.W.R. and L. and S.W.R.— 
Manchester and Southampton West... 238 ... 5 40... 5 35 
Manchester and Bournemouth Central... 266 ... 6 25 ... 6 21 


The Great Central Railway has put on a new breakfast 
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| between King’s Cross, Folkestone, Dover, and Deal. 


High tensiomkransmission tine 
tolenz. burg. . 


arrive Manchester 12.18 p.m. and Liverpool 7.10 p.m.; 
Liverpool depart 5 p.m., and Manchester 5.45 p.m., 
arrive Newcastle 9.25 p.m. Neither the Great Northern 
nor the Midland main line table differs in principle from 
that of last season. Last October the Great Northern 
discontinued the through service to and from the London 


/and South-Western Railway vid King’s Cross and 


Clapham Junction, which had been in operation for 
several years. Its place is now taken by a service link- 


| ing up King’s Cross with the South-Eastern-Chatham 


system vid Herne Hill, through carriages being run 


Lastly, an innovation may be noted in Scotland. On 
Tuesdays the Highland Railway makes an improved con- 
nection with Strathpeffer off the 11.50 a.m. from Perth. 
A new train leaves Aviemore at 2.30 p.m., and reaches 
Strathpeffer at 4.15 p.m., calling only at Dingwall. Inver- 
ness, the capital of the Highland Railway, and a reversing 
station, is avoided by the train taking the base of the 
triangle. The net gain amounts to 2 hours. 








THE INSTITUTION OF MECHANICAL ENGI-~ 
NEERS IN SWITZERLAND. 
No. II.* 
THE ELECTRICITY WORKS OF BEZNAU ON THE AARE. 


Tue Beznau electricity works employ the falls of the 
Aare from the junction of the river Limmat to some 
distance above Déottingen, that is to say, a length of 
7000 m. The head of this stretch of river is con- 
centrated at one point thus :-— 

(1) Directly above a cleft in the rocks above Bottstein 
a dam is thrown obliquely across the river, the effect of 
which extends up to the mouth of the Limmat. (2) The 
dammed backwater is led through an intake canal, which 
takes a short cut across a sharp bend in the river opposite 
Bottstein with a slight fall to the so-called Pferich, where 
the turbine house with a short tail race is situated—see 
Fig. 1. 
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Fig. 1—-THE INTAKE CA 


car express, leaving Sheffield at 7.20 a.m. and due Mary- 
lebone 10.40 a.m., there already being a Midland train at 
the same hours. The former covers the 103 miles from 


Leicester to London in 110 min., and 65 min. are allowed | 
Since | 


for the 65 miles to Aylesbury (passing time). 
May 1st, however, the newspaper express from Mary- 


lebone, altered to start at 2.40 a.m., has been accelerated | 
to run from London to Leicester vid Aylesbury in | 


110 min., including a stop at Rugby and a conditional 


call at Brackley. The service between Manchester and | 


Cleethorpes has been accelerated by means of non stop 
runs between Sheffield and Grimsby Town—68 miles. 
The Great Eastern Railway does not view the merging 
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NAL AND POWER-HOUSE 


The dam or barrage has seven openings 15 m. wide, closed 

by Stoney sluices, one of which is shown in Fig. 2. Its 

| foundations for its whole length and breadth are upon 
rock. The sill is of concrete and the piers, which are of 
the same material, are faced with stone. The gates have 
a total height of 6.3 m. and they are divided by the frame- 
work into seven horizontal compartments, the upper water 
face being covered with flat steel plating. At the foot of 
| each gate is a balk of oak timber which makes a water- 
tight joint with the cast iron plate on the sill—see Fig. 2, 
| which shows a section of a gate with the rollers and 
'roller path. Each gate is raised by two Gall chains 
|and is provided with two counterweights—see Fig. 2. 





of the Tilbury undertaking into the Midland system with | The chains pass, for each gate, over four crabs which 
equanimity, and it put in force a much improved Southend | are coupled together by shafts and gearing, so that they 
service on May Ist. The distance from Liverpool Street | may be all operated by one mechanism. This mechanism 
is 41} miles, whereas the express route from Fenchurch | is so designed that a gate may be raised by two men or 
Street is 54 miles shorter. Formerly, the fastest Great | by an electric motor of 8 horse-power; on the right 
Eastern timing by one train each way was 65 min. The | buttress of the dam a transformer, 8000 to 250 volts, is 
new service comprises ten expresses daily, one each way | installed for operating the gates and lighting the dam. 
taking 58 min.; the others from 59 min. to 65 min., while The intake canal, Figs. 1 and 15, is throughout its whole 
notwithstanding the shortness of the journey breakfast, | length cut in gravelly soil, with the exception of the part 
tea, and supper cars are provided. The road is far from | in the neighbourhood of the power-house. It is 1180 m. 
easy, for on the “down” journey there is the formidable | long, has a fall of 15 per cent., has a bottom width of 
Brentwood bank. Some of the new trains are timed | 42m., and on both sides a double slope. A typical 
between Shenfield and Prittlewell, start to stop, at | section is given in Fig.8. The slope is, where necessary, 
514 miles per hour. Hitherto the Tilbury Company’s | protected by a stone facing. 








50-minute expresses ran only at hours most suitable to 
the needs of business men. Their scope is now extended, 
while a new express leaves Southend at 7.27 a.m. for the 
District Railway, and runs from Westcliff to Mark-lane 
in one hour. The Great Eastern main line service con- | 
tains several new features. On May Ist a new dining car 


The mouth of the canal is—see Fig. 1—practically at 
right angles to the Aare, which has the effect that boulders 
carried down by the river do not enter it. The entrance 
is closed by fifteen separate iron gates running on rollers, 





* No. I. appeared July 7th. 








THE ENGINEER 


JuLy 14, 1911 








and carried on a steel framework as shown by the cross 
section, Fig.4. Each gate, Fig. 5, is carried by two chains, 
and is operated by hand. They are of such a height as when 
closed to prevent water entering the canal, when, with 
the dam open, the level at Déttinger-Pegel would fall 
below 2.7 m. They serve also to prevent floating bodies 
such as ice finding an entrance to the canal. 
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Fig. 2—DAM GATE 


The power house, Fig. 13, stands across the lower end of the 
intake canal ; it closes the canal obliquely, and lies almost | 
parallel to the river at this point. Its foundations are of 
concrete, carried deep into the alluvial deposit on which 
it stands. It contains eleven compartments for turbine 
generators, and two for exciter sets. The piers which sepa- 
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Fig. 3—SECTION OF INTAKE CANAL 





rate the compartments from one another are extended on 
both sides of the house, and are stone faced where protec- 
tion is necessary. On the intake side there are three 
grooves in the piers for the reception of the timbers of a 
dam, and for portable gates, and on the opposite exten- 
sions two grooves. The general arrangement of the power- 
house, with several sections, is shown on page 35. The | 
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Fig. 4-—HEAD GATES 


pressure chambers are separated from the suction tubes 
by concrete walls reinforced with strong profile irons. 
This construction in conjunction with the arches which 
carry the regulator room floor and with the thick bed, 
makes the whole substructure of the house practically a 
monolith, thus reducing vibration, and providing a mag- 
nificent support for the heavy plant. The piers between 


| sheet steel. 


| bouring ground, which is at the same level. 


| the turbine chamber are carried up through the regulator 


| room to the engine-room floor, which is borne on arches. 
| The complete machinery hall has a clear breadth of 12 m., 
| and a height of 10m. It is provided with a travelling 
| crane. 


| 
| 


| 
| 
| 
| 
| 


arresters and overhead cable connections. It is built of 
steel and concrete. 

There are in all, as already indicated, eleven turbines 
and two exciter sets, of which one is used as a stand-by. 


All the turbines are direct coupled to the generators. 
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% The position of the boiler-house is shown in the plan. 
| It is built partly of ashlar and partly of armoured concrete. 

On the intake side immediately below the roof there are 
| six large bunkers which can hold about forty wagon loads 
| of coa!. The long wall of the building forms the outer 


| 
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Fig. 6—-SLUICE GATES TO TURBINES ‘ 


wall of these bunkers, whilst the opposite side is built of 
A railway runs over these bunkers, and is 
carried by an armoured concrete bridge on to the neigh- 
The trucks 
are run right over the bunkers, and discharge direct into 
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OF INTAKE CANAL 


them. The bunker bottoms are inverted pyramids | 
of concrete on a strong steel framework ; the shee make | 
an angle of 90 deg. 
The switch-house is on the left canal bank; it is built 
in three stories. On the ground floor all the high-pres- 








| of 5.7 m., a total water pressure of 75 tons. 


the oil pressure supply is employed to work it. 


| connection with steel balls—see Fig. 14. The rods are 


| are covered with non-conducting material to prevent 
| thickening of the oil in very cold weather. k 
| sluices for the exciter turbines are similar to the main 


| minute. Two types are employed, one being specially 
| adapted to give the best result with low water—that is to 











Fig. 5—DETAILS OF HEAD GATES 


The turbine plant includes further thirteen inlet sluices, 
two high-pressure oil pumps, a high-pressure oil pipe 
line with two air reservoirs, two oil and depositing 
boxes, and drainage arrangements, with two tailrace gates. 
The intake grating has a total breadth of 90m., and is 




















composed of flat steel bars 7.6 m. long, 50 mm. broad, by 
8mm. thick, with spaces 30 mm. wide. The rods pass 
through horizontal I-bars spaced 1.2 m. The whole 
grating is divided into four sections by the extension of 
three of the piers—see plan. 

The inlet gates, Fig. 6, are built of sheet steel, and are 
provided with rollers. They are each 6.6 m. wide and 
3.2m. high, and must withstand, with a maximum head 
In view of 
this great load hydraulic lifting gear was advisable, _ 

y 
this arrangement the gates can be operated from the 
machinery hall. Oil pressure can be admitted either below 
or above the pistons. In order to avoid any side pressure 
on the rods they are connected to the gates by a floating 


sheathed with bronze to avoid rusting, and the cylinders 


The intake 


sluices, but are only 3.6 m. wide by 3.2 m. high. 
The generator turbines are direct-coupled, as already 
said, to the dynamos, and make 66.6 revolutions per 


say, with a high fall since the intake level is constant, end 
it is the rise and fall of the tail race which alters the 
head—and the other for a large quantity of water but low 
fall. These turbines are illustrated by Figs. 7 and 8. 
The high-fall turbines, of which there are six, were the 


sure apparatus is placed, in the second more apparatus | first erected, and are designed for 750 shaft horse- 
and the service appliances, and on the third the lightning | power, with a net head of 3.38 m., and 1000 horse-power 
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THE BEZNAU ELECTRIC POWER STATION 


(For description see page 33) 
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Fig. 7--750 TO 1000 HORSE-PCWER HIGH-FALL TURBINE 
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Fig. 8-900 TO 1200 HORSE-POWER LOW-FALL TURRINE 








AS 2 ee 



























































































Yj 
MMM Md 
Ulla Swain Se 





UL = sé “= Seren “THe Encineer” . 


Fig. 8—900 KILOWATT GENERATOR Fig. 1O—STEAM TURBINES «~ 




















Jury 14, 1911 THE ENGINEER 35 








with a net head of 3.9m. The five low-fall turbines | high-fall turbines with an opening of about 3, a net fall| amounts to 20 to 380 litres per minute for each 
give 900 horse-power with a gross fall of 3.2 m., and | of 4.4m., and an output of 1050 horse-power realised an | hydraulic ring bearing, and 30 litres per minute for 
1200 horse-power with a fall of 3.7 m. efficiency of 81 per cent., or 5 per cent. more than the | each governor. The oil for the latter passes through 

The drive is so arranged that in the first place the six | guarantee. two oil accumulators coupled in parallel, and having 

















Fig. 1I—STEAM TURBO-GENERATOR Fig. 12—VIEW ALONG GENERATOR HOUSE 


high-fall turbines are fully loaded, and with rise of water; Each turbine has three wheels. The pressure chamber | together an oil content of between 600 and 1000 
the four low-fall turbines are switched in. This is done | for the high-fall turbine is straight, whilst that for the low- | litres. The accumulators—see Fig. 16—are designed for 
with a view to obtaining the greatest possible efficiency, | fall wheel is spiral, the latter turbine hasalso guide vanes in | a pressure of 30 atmospheres, and have a capacity of 
which is to be sought in the first place from the high-fall | the suction tube. The wheels are about 2.3 m. diameter; | about 1.7 cubic metres, of which about }th is occupied by 

| oil, and the remainder by high-pressure air. They con- 
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Fig. 13—GENERAL VIEW OF THE POWER HOUSE 








turbines. The low-fall turbines on test realised an | they are so arranged that the highest and lowest wheels 
efficiency of 71 per cent., with full opening, and a net | deliver downwards, whilst the middle wheel delivers 
head of 3.46 m., the generators at the same time reaching | upwards, and takes part of the load of the generator. A 
| concrete suction tube is common to the two upper wheels. 
| Regulation is effected by a vertical steel shaft common 
| to all three regulator rings, which are carried on steel balls. 
The weight of the rotors is about 45 tons. The weight 
supported hydraulically, by the pressure on the wheels, 
with a fall of 8.3 m.,is about 12.7, and with 5.7 m. about 
23.7 tons. The pressure on the thrust ring is therefore ata 
minimum 21.3 and at a maximum 32.3 tons. The ring 
has a mean diameter of .56m. and is water cooled. The 
| load is furthermore taken at low falls by the high-pressure 
oil device of Messrs. Thos. Bel] and Co. The pressure of a 
the oil can be exactly regulated, and a coil of copper | Fig. 16—OIL ACCUMULATOR 
pipe, through which water is drawn by the suction tube, | 
cools the oil. Regulation is effected by a Bell governor | sist of a welded: steel cylinder .65 m. internal diameter, 
| of the ordinary form admitting high-pressure oil to land 6 m. high, standing on a cast iron base. Each 
| the larger area of a differential piston, which is con- | accumulator has pressure gauges, oil level, and automatic 
; stantly loaded on its smaller area. The oil supply | outlet valve. The object of the latter, which is of the 
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Fig. 15—DAM AND INTAKE CANAL 

















is provided by two separate sets of three-cylinder ram | float form, is to stop the outlet in the event of the acci- 
pumps, driven by bevel gearing and flexible coupling | dental breaking of the oil pressure pipe line. The float, 
95 per cent. efficiency. The net fall is the difference | by one of the exciter turbines. Each pump requires | which is of copper, is relieved from load by the admission 
between the level of the water at the intake and the | 50 horse-power. One is sufficient for the whole station, | to its interior through a copper spiral of air from the high- 
level of the water at the outlet of the suction tube. The | and the other is held in reserve. The oil required | pressure supply. As long as there is sufficient oil it floats 


Fig. 14—RAISING GEAR FOR SLUICES 








38 


THE ENGINEER 


Jury 14, 1911 








up and keeps the valve open. The air compressor is 
electrically driven. 

The steam boiler plant.—The large steam plant, which 
forms a feature of the station, is provided with a double 
object. In the first place, it can come to the assistance 
of the turbine in the case of unexpectedly low water, and 
in the second it can, owing to its flexibility, be employed 
to meet the higher fluctuations in load. Thus the turbine 
can be kept working under the best conditions at constant 
load, whilst the variations are met by the steam plant. 

The boilers are of the Durr type, made by the Dussel- 
dorf Ratinger Rohrkesselfabrik, and have superheaters 
and chain grates. They are arranged in three groups of 
two. Each boiler has a heating surface measured on the 
water side of 350 square metres and a superheater 
surface of 110 square metres. The evaporation is 8050 
kilos. per hour at 13 atmospheres and 350 deg. Cent. super- 
heat. The draught is produced by two suction fans, belt 
driven by electric motors. These fans are coupled to a 
long chamber with double walls of sheet steel passing 
horizontally over all the boiler. The chimneys are of steel, 
15m. high. Dampers are provided in the chamber, 
for each boiler. The fans, made by Sturtevant, of Berlin, 
run at 335 revolutions per minute, and with a consump- 
tion of 35 horse-power give a draught of 40 mm. in three 
boilers. The speed is constant to suit the motors, and 
the draught is regulated by the dampers. 

The two steam turbines, Figs. 10 and 11, are of the Brown- 
Boveri-Parsons type, and each is coupled direct to a 2400- 
kilowatt generator. They run at 1500 revolutions per 
minute, and the consumption at maximum power 
was 6.36 kilos., at 2000 kilowatts 6.46 kilos. and at 
1000 kilowatts 7.4 kilos. A horizontal cylindrical surface 
condenser is placed directly beneath each turbine. The 
circulating water is taken from the intake canal, and 
flows by its own head through the condensers to the tail 
race, but each condenser is also provided with an elec- 
trically driven circulating pump, which draws direct from 
the river Aare and can be used in case of need. The 
air-pumps are chain-driven by electric motors. 

The principal items of the electrical plant are eleven tri- 
phase alternators, direct-coupled to the main turbines ; each 
consumes about 1200 horse-power—see Figs. 9and 12. They 
run at 663 revolutions per minute,and develop current at a 
tension of 8000 volts, and with a periodicity of 50. They 
are 90-pole machines, and are so dimensioned that a load 
of 1000 horse-power can be taken by a single phase. On 
three phases a momentary load of 1400 to 1500 can be 
taken. The slip rings for the energising current are 
placed below, and are readily accessible from the regula- 
tion platform. The exciters are shunt-wound machines. 
A peculiarity of their arrangement is that only one pole 
is connected to the switchboard, whilst the other is 
direct-coupled to the field winding of the generators. 
The transformers are on the ground floor of the switch- 
house ; they are three-legged with oil insulation. They 
raise the pressure td 27,000 volts for transmission. 

This station is the property of the “Motor” A.G., 
which also owns another station at Liéntsch, near Glarus. 
The two stations together supply a very large field, which 
includes the cantons of Aargau, Ziirich, Schaffhausen, and 
St. Gallen. The station at Beznau undertakes the main 
supply, that at Léntsch meeting the peak load, for which 
it is well situated, as it takes its supply from a large 
reservoir. The distance between the twostations is about 
100 kiloms., and the voltage in the connecting main is 
47,000 volts. From the sub-stations the current is dis- 
tributed at 8000 volts to the transformer stations. The 
supply is employed for a great variety of purposes; for 
electro chemical works, for public and private lighting, for 
cooking, for agricultural uses, for tramways, and for power 
in all sorts of industries, spinning, weaving, milling, 
driving works, and so on. 

We shall deal with the Léntsch station in an early 
issue. 








INSTITUTION OF CIVIL ENGINEERS. 


CONFERENCE ON EDUCATION AND TRAINING OF 
ENGINEERS. 


No. III.* 
SECTION II.—THURSDAY (continued). 

THE next subject for discussion before this section was 
“The Position and Uses of Engineering Laboratories in 
Relation to Education at College,” on which short papers 
were read by Professor W. E. Dalby, Professor John 
Goodman, and Professor Bertram Hopkinson. 


Professor WILLIAM ERNEST DaBy, M.A., B.Sc., M. Inst. C.E. 


The outstanding feature of our modern system of scientific edu- 
cation is the laboratory. It is now recognised as an essential 
instrument in all branches of scientific education. The reason is 
not far toseek. Ina lecture-room a student hears things, but in 
a. laboratory he does things; and a normal student remembers 
what he does and forgets the greater part of what he hears. A 
youth anxious to become an engineer is generally born with a 
desire to do things; and thus the material which we have to train 
n our engineering colleges is peculiarly susceptible to laboratory 
teaching. Through the work he does in the laboratory comes the 
desire to hear rightly in the lecture-room. 

An engineering laboratory may be designed from the two distinct 
points of view of teaching and research. The two ideas are com- 
plementary to one another rather than antagonistic, and both 
must be kept in view in the general design of the laboratory of a 
great schvol. 

From the point of view of teaching, the individual items of the 
apparatus provided should bo numerous, typical, and small, so 
that there may be plenty of experiments for small groups of 
students to carry out for themselves, For example, five 20 horse- 
power steam engines, each properly equipped with measuring 
apparatus, are better than one 1U0 horse-power engine. Later in 
the course a student may form one of a large group testing a large 
steam engine, but his early work on the smaller plant will enable 
him to perform his part with a comprehensive knowledge of what 
is being done by the other members of the group. He will thus 
do the work more intelligently. 

In an engineering laboratory the students must do the job, and 
not look on while the job is being done by the professer on a large 
-_ expensive piece of apparatus too costly to be entrusted to 

em. 
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From the point.of view of research, the chief provision to be 
made is space, time, and a workshop in which apparatus can be 
made to supplement the apparatus, often of an expensive kind, 
provided for research. Any of the apparatus provided for the 
instructional course may, from time to time, be made the subject 
of a special investigation ; but, in such an event, it must be with- 
drawn temporarily from the routine work of the laboratory. The 
equipment of an engineering laboratory cannot be specified without 
a clear idea of what it is that we aim to teach. Amongst the 
many things that may be put down, three, I think, stand out 
clearly, namely :—(1) The fundamental principles on which engi- 
neering science is based ; (2) the physical properties of the materials 
of construction ; (3) the methods of measuring energy in the many 
guises it assumes. 

The fundamental principles upon which engineering practice is 
based are few in number, but their applications are almost infinite. 
A principle can only be thoroughly grasped through a study of its 
applications, Hence to engineering students a principle should be 
taught by means of applications selected from those which have a 
bearing upon nyse For example, both the astronomer 
and the engineer must thoroughly apprehend the principles em- 

ied in Newton’s laws of motion. The budding astronomer 
might fitly be taught by applications of these laws to the solar 
—. An engineer would learn them by their applications to 
the motion of machinery, the flow of water, &c. But the inversion 
of the selection would be disastrous both for the astronomer and 
the engineer, although the aim is to teach both of them exactly 
the same principle. The engineering teacher has a vast and 
interesting field of applications from which to make his selection, 
and the suitability of his choice will depend largely upon the 
extent of his scientific knowledge and practical experience. 

All students of engineering should gain some familiarity with 
the physical properties of steam and gases and with the materials 
of construction. There should be a complete equipment of small 
testing machines in order to provide for numerous individual 
experiments simultaneously, together with some large machines 
for research work, 

The fundamental principles of thermo-dynamics should be 
taught through their applications to estimate the efficiency of 
heat motors of all kinds. There should be a full equipment of 
heat motors, each motor being small enough to be entrusted to a 
group of two or three students, together with a few large engines 
and typical steam plant for the more extended study of the 
subject. 

A student learns a great deal by testing heat-engines. He learns 
how to measure the flow of energy when it is associated with such 
diverse agents as gas, steam, water, and ether, and in the form of 
mechanical energy. In the making of the heat balance-sheet he 
unconsciously, perhaps, uses the principle of the conservation of 
energy whilst heis being taught in the lecture-room how this prin- 
ciple underlies the science of thermodynamics, and how this 
science enables him to estimate with justness the performance of 
the engine he actually tested in comparison with the ideal engine 
of thermodynamics. 

Time prevents me from enlarging on the educational value of 
the work in the electrical laboratory. The elusive nature of the 
agent with which electrical energy is associated makes the work 
both fascinating and absorbing. Above all, in passing through the 
course, the student should catch something of the spirit of re- 
search which should brood over every engineering laboratory, from 
the smallest to the greatest. If he is successful in this, he will go 
forth trained to think for himself and to act for himself, and with 
a desire to add his contribution to the vast accumulation of 
scientific and practical knowledge which is our heritage from the 
great thinkers and engineers of the past—men whose names are 
famous, not only on the roll of the Institution of Civil Engineers, 
but on the larger roll of the British Empire. 


Professor JOHN GOODMAN, M. Inst. C.E. 


The value of engineering laboratories for educational purposes 
and for obtaining experimental data of an engineering character is 
now so extensively recognised that it is quite unnecessary to 
spend time in discussing the general question; but since the 
equipment, the nature of the work done, and the methods of 
carrying on the work vary so widely in the laboratories of different 
colleges, it appears to be desirable to discuss these questions with 
a view to increase their usefulnes and efficiency. 

Object of laboratory training.—It is well at the outset to recognise 
that the equipment and scope of an engineering laboratory differ 
essentially from that of a college workshop. The work carried on 
in the latter is mainly for the purpose of teaching the art or trade 
of engineering (as to whether such workshops should be attached 
to colleges or not is a much debated point upon which very definite 
opinions on both sides are held), but the work done in the former 
has the sole object of teaching the principles which underlie that 
art or trade. It is possible, in certain cases, that laboratory work 
may overlap that proper to the workshop, but in general the 
functions of the two are distinct, and must not be confused. 

However able a teacher may be, it must often happen that 
students do not get a thorough working knowledge of a subject 
from attending a course of lectures, although they may have no 
difficulty in following the treatment during its delivery ; if, how- 
ever, properly-schemed laboratory, work can be arranged to run 
concurrently with the lectures the student is brought more closely 
into touch with the concrete side of his subject, and thereby not 
unfrequently discovers his own shortcomings. It is, of course, well 
that he should be brought face to face with difficulties, and, instead 
of being spoon-fed, he should, in the early stages, be left severely 
alone to worry out his problems, but if actually beaten, then, and 
not until then, should the director of the laboratory come to his 
assistance. Such a course will often arouse interest where lectures 
fail, and will reveal to him discrepancies between theory and 
experiment ; inquiry into the reason for such discrepancies are of 
real educational value, and if the student possesses ‘‘ grit” it will 
be a great incentive to him to dive more deeply into the matter. 
Later in life, when such difficulties arise on a larger scale, his 
familiarity with scientific methods of dealing with obscure problems 
will enable him to attack them with a directness and certainty that 
are lacking in the untrained man. 

Amongst other important phases of laboratory work the following 
appear to be worthy of special note :—The engineering laboratory 
affords the student an excellent training in the carrying out of 
experiments for the purpose of obta:ning accurate data, and he 
cannot fail to be early impressed with the paramount importance 
of keeping all the conditions of the test constant except the two 
variables under consideration. He, moreover, discovers that abso- 
lute accuracy in data is rarely, if ever, attainable, and therefore 
the use of many significant figures is not only absurd, but tends to 
deception. In the author’s laboratory the first work done by 
students consists in the measurement of certain quantities by 
three or four different methods, with the object of impressing 
upon them the fact that the methods themselves are not perfectly 
accurate, and, even if they were so, the personal equations of the 
workers would affect the result obtained. It is believed that it is 
important for students to realise early that extreme care in the 
choice of methods and in the use of apparatus is essential if any 
high degree of accuracy is required. 

i certain cases the laboratory work is valuable in showing how 
far theory and experiment agree, but great care is necessary in 
order to prevent students jumping to the conclusion that there is 
actual disagreement because their own imperfect, inaccurate 
experiments do not give the results that the theoretical treatment 
would lead them to expect. It is, however, believed that it is a 
mistake in the first instance to insist on students worrying about 
minute accuracy. Until their ideas get somewhat broadened, such 
attempts at accuracy absorb a large amount of time quite out of 
proportion to the importance of the result obtained, but later on a 
certain amount of experimental work requiring a high degree of 
accuracy is a most excellent training. : 

Equipment.—Before purchasing apparatus for the equipment of 





an engineering laboratory, it is of great importance that a general 
scheme should be drawn up, setting forth definitely and clearly the 
lines on which the proposed work is to proceed ; in the author's 
opinion the aim should be to make all apparatus as simple as 
possible, and each piece should be er tin: to bring out clearly 
one particular point, all unnecessary complication being dispensed 
with, Teachers are very liable to forget that the average student 
is unable to oopeten the refinements and intricacies of highly 
complex and elaborate apparatus, which, as a rule, completely 
mystifies him. Distinction must always be drawn between appa- 
ratus which may be used by the staff for their own education and 
for research work and that required exclusively for students, In 
this connection it is suggested that it is better to make use of 
commercial tackle, such, for example, as ordinary pulley blocks, 
screw-jacks, &c.,'rather than the amateurish polished brass and 
painted wooden models so often offered for sale for use in colleges, 

The experimental steam engines found in college laboratories are 
frequently fitted with a maze of intricate appliances for the purpose 
of enabling the engiue to be worked under a great variety of con- 
ditions, with the result that students are very liable to get 
erroneous ideas as to the essentials of any given type of engine. 
Such engines are necessarily not stock articles, hence they have to 
be specially constructed for the purpose, and are therefore very 
costly. The author suggests that it would be better in every 
respect to purchase two or three commercial engines of different 
types for testing purposes rather than crowd so much complica- 
tion on to one experimental engine. Unfortunately, all apparatus 
soon gets out of date, and unless a college is very wealthy it cannot 
afford to clear out the old-fashioned machinery every few years 
and replace it with new. In some cases enterprising firms lend 
engines and poy to colleges for testing purposes on condition that 
the results of all tests shall be supplied to the makers in return for 
the loan, and when the firm in question brings out an improvement 
the obsolete plant is exchanged for the new. The arrangement 
from the college point of view is, of course, ideal. and the firms in 
question are not entirely losers by the bargain. 

In all tests where a great variety of conditions may prevail, it is 
impossible, on account of time, for one group of students to work 
under each set of conditions, therefore it appears to be desirable 
that a definite scheme of testing should be drawn up, which ma 

ssibly take years to complete ; then, as each result is obtained, 
it should be plotted on a squared paper chart exhibited in the 
laboratory, ‘hes enabling each oye of students to benefit by the 
results previously obtained. If isolated tests are made under 
random conditions they are robbed of much of their educational 
value, and the results p Pave are of little or no permanent value. 

The extent to which stereotyping should be allowed in the work 
of an engineering laboratory is one well worthy of the most earnest 
discussion ; all will be agreed that it is an utterly bad system to 
have the apparatus required for each experiment set out perma- 
nently in working order, and to give printed detailed instructions 
and log sheets to each student, which he mechanically follows, 
The following of such a system entirely crushes all originality, and 
makes the student into a mere machine. In the early stages of 
the laboratory course some approach to this system may be 
tolerated perhaps, that is, during the period in which the student 
is learning to take and book observations ; but after he has once 
got over the initial stages he ought to rig up his own apparatus, 
check it for accuracy, make out his own log sheets, and reduce his 
results. Of course, he requires more supervision when working 
under such conditions, but he certainly gains experience of a far 
more valuable character than under a stereotyped system. The 
extent to which he can go in this direction largely depends upon 
whether he has been in commercial engineering workshops before 
taking up his college course. In tests of a more important 
character it often happens that the student lacks the necessary 
manipulative skill required for carrying out the experiments if he 
has not had a previous practical training in works. 

Laboratory routine.—The staff of an engineering laboratory 
usually consists of a director with one or more assistants and 
skilled mechanics. It is of vital importance that the director 
should be a man familiar with practical work, or he may unwit- 
tingly encourage students to play with unreal problems, which 
tend to divert their attention from the actual difficulties that arise 
in the life of an engineer. The author on one occasion visited a 
technical school in which the students were observed to be busily 
engaged in testing the buckling strength of wooden matches, from 
which strut data was to be evolved. 

A considerable amount of skill and much tact is required of the 
director who gets his laboratory to run smoothly and efficiently. 
The following regulations are found greatly to assist in smooth 
running :—All observations to be recorded in note-books or on 
authorised log sheets, and not on odd scraps of paper. The 
results, after reduction, to be entered neatly, with necessary 
curves, sketches, descriptions, and explanations, in a laboratory 
note-book, having alternate es of squared paper. The most 
important results to be entered in a record-book kept permanently 
in the laboratory. The students’ note-books to be inspected by 
the director or assistant in charge after the entry of each experi- 
ment, and no fresh experiment to be started upon before the 
previous one is completed and entered up. A large sheet posted 
up in the laboratory, having a vertical column for each experi- 
ment and a horizontal line for each student, to be starred with 
an india-rubber stamp as each experiment is completed. By this 
means the work already done by each student can be seen at a 
glance. 

Much inconvenience is sometimes caused by students not return 
ing measuring instruments and other apparatus to the proper 
place after the completion of the experiment. Therefore each 
student in the Leeds University is provided with brass checks 
similar to those used in works, and when he requires to use thermo- 
meters, indicators, &c., he goes to the stores and deposits his 
check with the storekeeper for each piece of apparatus, The 
check is hung ona close to where the apparatus is kept. If 
he fails to return the apparatus at the proper time and in good 
order he is charged for it by a reduction from his laboratory 
deposit. 

a order to keep a record of the time spent in the laboratory, 
special sheets are put up every day, which are initialed by the 
student to certify his attendance before he leaves. 


By Professor BERTRAM Hopkinson, M.A., B.Sc., F.R.S., 
M. Inst. C.E. 


The classification and analysis of the phenomena presented to 
the engineer in the practice of his art, conveniently called 
‘‘engineering science,” occupies a position intermediate between 
biology, which is mainly based on the observation of nature, and 
physics, which is chiefly experimental. It is founded on the laws 
of motion, of heat, and of electricity, whose operation is investi- 
gated in the physical laboratory, but it is concerned with the 
working of these laws under conditions comparable in their com- 
lexity with those under which the same laws work in living things. 

his is obviously true of the greater natural forces, such as the 
winds and tides, whose action it is the engineer's business, so 
far as possible, to control. It is impossible to bring these 
things into the laboratory and to subject them to experimental 
analysis, though experiment may be of great help in interpret- 
ing observation of them. In other branches of engineer- 
ing science—for example, in the study of the production 
and use of power—there is not the same goo limitation 
on experiment, but there is a commercial limitation which 
is just as effectual. Complete experiments on a full scale 
under commercial conditions can rarely be made because no one 
will pay for them, or allow his business to be disturbed while they 
are being made. Moreover, the c ial el t, and the 
buman element, are the most important among the conditions 
under which engineering phenomena go on and which determine 
their course. In # laboratory experiment they are as little repro- 
ducable as isa gale of wind. Thus engineering science must be 
based on the intelligent observation of things as they occur in 
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practice. As in biology, experiments in an engineering laboratory 
may be of great assistance, but in interpreting their results, it must 
never be forgotten that the artificial control of conditions, which is 
of the essence of experiment, is of itself a disturbing factor, analo- 
gous to that general effect on the subject of a vivisector’s operation, 
which always lessens, and may destroy, the value of his conclusions 
when applied to the normal animal. On the other hand, it cannot 
be doubted that the necessary difference between natural conditions 
and the artificial atmosphere of the laboratory is less far-reaching 
and its effects are more readily foreseen in engineering than in 
biology. Experiment plays a part which, though still subsidiary, 
is relatively more important. Especially is this the case in the 
applications of electricity. 

he position of the eugineering laboratory as an instrument of 
education is not quite the same thing as its position in relation to 
research, but is closely related to it. In a discussion, some twenty 
years ago, on the pro 1 to establish an Engineering School in 
Cambridge, it was pointed out, by way of justifying the innovation 
to that ancient University, that it was as good an education 
thoroughly to test a steam engine as to determine the velocity of 
light. It might well have been said that it was better, for in the 
engine trial the student is introduced to phenomena under condi- 
tions which in their complexity resemble those of real life, and 
which can only partially be controlled. He can vary steam pres- 
sure, load, and —— speed, but he cannot, within the limits of 
an ordinary trial, control such important factors as the dryness of 
the steam supply or the temperature of the cylinder walls. Thus 
he learns in a simple way to use his judgment in interpreting data, 
and to recognise how in a complex mechanism it is impossible to 
vary a single element without at the same time affecting a number 
of others. This training of the faculties of criticism and observa- 
tion is valuable to anyone, whatever profession he is going to 
follow, and it cannot be obtained in the same degree from the 
experiments ordinarily performed by students of similar standing 
ina physical laboratory. To the engineering student there is the 
additionai advantage that he sees the application of scientific 
principles to things of the same sort as he will meet with in after 
life. 

These considerations, together with a frank recognition of the 
fact that by no possibility can the conditions of practical work be 
completely reproduced in the engineering laboratory, lead to a 
fairly definite conception of its position and uses. In the first 
place, industrial apparatus, even of a simple character, is too 
complicated to be used as a means for demonstrating elementary 
physical laws to students who are quite ignorant of their work- 
ing. Hence work in the engineering laboratory proper should 
be preceded by a short course of ordinary physical experiment 
under the simplest possible conditions, Provision is made for 
this in nearly all college courses, and it is unnecessary to discuss 
it in detail. Assuming that he has thus acquired a knowledge 
of the fundamental scientific principles, the student’s work in 
the engineering laboratory will be directed largely to tracing 
their operation under more complex circumstances. For this 
purpose small units of plant of a simple character are quite 
adequate. Everything that such a student can learn in an engi- 
neering laboratory in the time at his disposal he can get from a 
10 horse-power engine, from a 5-ton testing machine, and from 
plant on a similar scale in the other branches of his study. A 
triple-expansion engine teaches him no more than a compound ; a 
four-cylinder petrol motor little, if anything, more thau a single- 
cylinder gas engine. In fact, the smaller ro simpler machines are 
better for his purpose, because they are more easily handled, and 
he can be left more to himself. e author remembers seeing in 
a technical school an engine of several hundred horse-power, which 
was being tested by some fifteen or twenty students. They were 
taking readings according to a set scheme, one reading a thermo- 
meter, another a pressure gauge, and so on, and all the readings 
were being entered on a beautiful printed sheet. On the same day 
he happened to speak toa schoolmaster, who described how he was 
in the habit of setting his boys two or three at a time to indicate 
the laundry engine at his school, and test its steam consumption 
with an improvised condenser. There cannot be much doubt that 
the schoolboys learnt more than the students, and that the money 
paid for that large engine would have been better spent on twenty 
small engines. 

But, though small, the machines in the engineering laboratory 
should be real commercial machines, such as are bought and sold 
in the ordin: course of business, and the students should use 
them under ordinary working conditions. This is, of course, quite 
consistent with the use of the most elaborate measuring arrange- 
ments that the ingenuity of the professors or demonstrators can 
devise, provided that they are such a commercial user of the 
machine would tolerate. For instance, a gas engine may have 
thermometers stuck all over it, it may suck its air through a hole 
for the purpose of measurement, and it may discharge its exhaust 
into a calorimeter, but it is not to be run at less than its normal 
speed in order to get better indicator diagrams, nor is the valve- 
setting to be altered for the purpose of improving the measure- 
ment of the air. Extreme variation of conditions is necessary for 
the purpose of research ; but the ordinary student is not doing 
research, nor is it his object to learn in detail about the. working 
of a special machine. His use for the engineering laboratory is 
to learn generally how to extract from an experiment conducted 
under severe limitations all the information that it is capable of 
—_ In doing so he will consolidate the knowledge of 
natural laws, which he is supposed to have acquired previously in 
an ordinary physical laboratory, and will learn their limitations ; 
he will also pick up many facts about the working of machines 
which may or may not be of direct use to him, according as he 
meets with these particular types in after life or not. But these 
are by-products, and in the author’s view the engineering labora- 
tory should be designed and organised with a single eye to the 
primary educational use which has been indicated. 


Mr. R. S. Ball dealt with the point made by Professor 
Hopkinson as to the size of laboratories. He was in 
agreement with the statement that more results could be 
achieved by the use of small and comparatively rough 
equipment than from a very large one. He had been 
many years a student and afterwards a teacher at the 
Massachusetts Institute of Technology at Boston, where 
they had, if not the best-equipped lebatataaien in the 
world, certainly the best in the sense of large scale equip- 
ment. His experience since that time led him to the 
conclusion that the best laboratory was the one where 
the apparatus was much less elaborate. No doubt in 
cases where there were a large number of students, as at 
Boston, it became necessary to multiply laboratories, but 
even the multiplication of small apparatus was infinitely 
better than a very large and expensive equipment. 

Mr. Dugald Clerk said he had had an opportunity of in- 
specting the laboratories of Professor Dalby, Professor 
Goodman, and Professor Hopkinson. With regard to the 
elaboration of equipment, it was quite true that by simple 
means much could be learned, and a small equipment 
possessed the advantage that students had a personal feel- 
ing of control. The student dealing with large scale plant 
was, on the other hand, learning the advantages of co- 
operation. Manufacturers appreciated very much what 
was being done in British laboratories. Professor Dalby, 
Professor Hopkinson, and Professor Goodman had done 
and were doing good work on the gas engine, with which 
he was more particularly concerned. e not only wel- 
comed laboratories from the manufacturers’ point of view, 





but also from the point of view of teaching and research 
work. 

Dr. Unwin said it was almost inevitable in a dis- 
cussion of this kind that positive rules should be laid 
down which gave particular instances, but which were 
laid down too positively. It was doubtless quite desirable 
to have in a laboratory small —- and numerous 
apparatus, apparatus which could be used by many 
students simultaneously. He was inclined to think, 
however, that it was also necessary to have large appa- 
ratus. The latter gave the student a sense of scale which 
was very valuable. If he were confined to the use of 
small apparatus the student was apt to go into the world 
with a very contracted notion of the magnitude of 
engineering problems. It was quite true that with big 
plant tests the more physical phenomena were not 
perhaps so well revealed; but familiarity with large 
engines and plant gave to the students a feeling of reality 
and of the importance of their work which they did not 
obtain in the laboratory. 

SECTION I1I.—THURSDAY. 


Before the separate meeting of Section III. the first 
subject taken was “ The Relation of Practical Training to 
College Study, whether or to what Extent before, Sand- 
wich, or after its Conclusion.” Papers were presented by 
Professor Archibald Barr and Professor Henry Louis. 

THE RELATION OF PRACTICAL TRAINING TO COLLEGE StuDY. 

By Professor ARCHIBALD Barr, D.Sc., M. Inst. C.E. 

Discussions on the training of engineers no longer turn upon 
questions as to the value, on the one hand, of education in those 
branches of science which deal with the properties of materials and 
the physical laws that condition the work of the engineer, and on 
the other, of actua] contact with and participation in engineering 
practice. Various topics are set down for consideration at this 
conference, but the terms in which they are defined presuppose 
an agreement that both education in sci and practice in the 
carrying out of work are necessary parts of any general system of 
training for those entering the profession. 

Our immediate subject for discussion naturally divides itself into 
two parts :—(1) The relation—or it may be the contrast—between 
the two branches or the engineer’s training in kind ; (2) the relation 
in respect to time. The nature and the mode of attainment of a 
suitable practical training will be discussed under other sections, 
but the present may be the most suitable opportunity for consider- 
ing how the time spent in college can best be employed. 

“ts defining the topics with which the conference is to deal the 
Council has used the words “education” and ‘study ” in referring 
to college work, and avoided the terms ‘‘instruction” and the 
much-misused expression ‘technical training.” This is as it should 
be. The end to be kept in view in a college course is the educa- 
tion of the student, and the result is to be measured not by the 
amount of detailed knowledge he has gained, but by the extent to 
which his mind has been developed, and by the insight he has 
gained into the principles underlying successful practice. The 
alternatives before the colleges are:—(a) The offering to the 
student, in the limited time at his disposal, of a general course of 
study that may form a basis for practice in any department of our 
wide profession ; or (/) the provision of a number of courses, from 
among which the student may select the one that appears to bear 
most directly on the particular branch he expects to follow. 

If I may state my own view, it is that little specialisation should 
be attempted, if for no other reason than that the young engineer, 
if he has the elements of success in him, cannot foresee the trend 
his career will take. The best college course is the one that is 
most educational, and this will be the course that gives the student 
the broadest outlook upon his profession. It need deal little with 
the details of specialised practice, these can best be learned in the 
workshop, the field or the drawing-office. Men who are successful 
in engineering practice seldom follow in later life the particular 
branch of work in which they have been trained ; and of two men, 
one of whom has a thorough *p of general principles and the 
other a knowledge only of the etails of one branch—however 
intimate that knowledge may be—the former is in a much better 
position to take advantage of such opportunities of advancement 
as may come within hisreach. Moreover, the conditions of practice, 
even in one limited — are constantly changing. The college 
course should, then, be on broad lines, and should aim at giving 
the student a thorough grasp of general principles, illustrated by 
examples of their application in various branches of practice. 

The question as to the order in which the two sections of the 
engineer's training should be pursued is also one that admits of no 
general answer. What will be best for one man may not suit 
another. Much depends upon the special circumstances of the 

upil in regard to his mental qualities and attainments, the facilities 
ls can command for study, and the opportunities he may have for 
securing practical training when he desires to enter upon it. 
Moreover, ether things being equal, a man who has had a practical 
training is better able to benefit by a course of study in engineeri 
science ; and, on the other hand, a man who has had a soun 
training in science is in a better position to take full advantage of 
his apprenticeship or pupilage. But he cannot have it both ways. 
In favour of taking the college course first and pupilage or 
apprenticeship after graduation, it may be urged, with good 
reason, that by securing continuity in the pupil’s education the 
danger of his losing the habit of systematic study and his grip of 
what he has already learned at school is avoided. Further, he 
will enter on his practical training with his mind disciplined and 
developed by his study of science, and experience comes most 
quickly and with more lasting effect to one who can place each 
item, as it presents itself, in its proper place in a connected system 
of knowledge based upon general laws, the workings of which he 
has learned to recognise. Further, if the college course is entered 
upon after — training is completed, the pupil severs his con- 
nection with those under whom he has been trained, and he may 
have to make a fresh start in life when he leaves college. 

In favour of practical training following directly after school, it 
is urged, also with good reason, that the initial stages at least of 
apprenticeship or pupilage should be got over at an early age. A 
man who has gone through a complete course of study in a Univer- 
sity or technical college will necessarily have reached an age at 
which he may take less kindly than the schoolboy will to the 
drudgery of initiation into the routine of practice in the workshop 
or the office. Again, the man who takes his apprenticeship or 
pupilage first _ up to college with such a knowledge of his needs 
as will enable him to appreciate the value of what is offered for 
his assimilation. Furthermore, any lengthened course of study, 
without the correcting influence of experience of the requirements 
and limitations imposed by the conditions of practice, is liable to 
make a man altogether too ‘‘theoretical” in his outlook and his 
attitude of mind. 

The disadvantages of poning the college course to a late 
period in the pupil’s training can be mitigated to some extent by 
private study, or by attendance upon evening classes, during the 
period of practical training—and good results follow in the case of 
men of special ability and perseverance—but the time and energy 
at the pupil’s disposal for evening work are very limited compared 
with dome he could command in a complete course of day study 
at a university or technical college. There is then something to 
be said for, and something against, each of the alternatives dis- 
cussed. But one branch of the pupil’s training need not be post- 
poned until the other has been completed—they may be taken on 
the ‘‘sandwich ” system. 

It is sometimes assumed that the advocates of the sandwich 








system commit themselves to a particular disposition of the slices 
of study and practice and to some definite quantitative relation- 
ship between their volumes. No hard-and-fast specification need 
be made, What is here meant is any arrangement which permits 
of college study being begun at a time not too distant from the 
close of the pupil’s school days, which — that during the 
later part of his studies the student will have the benefit of some 
measure of experience in the actual conditions of practice, and 
which ensures that the latter part of the pupil's practical training 
will be taken after he has had his mind disciplined by a course of 
study in pure and applied science, Whether a short period of 
practical work—a year or so—should immediately follow school or, 
on the other hand, the first year course at college (in pure science) 
should come first depends, in my opinion, upon the circumstances 
of each pupil as regards his state of Bap sg for higher studies 
and the facilities he can command for entering upon practical 
work when he desires to do so. I do not think any rule should be 
laid down. 

Many objections have been raised to the sandwiching of study 
and practice. One is that the usual college session of eight or 
nine months leaves too thin slices of practice if the college course 
is taken in consecutive sessions. I agree with this view. When 
the system is adopted the college session should be limited to six 
months, as is done in some universities and colleges. Another 
objection is that engineering firms will not be disposed to take 
men on for half-yearly periods, with breaks of equal duration. 
Any pupil who finds it impossible to get entry to practical work 
on these lines must take his training in some other way, but 
hundreds of students do find openings that permit of thus sand- 
wiching their trainings. The system is not new; it is, indeed, 
the oldest followed by university students of engineering science ; 
it has been adopted by generations of students since the Glasgow 
Chair of Engineering was founded in 1840, and my own experi- 
ence, gained in the forty years during which I have been con- 
nected with its working, ca given me the firm conviction that it 
affords the best system of training for the great majority of men 
entering the profession. 

In conclusion, | would plead that the engineering institutions 
should allow a wide latitude in the systems of training that they 
will recognise. Let it not be forgotten that no two of the men 
who have made our profession what it is have entered it by the 
same path, and that many of the most eminent of them have had 
no training that would to-day be recognised as a normal one, 
either in respect to education or to practice. Men differ in 
natural qualities as much as wood and stone and steel, and the 
tools and treatments that will fashion a useful product out of one 
may make a sorry job of it when applied to others. Let the 
system of training differ in different districts, if need be, and let 
the courses of study offered by the colleges vary in substance and 
in method. We cannot dictate to members of the profession the 
terms and conditions on which they will take apprentices or pupils, 
and it will be destructive of much that is best in the influence a 
teacher may have on his students if he is forced by any detailed 
regulations to work upon lines inconsistent with his bent and con- 
trary to the dictates of his own experience. There is need in the 
profession for men of widely different qualifications, Let us not 
aim at turning out our recruits like so many forgings stamped in 
one set of dies. 


THE RELATION BETWEEN PRACTICAL TRAINING AND COLLEGE 


EDUCATION FOR ENGINEERS. 
Professor HENRY Louis, M.A., D.Sc., M. Inst. C.E. 


In the discussion of this question it seems advisable to deter- 
mine, in the first place, what are the points upon which there is 
practically a general agreement. All agree, I believe, that every 
engineer must have practical training, and though there may be 
still some who hold that, when he has this, all knowledge of theory 
is superfluous, I venture to say that no engineer of any eminence 
holds that view to-day, so that I shall commence with the assump- 
tion that training in both theory and practice is generally con- 
sidered as indispensable to the engineer. As to the relative 
amounts of knowledge,of either branch and the character of such 
knowledge, there is a wide divergence of views. Possibly all will 
agree that there is nothing that has a greater influence upon the 
success of an engineer’s career than the ability to deal with men. 
This is in many cases an innate ability, though it can undoubtedly 
be cultivated and developed. It is often said that one of the 
drawbacks of a college education is that it does not call out 
these traits of a young man’s character, but, in my opinion, this 
charge is due to an imperfect appreciation of the scope of a college 
training. Mere attendance at lectures and laboratories will cer- 
tainly not do much towards attaining this object, but it must be 
remembered that attendance at lectures and laboratories is only a 
part of college life. In the relations between teachers and students, 
and still more in those among the students themselves, a British 
college forms one of the best schools in existence for teaching tact, 
_— temper, honesty of purpose, and that sportsmanlike sense of 
air play which form the best foundation for dealing with men of 
all classes. Participation in college societies, intellectual and 
athletic, as well as the large degree of self-government allowed to 
students’ representative bodies, tend to foster a sense of order and 
responsibility, and to develop a power of administration, which are 
of great value in after life. Again, it has been sometimes urged 
that our colleges fall short in the matter of discipline, that in a 
works a young man will more readily acquire the all important 
habits of punctuality and promptitude which in a college are not 
always inculcated with sufficient strictness. For this charge there 
may, I believe, be some foundation, but the defect is in no way 
essential to a college system ; the remedy once pointed out is easy 
to apply, and I have every confidence that the importance of its 
application is becoming more and more generally recognised ; 
indeed, I think that it may fairly be argued that a college training 
is of quite as much value in the development of character as in the 
acquisition of knowledge. 

here is no portion of the engineer's training upon which greater 
diversity of opinion exists than in respect of the manual training 
that should go towards making up the education of an engineer, 
and, curiously enough, this diversity is specially characteristic 
of the various branches of the engineering profession. Mechanical 
engineers, and to a lesser extent also p Later so engineers, insist 
that a lengthy apprenticeship to the manual portion of the 
trade is indispensable, whereas the ‘‘civil” engineer looks upon 
it as wholly superfluous, The one insists that the pupil must 
learn how to use the hammer and the file, the other sees no 
reason why he should touch the shovel or the pick. For my part, 
I cannot see why, if a man can build a bridge without being a 
skilled riveter, he must be a skilled fitter before he can build the 
engine that is to run over it. Still more curious is the anomaly in 
the two closely cognate branches of mining engineering. Most 
metal miners look upon practical acquaintance with the use of the 
miner’s tools as an important part of the mining engineer's 
training, whilst the coal miners hold that all such manual work is 
entirely unnec Personally, I am inclined to think that 
this profound faith in the necessity of manual skill is to a 
great extent a pieco of fetishism, a survival of the old apprentice- 
ship system, which used to be the only avenue leading into any 
branch of the engineering profession. I will not go so far as to 
say that manual'skill is useless to the engineer, but I am convinced 
that most of us rate it far too highly. It is pretty clear that the 
object cannot be the acquisition of manual Teutattie for its own 
sake. but rather for the — of gaining familiarity with the 
properties and working of the materials which the student will 
have to employ for constructional work, though I should be hard 
put to it to explain why an architect should not be compelled to 
serve his time as a stone cutter on precisely the same principle. 

Where views as to the need for manual work diverge so widely, 
it is hopeless to attempt to lay down any rules generally applicable 
to the training in such work. This, however, does not apply to the 
whole of the subject of practical training, of which manual work is 
only one, and probably not the most important part. If it be 
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granted that actual technical experience amongst the men who are 
engaged in doing engineering work is essential], it will perhaps be 
fairly admitted also that the college is not the place to attempt to 
acquire such experience, and that any attempt to imitate works 
practice in a college is necessarily bound to result in failure. A 
college is the place to learn principles, and not practice. If this 
be admitted, it is not a very long step further to argue that the 
knowledge of principles ought to precede the study of their 
application, and that therefore college teaching should precede, and 
not follow, practical training. Whilst I hold this to be true, I also 
believe that many teachers will concur in my view that a moderate 
amount of practical training may be of use in the later stages of a 
college career, as giving more definiteness to the student’s advanced 
work, and showing him more clearly the objective towards which 
his theoretical studies should be directed. 

This is broadly the conclusion to which my experience is leading 
me. [do not find that the ‘‘sandwich system ” in its true form— 
six months at college and six months in works—is satisfactory upon 
the whole, and think that it frequently results in both college work 
and practical work being badly done. On the other hand, after 
three or four years passed in the workshop, a young man usually 
finds it difficu't to come back to his studies, and is not likely to 
make as good progress as if he had come to college straight from 
school. Of course, every teacher can quote numerous cases of 
highly successful students trained in one or other of these methods, 
but Iam dealing here with average men, and not with the more 
exceptional cases. I am inclined to think that the method now 
generally adopted for coal-mining students is one that embodies the 
soundest general principles : these students have often had a little 
experience of coal mining or practical engineering of some kind 
before they come to college; they take a three years’ college 
course, spending their long vacations at a colliery, where they are 
usually sent underground regularly with one of the officials, and 
thus get accustomed to seeing how work ought to be carried on, 
whilst they also spend a portion of their time in the drawing-office 
and the colliery offices. After taking a college degree, the law 
insists that they shall have three years’ practical experience under- 
ground before they are allowed to take the examination for a cer- 
tificate as a colliery manager. 

The above genera] system, suitably modified, would probably 
be applicable to all branches of engineering. Directly 
on leaving school, I would have the engineering student 
pass his matriculation examination, then go to a suitable 
works—using this word in its widest sense—for three to 
six months, then come to college for his three years’ course, 
returning to the same, or to a different works, for some 
three months during each long vacation, and then finally serve a 
two or three years’ apprenticeship. I think that any mannal work 
is best done in the time between school and college. Many teachers 
will probably support my view that an Engineering Degree course 
should extend over four years instead of three’ as at present—a 
view which I have advocated for many years, and to which I find 
that general opinion is now gradually trending. Every branch of 
engineering has to-day assumed a high degree of complexity, and 
I do not think that seven years is too long a period to devote to 
the acquisition of the necessary technical knowledge, whilst I 
venture to think that this is best divided up in the manner I have 
indicated. 

Mr. H. Rolfe said that the matter had to be regarded 
with the fact in mind that a commercial organisation 
existed to earn profits. He quite endorsed what had been 
said with regard to the advantage of the young engineer 
studying costing and estimating, spending a certain 
amount of time in the drawing-office, but he thought he 
should also spend some time in the smithy, the foundry, 
and the pattern shop. 

Mr. W. B. Worthington said that it was quite impos- 
sible to lay down hard-and-fast rules on the subject of 
practical and college training. He deprecated any 
attempt to standardise engineering education. 
case of a boy who was to become a civil engineer it was 
clearly best that he should take his college training before 
undergoing his apprenticeship, assuming that he had had 
his one year in the workshop previously. If the boy was 
destined to become a mechanical engineer a somewhat 
different scheme might be arranged. In that case, if the 
sandwich system was decided upon, he might spend his 
first year in the workshop, but in the case of the boy 
who was to be trained as a civil engineer there would be 
nothing gained by his coming into the office before going 
to college. 

Professor Thomas Turner thought that when a student 
came to the university he should have had enough 
practical training to understand what. he was being 
taught, and that when he went into the workshop he 
should have received enough theoretical training to under- 
stand what was going on in the shops. The real difficulty 
was to decide upon the best system by which the student 
could acquire those two kinds of knowledge concurrently. 
Several of the students at Birmingham had been sent to 
different works all over the country, and great advantages 
had arisen from the comparison and experience between 
the students after their return. In other cases they had 
been taken into the shops of their fathers’ firms, which 
smoothed away the difficulties surrounding the sandwich 
system. 

Sir Alexander Binnie said that while it was recognised 
that engineering education had improvedenormously during 
the past twenty-five or thirty years the results were not 
altogether satisfactory. It had been his duty at the India- 
office to select engineering candidates for the Indian 
service, but his experience was that the way in which 
students were now taught at the colleges did not conduce 
to their advancement as civil engineers. The training in 
the colleges was too much on the mechanical engineering 
side. He wished to insist that going into the workshop 
was not civil engineering. Many young men coming out 
of their early training were good mechanics, but of the 
things necessary for civil engineering they were often in 
ignorance. It was hardly for him to lay down the lines 
of a reformed engineering education. He was merely 
quoting the results of the present system. His own pre- 
deliction was for what in the old Scottish universities was 
called natural philosophy. He wanted men who were to 
be civil engineers to understand geology, to study what 
Professor Huxley used to call physiography, surveying, 
and the use of outdoor iustruments, which, it would seem, 
were no longer taught. Other neglected subjects were 
masonry construction and earthworks. The aim of the 
colleges should be to fit men to carry on the work of their 
great predecessors in civil engineering. 

Sir Francis Raeburn quite agreed as to the necessity 
for a good general education. He would like to insist 


that in the higher branches of the profession it was neces- 
sary that a man should have a broad grasp of affairs; it 
was not sufficient that he should be merely an engineer. 


In the- 





In considering the education necessary for the civil engi- 
neer no doubt it would be a at advantage if the 
student could take the mechanical course as well as the 
civil, but it was not possible to cover both in the time 
available. The student must take up his own branch as 
soon as possible. During recent years there had been a 
gradual change coming over the profession, and at the 
present time there was a somewhat superior class which 
formed the middle branch, and the number of grades 
between the less educated and the more educated was 
increasing. 

Papers were presented by John A. Brodie, Mr. J. 
Mitchell Moncrieff, and Professor J. J. Welch on “ Work- 
shop Training as a Preliminary to Practical Training in 
other Branches of Engineering.” 


WorksHop TRAINING AS A PRELIMINARY TO OTHER TRAINING IN 
ENGINEERING. 


By JOHN ALEXANDER Bropig, M. Eng., M. Inst. C.E. 


In introducing this subject I have thought it well to assume that 
the youth about to take up engineering as a profession is of aver- 
age ability and circumstances, about seventeen years of age, that 
he has had a good general education, a superior mathematical 
training, and preferably an experimental knowledge of one science 
subject. He should also have been trained to think for himself, 
to express his views clearly and concisely in speech, and to report 
in writing on any matter which may be put before him. If he has 
been accustomed to act as schoolboy captain or to work to the 
orders of his captain in sports and athletics so much the better ; 
and he should be encouraged to keep up his connection with 
healthy outdoor sports. 

By some it is thought that training in school and college work- 
shops is of considerable value, and whilst this is no doubt better 
than no training in workshops at all, I take the view that work- 
shop practice to be of real value to the engineer who proposes to 
advance in his profession, must be conducted under commercial 
workshop conditions, in which considerations of time, money, 
discipline, organisation, and enterprise are factors of importance, 

At the age named the youth should have sufficient strength of 
character and physique to take care of himself in the workshop 
atmosphere, a he is yet sufficiently rome to adapt himself to 
the dirty conditions of work, the muscular exertion, and the some- 
what rough-and-ready manners of the workmen with whom he 
must learn to work on a friendly footing if he is to obtain their 
help and assistance. 

Probably all experienced engineers are to-day agreed that a 
period of practical training both in shops or works and drawing- 
office is of undoubted advantage to the engineer, much increasing 
the value of his services as an assistant, and adding to the weight 
of his advice and opinion at a later stage in his career. Important 
points for consideration are: (1) The class of workshop he should 
enter ; (2) the class of work most likely to be helpful in his future 
career; and (3) the length of time which can be given to works 
and drawing-office training. 

As the result of experience I am firmly convinced that the best 
type of workshop is one in which the materials used and the classes 
of work done should be as varied as possible. If repair and main- 
tenance work is done so much the better. It will generally be 
found that in a comparatively small works the youth’s ability will 
be more fully utilised, the necessity for quickness and accuracy 
more quickly brought home to him, and he will also have the 
advantage of being more directly under the eye of the master. 

As against this view it is often considered that training with a 
well-known firm more than counterbalances the advantages obtain- 
able ina small general workshop, and it must be admitted that 
training in a great works, especially if followed by a pupilage or 
subsequent experience in one of the best offices, is still looked upon 
as a good introduction to the profession, particularly for those 
desirous of taking up work of a public character. For the youth 
who does not propose to remain in the workshop it is not, I think, 
so necessary that he should learn to equal the workman in his 
knowledge and ability to execute any one class of work as that he 
should acquire an intelligent knowledge of the processes and 
methods of treatment of the various metals and other engineering 
materials. Perhaps of greater importance than anything else is 
the ability to form a correct opinion of the capability of the men 
in a workshop, a knowledge of their methods of thought and work, 
a study of the systems adopted to get work pushed through to 
completion, and generally such knowledge as will enable him to 
handle men advantageously when occasion requires. 

The importance of obtaining some practical experience in a works 
drawing-office should on no account be overlooked, as efficiency and 
speed as a draughtsman, combined with some ability to design, has 
been the first step in the rise of many men who have advanced to 
the higher positions in the profession. 

It should also not be forgotten that the young engineer may at 
any time be called upon to proceed abroad to take charge of works 
under conditions wholly unknown in this country, and speaking 
from my own experience, I can say that the knowledge of workshop 
practice in materials such as the metals, wood, stone, and cement, 
together with drawing-office experience have been of the greatest 
assistance in settling points of importance when away from the 
experienced and helpful friends who are generally available for 
consultation in this country. 

With regard to the period of time which should be given to 
practical work at this stage in the young engineer’s career, I 
would, wherever possible, allow for three years in works and 
drawing-office, especially if, as in many cases, it is necessary or 
desirable that the youth should, on the completion of the addi 
tional period of study, desire to get a start in an office or works in 
this country. 

It is my experience that a youth with three years’ practical 
workshop training as a preliminary to his college education would 
have much less difficulty in — a useful start in the profession 
than the youth who only had a college training. In the one case, 
having obtained his degree, he is probably well worth starting at 
once on a small salary and should pay his way on any class of 
work. In the other case, a considerable time will usually elapse 
before he settles down to real work, and it does occasionally 
happen that the university man’s estimate of his own value as an 
assistant is not reached in practice for a considerable period. 

What I understand to be the practical objection raised to the 
acquisition of practical experience before taking a college course is 
that young engineers are generally unable to keep up their ability 
to study or to improve their technical education during the prac- 
tical training in workshops. I number amongst my friends a large 
number of men who obtained most of their theoretical training 
whilst working the full workshop and drawing-office hours at a 
time when the facilities for acquiring such knowledge were not by 
any means so general as they are to-day. I have, consequently, 
little sympathy with young engineers who cannot do so, or with 
those who think it necessary that young engineers should work a 
reduced number of hours in the workshop so that they may be able 
to give greater time to study and to improve their theoretical work 
It used to be, and is, I believe, still, the almost universal workshop 
practice, not to give important work to short-time men, and, 
therefore, a youth working short time is seriously handicapped in 
obtaining practical experience of value. 

Short hours should not be allowed as a general practice, and 
though it may be a good thing to allow additional time for study, 
this should be within the works or under some form of control. I 
am aware of many cases in which these well-intentioned allowances 
of time for study have been abused, and I believe that even after 
a day’s hard muscular work mental training may with advantage be 
continued, especially during the winter months, when little in the 
nature of healthy outdoor exercise is possible. 





It appears probable that if our youths of to-day cannot or will 
not stand the strain of the severe training which has in the past 
given good results, they will probably have to take a position 
behind those who are prepared todo so, It may, on the whole, 
be better that they Aa take up work better suited to some- 
what easy-going methods, and it cannot be doubted that there are 
many lines of life in which young men can more easily and quickly 
acquire both money and position than in the engineering profession. 
Even with hard work, deep thought, foresight, organising power, 
a clear grasp of the situation, determination, and strong common 
sense, success in engineering is not always assured, 


Worksop TRAINING AS A PRELIMINARY TO PRACTICAL TRAINING 
IN VARIOUS BRANCHES OF ENGINEERING. 


By JoHN MitcHELL Moncrier?, M. Inst. C.E. 


In the consideration of the training of students entering the 
engineering profession without intending to follow the purely 
mechanical branches there is no question more frequently raised 
than that of the desirability, or otherwise, of a training in the 
workshops of a mechanical engineer. Those engineers who in the 

t have had the benefit of such a training generally hold that it 
as been of the greatest benefit to them in their subsequent career. 
It will be of use to consider the question in the following form :— 
What ought the student to learn during such a period of workshop 
training, and how does the knowledge to be gained during this 
period bear upon subsequent practical work in other branches 
of engineering than those concerned with the ‘construction of 
machinery! In dealing with this question it is only possible to 
touch upon some of the more important points in an introduction 
to a discussion. 

(1) The student will, or ought to, learn the value of discipline 
and the necessity of order, punctuality and continuity in work. 

(2) He will acquire a personal knowledge of the various materials 
used in the manufacture of machinery. This personal knowledge 
is entirely different from anything which can be obtained by any 
amount of reading or laboratory work.’ He will actually feel the 
materials as he works with them, and his knowledge, not only of 
what can be done, but of what can reasonably be done with them, 
will be greatly extended. 

(3) He will learn the use of hand and machine tools, and how 
much ought reasonably to be done in a given time with their aid 
under ordinary commercial working conditions. I do not mean 
that the student will thus acquire a complete knowledge of working 
costs, but he ought insensibly to develop that most valuable faculty 
of being able to judge whether this or that method of work is the 
more economical, and as to whether it is suitable to the materials 
being dealt with. 

(4) He will see the order in and foresight with which work is 
distributed throughout the shops, so as to ensure that the whole, 
though composed of innumerable units, shall all work to one com- 
mon end with due regard to economy. 

(5) By working at the vice, the lathe, the patternmaker’s bench, 
in the smithy, in the foundry, or in the boiler shop or bridge 
yard, he will learn the various processes through which work 
passes, and he should become imbued not only with the scientific 
side, but, at this stage still more importantly, with the commercial 
side of engineering work. 

(6) By working side by side with workmen, he will have the 
opportunity of studying their characters and modes of thought. 

e will learn what a man may reasonably be expected to do, and 
also what it would be foolish to require of him. My personal 
experience is that workmen have a keen scent for a man who has 
worked alongside of them, and is qualified to sympathise with their 
difficulties or justly to cond their deticienci The influence 
of an engineer who has had such personal contact is immeasurably 
superior to that of one who has merely had a bowing acquaintance 
with labour. The value of such personal contact is not confined to 
influence over workmen ; it extends to subsequent business life 
when dealing with experienced engineers, whether consulting or 
manufacturing, and especially the latter, who not seldom make the 
criticism that such and such an engineer ‘‘has no real practical 
knowledge of the work. He is merely a paper man.” 

(7) The student in the works should also begin to learn some of 
the limitations of the application of science to practical work. It 
is, or ought to be, common knowledge that that which on the 
surface appears scientifically desirable may be practically foolish 
and wasteful both of time and money. 

(8) If the student’s mind be of true engineering bent he will 
unconsciously acquire a knowledge of the relative proportions of 
details of machinery and structures, and his eye and mind will be 
trained by the daily study of work which embodies the accumu- 
lated experience and extended study of others who are preceding 
him in the same walk of life. 

(9) A period of training in the practical side of mechanical 
engineering will impress on the student the great importance of 
accuracy. My own experience has been that if a youth be trained 
originally to appreciate the importance of an hundredth of aninch, 
he can easily be trained subsequently todeal with coarser measures, 
such as cubic feet or cubic yards. On the contrary, a man whose 
early training has been in cubic yards generally scorns any 
attempt to get him to think in hundredths of an inch, however 
important that small dimension may actually be. 

(10) By working actually at vice or bench or machine in a divi- 
dend earning concern, the student is brought into personal touch 
with the money value of time, labour and plant, and is forced to 
realise that without full recognition of such money value, success 
in everyday life will not be attained. 

(11) A thorough grounding in all this valuable experience and 
knowledge is to be gained within the gates of a mechanical or 
structural engineering concern, and all within an area of compara- 
tively limited extent. No subsequent training on large works of 
construction can so fully and quickly and efficiently supply all the 
desiderata of training which have heen outlined above. 

(12) What important engineering work was ever carried out 
without the use of mechanical appliances? Let us assume that a 
young man is placed as a junior assistant un the construction of 
docks, bridges, Coteer works, or any large work. The first things 
which force themselves on his notice are locomotives, pumps, 
cranes, concrete mixing machines, dredgers, piling machines, saw- 
mills, power-houses, air compressors, electric plant, and machinery 
of great variety. He has also to deal with workmen of various 
kinds, skilled and unskilled. All these are spread over a consider- 
able area, and he will, in all probability, have but little oppor- 
tunity of obtaining more than what has been described above as a 
mere bowing acquaintance with any one of them until troubles 
arise, as they invariably do, demanding that experience which 
ought to have been acquired by actual personal contact with men 
and things. 

(18) Further, what can be expected of a designer of machinery, 
ships, bridges, structural steel and ironwork, waterworks, gas- 
works, electric plant, or any other of the varied productions of 
engineering, if he bas had no mechanical training! The answer 
may be given in the words of a works manager, who criticised the 
design of some of the details of dock gates which his firm were 
carrying out to a consulting engineer’s designs, as follows :—‘‘ The 
work might almost as well have been made of solid silver.” 





WorKSHOP TRAINING AS A PRELIMINARY TO PRACTICAL TRAINING 
IN ALL BRANCHES OF ENGINEERING, 


By Professor JoHN JOSEPH WELCH, M.Sc., M. Inst, C.E, 


It is, I take it, admitted that a practical course of considerable 
duration under commercial conditions is necessary to the complete 
training of a student who desires to become fully equipped for entry 
into any one of the branches of engineering, although possibly 
in these days the fact requires somewhat more emphasis than was 
formerly necessary. Scott-Russell, writing in S00 conmnsing the 
then newly-formed Royal School of Naval Architecture at South 
Kensington, stated that the question as to whether a theoretical or 
practical training best fitted an engineer for his profession had 
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before then been the subject of much debate, and had been decided 
generally in favour of the practical course—a fact that Mr. Ellington 
also pointed out in his recent presidential address to the Institution 
of Mechanical Engineers. In the paper already referred to, Scott- 
Russell affirmed his conviction that both scientific and practical 
training were essential, and pointed out how this was attained in the 
arrangements made at South Kensington. Since that time much 
has been done to emphasise the need of proper scientific training, 
and few will be found to question the wisdom of the Council of this 
Institution in insisting upon a high standard of theoretical know- 
ledge in those desiring membership ; also, and to at least an equal 
degree, their emphasis upon the need of practical training com- 
mands approval, and the unanimous opinion of the important 
committee which reported to this Institution in 1906, that engi- 
neering training must include several years of practical work, as 
well as a proper academic training, is one which is not likely to be 
seriously challenged. The committee recommend that the prac- 
tical training should, in general, commence with at least a year’s 
work in mechanical engineering workshops, even for those who do 
not intend specially to devote themselves at a later stage to 
mechanical engineering ; and the desirability and feasibility of 
this preliminary workshop training are the subjects which it is de- 
sired to open up for discussion by means of this note. 

“In considering the latter subject the point of view of the employer 
must always be borne in mind, for, however desirable the training 
may be, it is the employer alone who can make it possible ; and 
whole-hearted co-operation between the employer and the engi- 
neering colleges is essential if the best results are to be obtained, 
and if the course recommended by the committee is to be gene- 
rally adopted in practice. The committee, indeed, recognised that 
difficulties might be encountered in carrying out their suggestion, 
and anticipated that employers might consider the arrangement 
objectionable in their interests, This anticipation has not been 
falsified by experience, and it is known that in many cases objection 
has been raised to the apprentice leaving for college just at a time 
when he was becoming of distinct value to the employer. 

In attempting to appraise the value of this preliminary training, 
it seems convenient to consider separately the case of those students 
who intend following up what may be summarised as general 
mechanical engineering and those who intend to devote themselves 
to branches of engineering in which machinery is not so extensively 
employed. 

Dealing with the former case first, the student may, immediately 
after the — of preliminary training, desire to take up his college 
work, or he may continue his practical training in an office. In 
each case he would find the introductory workshop course helpful. 
Most colleges provide a course of study during the first year which 
is common to all sections of engineering, and the lectures on, say, 
applied mechanics are more easily comprehended by those students 
who have seen at close quarters, and handled, the machines and 
details taken for the illustration of principles. It goes without 
saying that these students find one great advantage of the early 
training in the ease with which they can understand the allusions 
to technical details in the specialised courses. 

If, on the other hand, the student after his preliminary course 
goes into an office, he will, in all probability, be early introduced to 
specifications of work, and here again he will find his early experi- 
ence useful in understanding the terms used. Or he may be 
employed drawing out details and fixing sizes, and his work at the 
shop will enable him to appreciate dimensions and proportions 
much better than he could hope to do without that experience. 

Further, the lad who enters the works at a comparatively early 
age gets into closer contact with tho workman, and the workman 
seems more willing to teach him at that stage than after the college 
period is passed. This close association in the works enables the 
student to gain the point of view of the artisan, a point of some 
importance to those who may subsequently be placed in charge of 
men. Then, again, this immersion into a commercial atmosphere 
immediately after leaving school comes as a pleasant break in his 
scholastic studies, introduces him to new interests, and enormously 
widens his outlook by the time he is called upon to take up his 
college work ; and he does so with a better appreciation of the goal 
towards which he is tending than is possible to one without such 
preliminary training. It should, perhaps, be added that this early 
workshop experience is occasionally useful in convincing some 
young men who thought of taking up engineering as a profession 
that they have mistaken their vocation ; and they have been able 
to select some more congenial sphere without any important loss of 
time. The discovery of unfitness would prohabiy not have been 
made so early had the college training been taken first. 

For all these reasons, then, it is considered that an introductory 
workshop course for those intended for the general mechanical 
engineering profession is of distinct importance ; and it is signifi- 
cant that a similar course is now insisted on for German ship- 
builders and engineers before taking their theoretical course at a 
high school, although formerly students were allowed to get their 
high school training without such practical experience. 

The length of training recommended by the committee of this 
Institution ‘seems adequately to meet all requirements ; and it has 
been found that periods very materially in excess of one year, 
interposed between school and college, tend to make it difficult for 
the student to pick up again the threads of his interrupted mathe- 
matical and other theoretical studies. 

Considering next the case of ‘‘Civil” engineers and others not 
so closely associated with the design and care of machinery, one 
speaks here with some diffidence on account of lessintimate knowledge 
ot all the conditions ; but, remembering the increasing use of plant 
and machinery of all kinds in all branches of engineering, it seems 
that in this case also a preliminary workshop training must be of 
very distinct use. It will be obvious, without special reiteration, 
that some of the advantages claimed above are equally relevant to 
the ‘‘Civil” engineer. It would help him in his early college 
course and in his subsequent office work ; and he would probably 
gain from the use of tools during this period a better idea of the 
mechanical properties of materials than he is likely to obtain at 
any “aggro aye stage. 

The early training in the regularity and under the discipline 
inseparable from a commercial establishment is not to be lightly 
esteemed, and may easily influence the student for good through- 
out his subsequent career. It is arguable, however, that, in the 
case considered, the preliminary course could be somewhat 
shortened as compared with that for the mechanical engineer, and 
that from six to nine months would furnish all the experience 
needed. 

As already indicated, it is understood that many ee do not 
favour this short introductory course preparatory tocollege training ; 
and that some question the wisdom of thisiatter training altogether. 
It bas been stated that many students, who originally went to 
works with the idea of proceeding to college after twelve months, 
have been persuaded to continue their practical training to the 
completion of their apprenticeship, and to rest content with such 
theoretical knowledge as they could gain at evening classes after 
their day’s work. This procedure, for the average man, involves 
permanent inferiority on the theoretical side of his profession, and 
recognising this, it is known that some professors have considered 
that, if there must be a choice of evils, it is better to take the 
whole of the practical training after completion of the college 
course. On the other hand, there are other employers fully 
persuaded of the wisdom of this introductory course, and these 
give the necessary facilities. 

It is hoped that employers will freely give the Conference the 
benefit of their experience in this important matter, to the end 
that the young engineer may receive the most perfect practical and 
theoretical training which experience can devise, to fit him for 
duties which seem ever increasing in complexity and responsibility. 


Mr. J. M. Moncrieff, in a subsequent speech, argued 
that the college authorities should not permit the student 
to remain under the impression that when he left college 
he was capable of filling the position of assistant. The 





present system of training was a wrong one; under it a 
young man had to start his pupilage when he was twenty- 
two or twenty-three years old. It seemed to him that 
life was too short for that sort of thing. The student 
should focus his attention on the particular branch of the 
profession he intended to follow at an earlier age. 

Mr. Gerald Stoney commended the paper for having 
impressed upon the Conference the necessity for close 
contact with actual work, and with the discipline in the 
shops. Sir William White had referred to the importance 
of a preliminary year in the shops for weeding out 
wasters. That was a sound practice. Dr. Unwin had 
said that no one rule was suitable for all cases, and that 
was clearly true. In Messrs. Parsons’ works they had 
endeavoured to grapple with the apprenticeship problem. 
If an apprentice desired to attend college he was allowed 
to do so, and come back and work in the shops during the 
vacation. If he entered the shops as an ordinary appren- 
tice about sixteen years of age, by the time he was 
twenty-two he had served three years in the college and 
three years in the shops. That met some of the objec- 
tions raised to late apprenticeship. He would point out, 
however, that the facilities for attending college could 
only be granted where the total number of apprentices 
was large in comparison with the number who were 
working on the sandwich system. In their own case, out 
of a total number of 150 apprentices, only 2 or 4 per 
cent. did that, and in so large a number that made very 
little difference to the work of the shop. It would not be 
possible to permit a larger proportion of the apprentices 
to take such liberties. 

Mr. C. W. Darley referred to the now almost universal 
custom in Australia for the engineer to design and carry 
out works. Contracting having been practically aban- 
doned, it was absolutely necessary now that a young 
engineer should get as much practical training on large 
public works as possible before taking employment 
abroad. It would be a good thing for young engineers to 
become contractors’ engineers, as they would then have 
the opportunity of acquiring a knowledge of prime cost- 
ing which very few engineers could do without training. 
Most of the papers read before the Institution of Civil 
Engineers were favourably commented upon for the 
sound practical opinions which they contained, and it was 
interesting to note that the majority of the engineers 
who had written those papers had lacked the advantage 
of university training. They were generally men who 
had had a good school training and had kept up their 
reading during their work. 

Mr. R. E. Read agreed with other speakers that more 
information should be given on the civil engineering side. 
Many speakers had recommended that a boy should serve 
in a mechanical engineering workshop as soon as he left 
school. That seemed to him to be a mistake unless the 
boy first had some knowledge of engineering work. The 
preferable plan was for the boy to go into an engineer’s 
office for a few months before going to the works. There 
could be no doubt as to the great advantage of the civil 
engineering student having a college course of training 
before going into an engineering office. 

Mr. Walter Hunter said that the discussion which had 
taken place at the Conference clearly justified the action 
of the Institution in calling it together. It might be 
interesting to those present that he should make known to 


them the views of the municipal engineer of Shanghai, - 


expressed in a letter which he had received. His corre- 
spondent stated that experience in China had shown that 
the English system of training engineers turned out better 
men than the American and continental system. That 
opinion was expressed by a man who had had opportunities 
of comparing the English engineer with American, 
German and Swedish engineers with first-class degrees 
who had been working side by side in his office. 

Mr. J. Elliott Cooper, in a final address on the work of 
Section III., made special reference to the subject of the 
training of engineers for foreign contractors. He laid 
stress upon the advantage to the young engineer of 
being equipped with every possible advantage for the 
advancement of his future career, although it might not 
be possible to give him all the detailed practice which 
some speakers had suggested. It was well to remember, 
however, that in the practice of civil engineering mechani- 
cal knowledge was only necessary in the broad general 
sense. He had been engaged in the construction of 
foreign works for something over thirty years, and he had 
to recommend for appointments abroad a very large 
number of engineers. He had no hesitation in saying 
that general engineering knowledge founded upon theoreti- 
cal and scientific knowledge would fit a man for any work 
in any part of the world. The requirements for different 
parts of the empire varied very considerably, and, there- 
fore, it was clear that the proper course was to give the 
young engineer a general broad knowledge of engineering 
and leave him afterwards to acquire the special knowledge 
necessary for particular classes of work. Mr. Benedict 
had said that a large number of pupils were taken by 
engineers who left them to their own devices to acquire 
the knowledge for which a premium had been 
paid. Mr. Benedict must have been speaking of what 
happened many years ago, because present-day civil engi- 
neers were not at all anxious to receive pupils in their 
offices owing to the small amount of work being carried 
out in England. Many young engineers were now going 
direct to contractors,and the knowledge they were obtain- 
ing in that way was likely to prove most valuable, as it 
included a knowledge of how to design work. With 
regard to the sandwich system, his own view was that the 
college career ought to be taken in advance of practical 
training. There were many reasons which made that 
necessary. If the young engineer intended to go into civil 
engineering there was no real advantage in the sandwich 
system. The object of the scientific side of his education 
was to teach the great principles of natural philosophy. 





A final meeting of all sections was held at the close of 
the sectional discussions. At it Mr. Yarrow said: I do 
not propose the following as a resolution, but before the 





close of the Conference I submit that the Council might be 
asked, with advantage, to focus its attention on the fol- 
lowing :— 

(1) That the Council of the Institution be desired to 
use its influence in any way deemed practicable to secure 
a continuity of study between those public schools where 
the elements of science are taught and the universities 
and technical colleges, so that pupils leaving such public 
schools be suitably trained to follow at once a college 
course with advantage, so that, as it were, the college 
course may begin where the school training ends. 

(2) That with a view to facilitate the above a closer 
connection between masters who teach science in public 
schools and the Institution of Civil Engineers is desirable. 

(3) That the Council of the Institution should endeavour 
to induce the universities and technical colleges to adopt 
such terms of study, say, six months during the winter, 
so that the “sandwich” system can be adopted if de- 
sired, which is not possible with the terms now 
customary. . 

(4) That itis desirable that the Council should endea- 
vour to produce some co-ordination between the colleges 
and employers by making a systematic inquiry from em- 
ployers as to the conditions under which exceptional 
students properly qualified may be able to get practical 
training for a period of, say, 24 to 36 months on the 
sandwich or any other system, when vacancies in such 
establishments occur. 

Mr. Alexander Siemens (President) said that while no 
vote was to be taken on those proposals, they would 
receive a careful consideration of the Council. In closing 
the Conference he would like to give scme personal 
impressions on what has taken place. Dealing with the 
first section, that devoted to the subject of general educa- 
tion, those members of the teaching profession who had 
taken part in the discussions complained that they were 
at a loss in not knowing for what it was that boys had to 
be prepared. There was also a general complaint of want 
of aim in education. Those who made that assertion 
appeared to have forgotten the Conference which took 
place some six years ago, and to which the Institution of 
Civil Engineers had sent delegates. That Conference 
was convened by the Board of Education for the pur- 
pose of establishing the syllabus of a standard examina- 
tion which should be accepted by the universities and the 
various learned professions as an entrance examination. 
That suggestion came to nothing because the school- 
masters could not agree what the syllabus should be. It 
might, perhaps, be worth while at the present time to try 
that method again, and he was encouraged in that hope 
by the fact that a Conference of Surveyors of the whole 
Empire was now sitting, the object being to ascer- 
tain whether the licences of surveyors could be made 
interchangeable throughout the Empire. The Conference 
had reached the conclusion that such an interchange 
was not quite possible at the present time, but the Con- 
ference had drawn up the syllabus of an examination 
showing what the general education of a surveyor should 
be to enable him to practise anywhere within the Empire, 
and it should not be impossible at the present time to 
draw up a syllabus for an examination as to general 
education. A feature which had been brought out 
during the discussion was that teachers, employers, and 
engineers were all opposed to too early specialisation. 
With regard to the second section dealing with scientific 
education, the object of that education had been ex- 
tremely well expressed by Mr. Petavel in his second pro- 
position, where he insisted that the university education 
should be scientific in its nature and wide in scope, and 
outlined what was intended by that statement. He 
thought it would be appropriate in that connection to 
quote a phrase from Bacon’s “ Advancement of Learn- 
ing ” :—“ As tennis is a game of no use in itself, but of 
great use in respect that it matures a quick eye and a 
body ready to put itself into all postures; so in the 
mathematics that use which is collateral and intervenient 
is no less worthy than that which is principal and 
intended.” The student must, above all things, be 
taught how to learn. The training of the mind into accu- 
rate and careful and conscientious methods, that was the 
principal object which should be aimed at in the scientific 
branch of education. With regard to practical training, 
the view of the Conference appeared to go against 
what Mr. Elliott Cooper had just said. It had been 
pointed out that the student could not make proper use 
of engineering laboratories unless he had received previous 
special training, and he was of opinion that the work in a 
mechanical shop was equally necessary for the civil as 
for the mechanical engineer. He agreed with the view 
that the moment the student had passed his standard 
examination he should pass one year in the shops, and 
take his college training afterwards. It was notsuggested 
that one year was sufficient time to spend in the shops, 
and at the termination of his college training he would 
have to find out in practical training what was required 
of him. It had been pointed out that a young man 
coming from the university held the view that he knew a 
great deal better than those with practical training under 
whom they had to work. That was true, and the young 
man coming fresh into the shops had to be made to under- 
stand that he knew nothing, and after that he might prove 
of some use. In concluding the ‘Conference he had great 
pleasure in thanking all those who had taken part in it, 
and also the chairmen of the sections for the great trouble 
they hadtaken. Thanks were also due to Dr. Tudsbery 
and the staff of the Institution. 


In our last issue when dealing with Sir H. F. Donald- 
son’s paper, we inadvertently gave the name of the first 
speaker in the discussion as Mr. E. Hays. We should 
have said Mr. E. Hayes. 








RovYAL SocreTy OF ARTS.—At its meeting on Monday, the 10th 
inst., the Council of the Royal Society of Arts elected Lord 
Sanderson, G.C.B., Chairman for the year 1911-12. Lord Sander- 
son has been a member of the Society for over thirty years. 
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THE DUNSTON POWER STATION. 
No. II.* 

In the first article we dealt with the boiler-house of the 
new power house of the Newcastle-upon-Tyne Electric 
Supply Company. We now proceed to describe the 
remainder of this interesting power station. 

The engine-house proper covers, as at present built, an 
area of about 155ft. by S0ft. It is, however, only large 
enough to hold two-thirds of the generating plant for 
which the station has been designed, and only at 
the present time contains three generating units, 


though it has space enough for four. It  pos- 
sesses many points of great interest, and we 
The first 


propose to draw attention to some of these. 
thing which strikes the visitor is the spaciousness of the 
house. There is no crowding anywhere, and it is almost 
incredible that it contains generating machinery of the 
capacity that it does. Another noticeable point is the 
absence of excessive noise. Standing close beside a 
generator doing within a small fraction of its full load, 
we found it possible easily to carry on a conversation in 
the ordinary tone of voice. Both turbines and electric 
generators run sweetly and silently, vibration and hum 
being alike conspicuously unobtrusive. At the present 
time there are, as has already been stated, three turbo- 
generators in position. Two of these were supplied by 
the Allgemeine Electricitiits Gesellschaft, which con- 
structed both turbines and generators, and the other by 


that the bearings run nearly dead cold. Steam is led to 
the glands packing the shaft as it enters the casing, the 
small escape of steam to be seen in one of the engravings 
given in the two page Supplement accompanying our 
issue of July 7th being due to this cause. These turbines 
with their generators are wonderfully small for their 
output, occupying, as they do, a floor space of rather less 
than 40ft. by 13ft. The turbines are direct-coupled to 
three-phase alternators, which are totally enclosed. A 
drawing of the end connections is given in Fig. 9. The 
continuous safe output of these machines is 8000 kilovolt- 
ampéres, while for one hour they are designed to give 
10,000 kilovolt-ampéres with a power factor of .9, the volt- 
age being nominally 5750. As a matter of fact, it is cus- 
tomary to run at a voltage approximating to 6000. 
Particular care has been paid to the ventilation of 
these machines. It is a well-recognised fact that alter- 
nators which are intended for the high speeds necessary 
when direct-coupled to turbines are so comparatively 
small for their output that special precautions have to be 
taken in their ventilation. It is quite a usual thing to 
provide separate fans to draw cold air from the outside of 
the building right through the machine. At Dunston this 
has not been done, but, instead, the rotors have been 
provided with blades which serve the same purpose and 
| draw the air in from the outside. In its passage the air 
| is made to pass through special filters, so that it reaches 
| the machines quite clean. These filters are made up of 
'@ large number of frames with flannel or some similar 








The width, however, is less, being about 11ft., and the 
height is also less. As will be observed from the illus- 
trations, there is considerable difference in the form of the 
two types of sets, in the one case five bearings being 
necessary, and in the other only three. The five bearings 
of the Richardsons-Westgarth-Brown-Boveri sets are 
water-cooled, as are those of the other sets, but in the 
former case the water is only passed through the bearings 
proper, and not through the caps as well. 

The running of both sets left nothing to be desired 
either mechanically or electrically. The alternators can 
be put into parallel with the greatest of ease, and run 
together without any surging whatever. At the time of 
our visit one set of each type was at work, so that we 
had an excellent opportunity of observing their behaviour. 
The same air cooling arrangements as were described as 
being applied to the Allegemeine set are provided for the 
Brown-Boveri machine, and in all cases provision is 
made for the insertion of thermometers in such places 
where it is required that the temperatures should be 
known, whether in the steam pipes, alternator, or bear- 
ings. The centrifugal governor of this set is mounted 
between the high and low-pressure cylinders. - 

As might be expected, the condensing arrangements 
are of the most complete type, and as regards their 
efficiency we may say that the vacuum being obtained, 
as shown by the instruments, was, allowing for the 
tension of the water vapour, very nearly as high as it 
could be, having regard to the height of the barometer. 





Richardsons, Westgarth and Co., Limited, and Brown, 
Boveri and Co., the former firm making the turbine and 
the latter the generator. The turbines of the two types 
of sets are of an entirely different construction. The two 
German machines have, first of all, three rows of blades 
of the impulse type, as may be seen in Fig. 2, page 4 ante, 
the remainder of the blading being of the Rateau design, 
the arrangement of the steam passage being on the single- 
fiow principle. The rotor is made up, as will be seen, of a 
series of wheels. The speed of rotation is 1200 revolutions 
per minute, and at this speed the turbine is designed to 


give its full output of 8000 kilovolt-ampéres at the | 


generator terminals with an initial steam pressure of 
190 lb. per square inch, and a normal superheat of 
190 deg. Fah. 

The system of governing is interesting. In addition 
to the action of a centrifugal governor—see Fig. 5, 
page 5 ante—driven by gearing from the main shaft 
and acting directly on the main stop valve, there is a 
series of valves which can be opened and shut by means 
of hand levers—-see Fig. 4, page 5 ante. These valves 
control the flow of steam, so that sets of one, two, three, 
four, or five groups of nozzles can be brought into service 
at will, more groups being brought into service as more 
load comes on, and vice versd. The bearings of these 
machines, as well as those of their generators, are 
provided with a mostefficient water-cooling service which 


passes underneath the bearing and through the cap, so | 





* No. L. appeared July 7th. 


Fig. 6—CIRCULATING PUMP-MOTORS, AND MUD BOXES 


material stretched over them, and an examination of these 


shows that the precaution of providing them was by no | 


means unnecessary. Coming from the machines, the 
somewhat heated air, or a proportion of it, may, if required, 


as in winter time, be discharged into the engine-house, | 
and the temperature thus regulated at will, or it may all | 
| sunk to a depth of about 30ft. below the level of the floor 


be discharged into the atmosphere. The air as itis drawn 
into the machines passes through the different cells of the 
transformer annexe—see the two upper engravings on 
page 3 ante—and serves to keep the transformers, the 
cases of which are provided with numerous gills, cool. 
The third turbo-generator is of somewhat less output 
than the two others, its continuous safe output being 
7000 kilovolt-ampéres, and its maximum output for one 
hour 7800 kilovolt-ampéres, the power factor in each case 
being .9<. Its turbine, which was made by Richardsons, 
Westgarth and Co., Limited, differs radically from the 
other turbines, being of the Parsons type with high and 
low-pressure cylinders, and reaction blading mounted on 
drum rotors. In the high-pressure cylinder the arrange- 
ment of the steam passage is for single flow, while in the 
low-pressure cylinder part is for single-flow and part for 
double-flow. The steam pressure and the specified super- 
heat is the same as in the other sets, being 190]b. per 
square inch and 190 deg. Fah. respectively, the speed is 
also the same, namely, 1200 revolutions per minute. The 
necessity for providing two steam cylinders has, of course, 
increased the length of this set as compared with the 
Allgemeine sets, the actual length being just over 50ft. 





There was practically nothing to choose between the 
vacua of the two sets at work, the instruments on both 
machines registering about 29}in. with a barometer just 
a shade over 30in. 

For bringing in the circulating water from the river 
two circular shafts, each 20ft. in diameter, have been 


on which the condensers are fixed. These are lined with 
cast iron in segments in exactly the same manner as are 
the lift shafts of the tube railways. The reason for their 
being sunk was of course that there should be no trouble 
with the suction of the pumps, and so that the pumps 
themselves might be drowned at all states of the tide. It 
is intended that there shall be one shaft for each two 
generating units installed, so that, when the time comes 
to lay down the complete six units, another shaft will have 
to be sunk. At the present time there are in position 
three circulating pumps, two in one shaft and one in the 
other. Each has its own separate suction pipe running 
to the river. These are of cast iron, and they are pro- 
vided at their under-water ends with strainers arranged 
in a chamber, which is protected with a sloping grid to 
arrest the large articles which may be in the water. Two 
of the circulating pumps—those for the Allgemeine 
sets—were supplied by Sulzers, and the other by 
Greenwood and Batley. The first two are each driven 
by a 73 brake horse-power three-phase motor, the third 
by 2165 brake horse-power motor. The smaller powered 
motors run at 200 revolutions per minute, and those of 
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higher power at 600 revolutions. The shafts in all cases 
are arranged vertically, the object being, no doubt, to 
keep the motors above the level of the top of the shaft, 
well above flood level, and in a position readily acces- 
sible. As a consequence, of course, the impellers of the 
pumps revolve in a horizontal plane. The actual lift of 








Fig. 7—THE MOTOR GENERATORS AND ROTARY CONVERTER 


the water is something over 40ft., and with friction the 
head is possibly as much as 50ft., but as the discharge 
from the condensers is taken back to the river, and is 
made below water level at all states of the tide, the work 
of the pumps is naturally very considerably relieved 
because of the syphon action, the pumps excepting at the 


hot wells, and they are also in this annexe at a higher 
level than the feed pumps, and in connection with each 
there is a water meter. Above these again will be 
observed the reserve water tanks. These are two large 
tanks holding town’s water, which is only used, and 
that after softening, for make-up purposes At this same 


third turbine by Richardsons, Westgarth and Co. The 
first two have each of them a cooling surface of 
17,760 square feet, and each contains 4162 tubes about 
lin. in diameter. The arrangement of the water passage 
is on the go-and-return principle. Acting in conjunction 
| with each off these condensers is a three-throw air pump, 





Fig. 8—-STEAM PIPING AND AUXILIARY PUMPS 


the shaft of which is driven direct by a slow-speed three- | level are the two river water tanks, to which allusion has 
phase 60 brake horse-power electric motor running at 200 | already been made. 

revolutions per minute. These air pumps work exceed-| Below the feed pumps and on the condenser floor level 
ingly sweetly and well. They present a finished and|is a gallery devoted to steam separators, drainage 
workmanlike appearance, and have, we were informed, | tanks, various auxiliary pumps, &c. A view of this gallery 


given every satisfaction. 


The delivery from the air ' is given in Fig. 8. Suspended from the floor above the 





start having only to overcome the friction and keep the 
body of water in motion. The second suction pipe is 
already run into the second shaft, but the pump and 
motor are not fixed, since there is no condenser for them 
to work on, the fourth generating set not being yet in 
position. 

In addition to the pumps already mentioned, there is 
at the bottom of each shaft a smaller pump taking its 
suction from a sump, this being for keeping the shaft 
clear of water should any find its way in, and another 
small centrifugal pump for raising river water to two 
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tanks, which are carried on joists high up in the feed 














pump annexe between engine and boiler-houses, to which 
reference will be made later on. The river water, though 
being comparatively pure of its class, is not suitable for 
use in boilers, it having too high a percentage of sodium 
chloride and other matters in solution. It is, however, 























used extensively for other purposes, such as bearing 
cooling, ash swaging, cleansing, flushing, and other simi- 
lar operations. It is convenient, therefore, to have a 
store of it in some position high up in the building. 





























The circulating water before it reaches the condenser 
is in each case led through a mud box. Two of these 
may be seen to the right and left hand respectively of 
the foreground of Fig. 6, page 42. So free from sus- 
pended matter is the water, however, that we under- 
stand that it is customary to allow these boxes to run for 
a week without cleansing them. Arrangements are made 
by which the discharge from each circulating pump in 
one shaft may be sent through its own mud box and con- 
denser or through those of the machine adjacent to it. 
The tops of the shafts are covered in with open-work 
cast iron floor plates carried on joists, and the spindles of 
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pumps is ordinarily to a hot well, but when required for 
testing purposes the discharge may be made into a weigh 
tank. The exhaust from the turbines may also, if 
required, be turned direct into the atmosphere. 

The condenser for the Parsons type turbine was made 
by Richardsons, Westgarth and Co. It contains 4720 
tubes, and a total of 13,000 
square feet of cooling surface. 
It is of the Contrafio type, | 
and working in conjunction 
with it is a three - throw 
Edwards typeair pump driven 
by a three-phase motor of 60 
brake horse - power. The 
three-throw pump works at | 
150 revolutions per minute. | 
Fitted to this condenser was | 
a Parsons augmenter, but this 
was not at work on the occa- 
sion of our visit, and was, in | 
fact, disconnected from the | 
system. 














engine and boiler-houses — 





In the annexe between the | 


see the two upper engravings | 
on page 3, ante—are the feed | 


pumps and various other | 
[ apparatus to which we shall | 
now refer. There are three 
= vertical single-plunger, 


steam - driven feed pumps, 
each of which is capable of 
delivering some 20,000 gallons 
of water per hour to the 
boilers against a steam pres- 
sure of 200 lb. per square inch. 
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Fig. 9--END CONNECTIONS OF 8000 KILOVOLT-AMPERE GENERATOR by Clarke, Chapman and Co., 
of Gateshead, and they are 
the valves are carried up to the condenser floor level, ; working exceedingly well, the water-tightness of the 
where they are provided with hand wheels. Similarly, | packing of the glands being especially noticeable. The 
the starting switches are fitted in cast iron cases fixed | exhaust from these pumps is ordinarily taken to the hot 
against the wall of the building at this level. | well tanks, but it may also be led to a water softener 


The condensers of the two Allgemeine turbines have | which has been provided for the make-up water, or 
been supplied by the turbine makers, and that for the ! discharged directly into the atmosphere. There are two 


These pumps were supplied | 
| —except those for manipulating the switch gear, as will 
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Fig. 10-7000 KILOVOLT-AMPERE GENERATOR 


feed pumps is a small runway for lifting purposes. 

The electrical arrangements in the station are of a 
most complete character. The alternators are first of all 
designed to stand the severest short circuits which are 
likely to occur in practice. Indeed, we understand that 


| they were specified to undergo dead short circuit while 


fully excited and at full speed, and that actually this test 
was carried out. Each alternator has its own exciter—a 
multipolar machine with interpoles—at the end of its 
shaft remote from the turbine. The fields of these 
exciters can be separately excited. Each alternator has 
directly connected to its terminals, through high-tension 
switches, a 500-kilowatt step-down transformer, which is 
contained in a separate fireproof chamber in the trans- 
former annexe, which has been already mentioned. 
These transformers are oil insulated, and are contained 
in heavily grilled cast ironcases. Each transformer is de- 
signed so as to supply current for all the auxiliaries neces- 
sary for one unit, but the requisite connections are made 
so that even if one alternator be shut down, or if it be 
running unconnected to the main buys bars, the motors 


|of its auxiliaries can receive current from the other 


machines. In addition to the separate low-tension cir- 
cuits for each unit, there is a common low-tension 
three-phase system fed from the main high-tension bus 
bars in the switch-house through two 500-kilowatt three- 
phase step-down transformers, which supply a set of 
low-tension bus bars placed in an enclosed gallery in the 
engine-room. A supply can be given for starting up 
from these bus bars to the auxiliaries belonging to each 
unit. Nominally, however, these bus bars only supply 
the motor generators and rotary converter—to be men- 
tioned shortly—and isolated motors, such as crane motors, 
throughout the works. Each unit has in the engine- 
house its own switch-room, the three sets of circuits 
being kept quite distinct, saving for the connection above 
mentioned. Every single motor throughout the station 


be explained later on—are of the three-phase type, the 
powers varying from three to 165 horse-power. 

On examination of the plan of the station, given on 
page 3 ante, it will be observed that a part of the engine- 
house is marked “ Battery Room.” Over this and on the 
same floor as the turbines there are, as will be seen, three 
machines. Two of these are motor generators, each 
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having a capacity of 50 kilowatts. These are supplied 
with current from the low-tension three-phase circuit as 
above explained, and deliver direct current at a voltage of 
100. They are fitted with ball bearings, and run at a 
speed of 775 revolutions per minute, with a frequency of 
40 complete cycles per second. Their efficiency at full 
load is guaranteed at 78.5 per cent., at three quarter load 
78.0 per cent.; at half load 74.25 per cent., and at 
quarter load 62 per cent. Their duty is to provide 
current for lighting purposes, and also for charging a 
battery which is designed to give 1000 ampéres for one 
hour. This is always kept in circuit so as to provide 
an entirely independent supply of current for lighting. A 
view of these machines, as well as of their low-tension 
switchboards, may be seen in Fig. 7, page 43. 

In the first article of this series we mentioned the 
electric locomotives used for hauling the coal tracks, «e., 
on and off the site. A special rotary converter has been 
installed for supplying current for these. It is placed by 
the side of the two motor generators just described, as 
may be seen in Fig. 7. The machine, which has an 
output of 200 kilowatts, with a 25 per cent. overload 
capacity for two hours, was supplied by the British West- 
inghouse Electric and Manufacturing Company, Limited. 
Its speed, with a frequency of 40 cycles per second, is 
800 revolutions per minute, and it has the following 
guaranteed combined efficiencies:—At full load, 91 per 
cent.; at three-quarter load, 89.9 per cent.; at half load, 
87.5 per cent.; and at quarter load 81.2 per cent. It is 
of the six-phase ball-bearing self-starting type, the alter- 
nating current voltage being 440 between phases, and the 
direct current voltage from 500 to 550. The switchboard 
= 1 machine is placed quite close to it on the same 
evel. 

As regards the remainder of the equipment of the sta- 
tion, a glance at the plan on page 3 will show that a full 
gauge siding from the railway comes right into the engine- 
house, and where it enters there is an empty space at the 
level of the condenser floor, and hence allowing plenty of 
head room. This space may be used for the erection of 
any further generating units, or for the repairs and over- 
hauling when necessary of any of the existing plant. 
Adjoining it, and at the same level, is an annexe some 
160ft. long and 25ft. wide which is devoted to a fitting 
and repair shop and stores, the former being equipped 
with the necessary tools for carrying out any requisite 
repairs. Running the length of this annexe is a small 
overhead crane, the path for which is extended so as to 
come underneath the large overhead crane which spans 
the engine-house, so that articles can be picked up by 
both cranes from the same point. This larger crane is 
of 40 tons capacity, and is provided with three motors ; 
that for hoisting is of 20 horse-power, that for traversing 
of 8 horse-power, and that for travelling of 20 horse- 
power. Ina separate building at the end of the fitting 
shop, remote from the engine-house, is a building devoted 
to workmen, and containing mess, lavatory, and bath 
accommodation. Adjoining the engine-room, at the 
battery-room end, are the engineers’ offices, kc. Here 
also there are baths and lavatory accommodation. 

Before leaving the generating station and turning to 
the switch equipment, which is of a most extensive 
character, we must say a few words about the buildings 
which contain the plant described in the foregoing. Not 
a penny has been wasted on the buildings. They are 
steel frame structures with but little brickwork, and are 
covered with corrugated galvanised iron sheeting. Ex- 
tensions when they are required will be readily made. 
As will be observed from the drawings, piling has been 
necessary, and on the tops of the piles a good thick layer 
of concrete has been placed. In the basement there are 
parts which are well below standing water level, but the 
work has been so well carried out that there is practically 
no infiltration. There is one other point to which we may 
draw attention, and thatis to the fact that openwork cast 
iron flooring is taken right up close to the generating 
units, so that the parts of these which are below the level 
of the engine-room floor are readily get-at-able ; indeed, 
the keynote of the whole station is accessibility and 
absence of complication. 








A NEW HYDRAULIC POWER STATION IN 
LONDON. 


ON Wednesday of this week we had an opportunity afforded 
us of inspecting the latest addition to the London Hydraulic 
Power Company’s pumping stations for the supply of 
hydraulic power in London. The new station is situated 
on the north bank of the river Thames, just above Vauxhall 
Bridge, and has been in operation for the past four or five 
months. 

In the annexed engraving we give a plan and elevation of 
the Grosvenor-road station, as the new power-house is called. 
Entering the station from Pulford-street, the visitor turning 
to the left passes through the accumulator-house and reaches 
the engine-house. Here will be found provision made for 
eight pumping engines, of which five have already been 
installed. These engines are of the inverted triple-expansion 
surface-condensing type, and are each capable of delivering 
28,000 gallons per hour under a pressure of 8001b. to the 
square inch into the hydraulic mains. On each side of the 
main entrance to the engine-house is an accumulator, the 
ram crossheads of which carry 150 tons of material, so as to 
give the necessary load. 

Immediately outside the engiue-house are the settling 
reservoirs. These are six in number, each measuring about 
100ft. in length, 38ft. in width, and 16ft. in depth. They 
are constructed of Hennebique ferro-concrete, and have a 
total capacity of about 2} mulion gallons. Into these reser- 
voirs water is drawn from the river Thames through two 
lines of 20in. pipe. These pipe lines lie at about the mean 
level between high and low tide, so that as the river rises the 
reservoirs are filled. Retaining valves are provided on the 
20in. pipes so as to hold the water in the reservoirs when the 
tide falls. In addition to the filling pipes there are also two 
emptying or wash-out pipes 14in. in diameter, connected to 
the settiing reservoirs, The engraving shows the pipe trench 


and subway through which all the above-mentioned pipes 





are led to the river. After the water has been allowed time 
to settle in the reservoirs it is drawn off by the circulating 
pumps on the main engines and forced through the con- 
densers. It then passes to the unfiltered water tank shown 
in the elevation above the coal store and filter-house. The 
water is thus lifted by the circulating pumps of the main 
engines, but in addition two vertical direct-acting pumps are 
installed in the engine-house as stand-bys for the same 
purpose. 

Leaving the unfiltered water tank, the water descends by 
gravity through the filter-house and then to the filtered 
water tank erected over the boiler-house. The filtered and 
unfiltered water tanks are constructed of cast iron plates 
supported on steel girders and stanchions and have each a 
capacity of about 300,000 gallons. The filtering plant com- 
prises at present sixteen spherical wrought iron filters 8ft. in 
diameter, and each capable of dealing with 4500 gallons per 
hour. Crushed quartz and washed and screened Thames 
ballast are used as a filtering medium. To clean this, as 
occasion may require, a hydraulic blower is provided for each 
pair of filters. 

From the filtered water tank the water is led to the pressure 
pumps on the main engines, whence it is delivered to the 
power mains for distribution. At the new station there are 
three delivery mains, one Sin. and one 6in. in Grosvenor-road, 
and oneSin. in Pulford-street. In passing we may say that the 
company has now five central pumping stations in London, 
with a total of about 173 miles of hydraulic power mains. 
The total water supplied per week is over 21 millions gallons, 
the number of machines connected being 6787, and of fire- 
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| under all these circumstances the outward shipments should 
have gone forward compared with a year ago is a remark- 
able indication of the continuance of the trade recovery. 
The value of the British exports of machinery and prime 
movers for the first half of each year has improved as 
follows :—1909, £13,899,993 ; 1910, £14,080,486 ; 1911, 
| £15,729,408. There has been, it will be seen, a continuous 
| advance, and the latest total of nearly 15? millions sterling is 
a splendid half-year’s aggregate upon which the engineering 
| industries may be congratulated. A largely increased trade 
has been done during the past six months in railway locomo- 
tives with India, Australia, and with some of the European 
and South American countries; and considerable headway 
has been made in the shipment of agricultural engines to 
Europe. Business in pumping engines has improved. 
| With regard to unenumerated prime movers, all the European 
| markets except Russia have purchased more freely during 
| the six months than a yearago. India is below last year, 
| and so is Australia—slightly only—but considerable headway 
has been made with South Africa. The trade in electrical 
prime movers of all kinds has increased. Agricultural 
engineers will be pleased to see an augmentation in the value 
| of the export trade in agricultural machinery. The demand 
| from South America, and also from South Africa, has been 
| below last year, but with Europe and Australia we have had 
| a very good six months, whilst trade with India has more 
than doubled. The shipments of boilers and machine tools 
| both show improvement. Mining machinery is still below 
| last year with British South Africa, India, and Australia, 
| although business with Europe, South America, and the 
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THE GROSVENOR ROAD HYDRAULIC POWER STATION 


hydrants 221. An automatic device is provided on all the 


principal mains, which, in case of accident, isolates the | 
affected main from the rest of the system, which can go on | 


working as usual. 

The boiler-house at the Grosvenor-road Station contains 
four water-tube boilers at present. Each boiler has a normal 
capacity of 60001b. per hour at 180—200 1b. per square inch, 
and 100—120 deg. Fah. superheat. Mechanical stokers of 


the chain grate type are employed, the power for driving | 
them being obtained from a six brake-horse-power Pelton | 


motor. Two horizontal direct-acting feed pumps driven by 


hydraulic power, and each with a capacity of 2000 gallons | 


per hour, are also to be found in the boiler-house. The 
application of hydraulic power is also to be seen in the 
driving of the three coal conveyors which are employed for 


transporting the coal and ashes to and from the coal store | 
and boiler-house respectively. These conveyors are driven by | 
Indeed, it may be said that all the auxiliary | 


Pelton wheels. 
machinery, including, in addition to what has been men- 
tioned above, such details as the scrapers for keeping the 
economiser tubes clean, the wharf cranes and the ejectors for 
handling the boiler-room drainage, are hydraulically operated. 
A hydraulic vacuum cleaner and an improved hydraulic fire 
hydrant were also shown us at the time of our visit. 








THE BOARD OF TRADE RETURNS. 


BETTER half-yearly returns than for two or three years 
past are those which have now been published as to the 
export trade. The exports showed an improvement of 9.32 
per cent. compared with a year ago, having totalled 
£223,668,000, as against £204,585,000, or an increase of 
£19,082,000. Contrasted with two years ago—i.e., with the 
first half of 1909—the increase is as much as 26.41 per cent. 
This shows conclusively how trade has recovered from the 
depression of 1909, The imports for the six months 
amounted in value to £334,124,000, or about a quarter of a 
million less than in the first half of last year. With refer- 
ence to the transactions in the single month of June, the 
imports were down compared with a year ago by 6.45 per 
cent., but the exports increased by 3.77 per cent. That the 
onward movement in the export trade has not yet 
been completed is inferable from this last increase, 
especially when it is borne in mind that the past month 
contained the Whitsuntide recess and also the Corona- 
tion holidays, with neither of which periods of sus- 
pended work was there a parallel in June of last year ; 
and also when it is remembered that in addition the shipping 
trade has been greatly disturbed during the past month at 
several ports by the strike of dockers and seamen. That 





United States has improved. India and China are chiefly 
responsible for the textule machinery total being down on the 
year, although, even so, the six months’ value has reached to 
| over three and a half millions sterling. Machinery makers 
generally will be pleased to see that the total value of 
the six months’ exports of unenumerated machinery has 
| risen from £2,430,628 in 1909 and 3,012,402 in 1910, to 
£3,831,717 in 1911. The demand has increased from 
countries in Europe, and from South America, Australia, 
India, South Africa, the Straits Settlements, Ceylon, and 
| some other markets. We note that the total value of the six 
months’ exports of ‘‘iron and steel and manufactures 
thereof ’’ advanced from £18,300,682 in 1909 to £20,948,190 
in 1910, and to £22,160,641 this vear. Altogether the half- 
year’s returns of British trade are decidedly satisfactory. 








A Firepamp Prorector.—A new appliance for detecting and 
measuring firedamp by a minimum flame has been introduced by 
Mr. J. G. Guy resident manager, Wardley Colliery, County 
Durham. Briefly, says the Jron and Coal Trades Review, the 
contrivance consists of a sleeve with a combined divided screen 
| attached to the wick-pricker of the safety lamp, enabling the fire- 

damp cap to be accurately measured. By an ingenious but simple 
| arrangement it is easy to obtain a minimum flame without the 
risk of losing the light often experienced in reducing the flame of 
the safety lamp by the present method of drawing down the wick. 


Tue Socrety OF ENGINEERS (INCORPORATED).—The third vaca- 
| tion visit of the present session took place on Friday, July 7th, 
| 1911, when, by permission of the Associated Portland Cement 
| Manufacturers (1900), Limited, a number of members of the 
| Society and their friends visited the Swanscombe Northfleet 
| Cement Works. The district in which these works are situated is 
| peculiarly adapted to be the centre of the cement industry on 
| account of the presence of unlimited supplies of chalk and clay, an 
| ample supply of fuel, and ready access to all parts of the world 
| through the Port of London. ‘The visitors were shown the chalk 
| quarries adjoining the works, and the clay brought from the 
| Medway. ‘I'he amalgamation of chalk and clay in definite propor- 
| tion is effected by batteries of washmills, the resulting slurry 
| passing tbrough a screening mill in a finely divided state. The 
| slurry then passes into the large mixing and storage tanks, and is 
| finally pumped into rotary kilns, in which the contained water is 

evaporated, and the dry material thus obtained is heated up toa 
| temperature of about 2800 deg. Fah. The hot clinker then passes 
through rotary coolers, which extract the heat, and from thence is 
| delivered to the grinding mills, in which the clinker is reduced to 
| a very fine powder. During the final stage of the grinding process 
| steam is injected into the mill, subjecting each particle of cement 
to a repeated process of superficial hydration, thus regulating the 
setting time, and turning out the cement in a condition for imme- 
diate use, thereby obviating the trouble of turning over the 
cement before use on the site of works. The visitors were shown 
the cooperages, whére casks for packing cement for export are 
made by machinery, many of the machines being of a spocial 
character, and patented by the company. 
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RAILWAY MATTERS. 


Tue new electric tramway between Leeds and Morley 
was officially opened on Wednesday of last week. 


Tur Swiss Government has just granted a concession 
for the construction of a narrow-gauge electric railway, about 
19 miles long, from Meiringen to Engelberg over the Joch Pass. 


Tue British Consul at Chinkiang states that a rail- 
way survey was made during August and October, 1910, between 
Suchien and Hsiichoufu, this section being part of the Haichow- 
singkiangpu-Hsiichoufu scheme. A survey has also been made of 
a proposed line from Taichow to Shihérhwei, vié Yangchow and 
Kuachow, an approximate distance of 48 miles. The gauge is to 
be 4ft. 8hin., and the traffic will be chiefly in salt, but a large 
passenger traffic as well should develop. The bridge work 
necessitated will be heavy, the earth work light. The necessary 
authorisation has been obtained from the Peking authorities, but 
it is not yet certain where the money is to come from. The pro- 
moters are Chinese. 

A cONSULAR report on Portugal for the year 1910 states 
that the country is very backward in the matter of railways ; with 
an area of 34,490 square miles it has only 1780 miles in operation, 
of which 1073 miles belong to the State. The State lines were 
until recently adminstered by a commission appointed by the 
Government, but not subject to parliamentary control. The 
management was deplorable, no accounts were published, and both 
the interests of the travelling public and the development of the 
country were neglected ; the lines were, in fact, run ata dead loss. 
The Republican Government lost no time in removing the principal 
members of the commission, and appears to have been fortunate in 
the selection made to replace them ; there is now some prospect 
that the State lines will be reorganised, and that given sound 
management they will become a paying concern and beneficial to 
the country in general. 

TENDERS have been invited for electric locomotives of 
a special type for service on the Panama Canal. According to the 
Railay Times they will be run on a rack railway, and be used for 
towing vessels through the waterway. In the design proposed by 
the Isthmian Commission these towing locomotives are to be con- 
structed in three sections, of which the front and rear are to be 
mounted on rigid four-wheel trucks, each driven by an independent 
motor, while the middle section is connected to the two tractive 
elements by universal joints. The engine is to be equipped with a 
slip-drum towing windlass and hawser, so that the line may be 
veered and hauled without any motion of the locomotive along the 
track. The current for the operation of the locomotives will be 
taken from the underground circuits. The maximum pull on the 
tow line is fixed at 25,000 lb., at which force a friction coupling 
will relieve further stress. The central racks are to be provided 
only on the towing tracks and inclines. On the level portion of 
the return tracks the locomotives will run on the side rails after 
the fashion of the ordinary railway. 


THE outer world, says African Engineering, pays but 
little attention to some of the smaller internal railways in Africa, 
but some interesting particulars have recently been furnished by 
Mr. H. G. Mackie, H.M. Consul at Boma, in the Congo, of the 
effect of the 29}in. railway between Matadi and Leopoldville, 
which is the only connecting link between the Upper and Lower 
ongo. This railway was constructed to connect the river traffic 
on the Congo over a length of some 225 miles, where the river 
communication is completely cut off by falls and rapids. Until 
the railway came into existence this journey by caravan occupied 
twenty days and entailed considerable loss of life, while goods 
thus transported cost about £2 per load of 701b. The railway now 
does the journey in two days, and the cost of transporting a 
similar load is less than 6d. The length of the line is 250 miles, 
in the course of which are 99 bridges. The cost of the line was 
£3,240,000. Already the increased traffic is straining the resources 
of this railway very severely, and Belgian engineers are engaged 
on a project for increasing its capacity and also for electrifying the 
line by power from the adjacent waterfalls. 

Tue Archiv fiir Eisenbahnwesen has brought down its 
census of the railways of the world to the end of the year 1909. 
At that time, states the Jron Age, the whole world had 625,698 
miles, exclusive of street railways, trolley lines and other light 
structures. The new world had 54 per cent. of the total. North 
America alone had 10,000 miles more than Europe and Asia 
together, although the latter has 1,250,000,000 inhabitants as 
against 115,000,000 in North America. More than half of the 
railways of the world have been built since 1886, the average being 
13,600 miles per year. In 1909 more railways were constructed 
in Asia than in Europe, and in the four years preceding nearly as 
much, Russia was the leader in the 1909 total of new construction, 
opening a line 1258 miles long in Central Asia. China in that year 
had 5277 miles, of which 3050 miles were built in the preceding four 
years. In Africa a notable activity existed, chiefly in the British 
South African Union, which has now more railways than any 
other two countries in Africa. A number of lines has been built 
from the coast inland by the German, French and Portuguese, as 
well as by the British, through districts which have little white 
population. 


Tue shunting of railway wagons and trucks is 
essentially an uneconomical proceeding. In view of the extent to 
which it bas to be done day after day at thousands of sidings and 
works any scheme whereby it might be made less costly and 
simpler than the method at present in vogue should receive the 
most careful consideration from traders, works’ managers and 
railway engineers. Ina paper read by Mr. A. H. Marshall before 
the Cleveland Institution of Engineers the extensive use of electric 
locomotives for shunting purposes is strongly recommended. The 
most striking feature about the paper is undoubtedly the strong 
case which the author makes out against the steam shunting 
engine. These engines having to meet short heavy demands at 
irregular intervals have naturally high stand-by losses. In the 
case of certain works employing seven steam locomotives the 
author shows that taking the busiest 24 hours in the week into 
consideration their total output of power was no more than that 
which could be obtained in 20 minutes from one of the 1250- 
kilowatt generators in a neighbouring waste heat power station. 
In addition a reduction in the wear and tear, ease and simplicity 
of operation, and the absence of smoke and steam are in Mr. 
Marshall’s opinion further points in favour of the electric shunting 
locomotive. 

A RECENT issue of the Bulletin of the Pan-American 
Union, a body devoting itself, as far as we can gather, to cement- 
ing the commercial and national interests of all the republics in 
the American Continent, contains a note on the ‘‘ Possibility of an 
International Continental Railroad.” It appears that a railway, 
whereby it will be possible to travel directly from New York City 
to Rio de Janeiro, Buenos Aires, Santiago and almost any otber 
part of the continent, is the hope and ambition of a certain section of 
the American public. It is not, of course, to be in the hands of any 
one company or nation. The enormous cost of the undertaking, 
and the difference in the laws and habits of the States through 
which the line would have to pass are foreseen, and an inter- 
national basis is laid down as essential for its success. All this is 
sound enough, but it is somewhat difficult to follow the reasons 
adduced as to the necessity for such a line. Even supposing that 
the idea was realised by linking up all existing, planned and con- 
templated railways—and viewed in this light the article assures us 
that the Pan-American Railway is at present already on the road 
to achievement—we cannot believe that either passenger or goods 
traffic of a through nature could be diverted from the sea route in 
sufficient volume to make the undertaking pay. And if there is 





no through traffic, why shouldthere be a through line ? 


NOTES AND MEMORANDA. 


THE new waterworks for the burgh of Grangemouth, 
on the Bannockburn, were opened at the beginning of this month. 
The first sod of the works was cut six years ago, and the total cost 
is estimated at £140,000. The supply is for the burgh of Grange- 
mouth, and also for the central district of Stirlingshire. 


At the experiment station of the United States Bureau 
of Mines, Pittsburg, trial runs have been made with a gas producer 
using coke as fuel, with which limestone has been mixed in varyi 
proportions, the purpose being to flux the ash and form a liqui 
slag, thus avoiding clinker and ash troubles, and consequent shut- 

owns. 


A system for the protection of gas and water mains 
against vagabond currents is in use at Karlsruhe. This is formed 
by placing, at suitable spots, electrodes in the ground and connect- 
ing them to the positive pole of a low-tension source of electricity 
(an accumulator or dynamo), while the pipes to be protected are 
connected to the negative pole. 


Tue use of a Pitot tube as a marine speedometer was 
recently described in Hngineering News. In this form a Pitot 
tube, with suitable protection, projects through the bottom of the 
boat, and is connected to a recording gauge specially designed to 
register the speed of the boat through the water. The gauge 
reads up to about 20 miles per hour. 


Ir is often extremely difficult to distinguish between 
animal and vegetable in low forms of life, but a recent discovery is 
said to provide the necessary test. When an electric current is 
passed through a weak emulsion in water of typical animal and 
vegetable cells, such as blood corpuscles, yeast, bacteria, and uni- 
cellular algze, the animal cells are driven to the positive pole, the 
vegetable cells to the negative pole. 


A NEW reamer, being placed upon the market in 
Germany, according to the Hnylish Mechanic, has a pilot end, and 
behind this two fine threads, out of step by half a pitch. The first 
threaded portion acts as a tap and pulls the reamer in, while the 
second threaded portion, in consequence of the displaced pitch, 
cuts away most of the threads left by the first, so that there 
remains only a little for the reamer proper to do. It has been 
found, it is said, especially useful for reaming out long bearings, 
and also for bringing bolt or rivet holes into line, and replaces the 
ordinary taper reamers. 


A REINFORCED concrete ice house was recently erected 
in Philadelphia, with sheet cork as the insulation throughout, 
instead of wood and mill shavings, sawdust, and the like, which 
have generally been used. The insulation of the ceiling consists 
of 3in. cork boards, attached with cement to the under side of a 
reinforced concrete slab, The walls are insulated with two layers 
of 2in. cork boards, with all joints broken, and the floors with two 
layers, laid in hot asphalt on a concrete base. The finish on the 
sheet cork, and walls, and ceiling is Portland cement ; for the floor 
finish a concrete and cement mixture is laid directly on the cork. 


Tue length of stroke in internal combustion engines 
was briefly discussed before the American Society of Automobile 
Engineers at its recent meeting in Dayton, Ohio, by Justus B. 
Entz. On the basis of piston displacement a 4$in. by 4$in. and a 
din. by 5#in. engine will give equal power, but the shorter stroke 
engine must have a greater pressure on the piston head by 26 per 
cent., and losses in bearings will consequently be greater. The 
result is a higher mechanical efficiency for the long stroke. The 
author believes engines with a stroke relation to bore of 1.4 to 1.5 
are lighter, more efficient and more flexible than shorter stroke 
engines. 


In a paper on “Stresses in Tubes,” read before the 
American Society of Mechanical Engineers at the recent Pittsburg 
meeting, it was shown that the stresses in the wall of a tube 
exposed to external fluid pressure are of the same character as 
those in a column having ends fixed in direction. Using the 
experimental results obtained for the collapsing pressures of com- 
mercial steel tubing, 3in. to 12in. in diameter, the author has 
derived equivalent column formule upon the assumption that the 
circumferential stress in a tubular annulus subjected to external 
fluid pressure is theoretically the same as in a straight column, 
with fixed ends, whose length is one-half the mean circumference 
of the tubular annulus. 


A METHOD of observing stream lines in air is described 
by A. Lafay in a recent issue of Comptes Rendus. The method in 
question employs a thin stream of acetylene issuing from a nozzle 
2mm. to3mm. in diameter. Such a stream will, when illuminated, 
cast upon a screen a refraction shadow consisting of a bright line 
between two dark ones. The path of the gas is thus rendered 
visible. The acetylene should issue from the nozzle at the same 
velocity as that of the air current in which it is immersed. The 
method may be used to detect variations in the speed of the air 
by the discontinuity of the shadow. If the acetylene is cooled to 
about 30 deg. Cent. below the temperature of the air, or if it is 
mixed with CO, in the proportions of 8 to 3 respectively, it will 
have the same density as the air. 


In lines transmitting alternating current at a very high 
voltage a loss of energy occurs through the dissipation of power 
into the air. This phenomenon is accompanied by a luminosity in 
the air surrounding the conductor, and to this luminosity the term 
‘corona” has been applied. Under Dr. C. P. Steinmetz the con- 
sulting department of the General Electric Company in America 
has for several years been investigating the dielectric strength of 
air in general, and the law of corona in particular. The results of 
this investigation were given in a paper recently read by Mr. F. 
W. Peck, jun., before the American Institute of Electrical Engineers. 
This paper gives numerous curves and tables showing the losses 
sustained from the formation of corona under different conditions, 
and establishes a general equation for such dissipation of energy. 
It appears that loss begins at some critical voltage depending 
upon the size and spacing of the conductors, the frequency of the 
current, the state of the weather, and other factors. In regard to 
the weather conditions it is stated that humidity does not affect 
either the critical voltage or the loss. Heavy wind is likewise 
without effect with ordinary commercial frequencies, but smoke, 
fog, sleet, rain storms, and in particular snow storms, all lower 
the critical voltage and increase the loss. 


Ir is said that of all classes the engineer is the least 
sensible to the charms of poetry. While many will personally 
disagree with this assertion, it,cannot be denied that beauty in 
other directions is frequently unappreciated, or, if appreciated, is 
subordinated to the dictates of cost and utility in many structures 
and machines for which engineers are responsible. The maximum 
amount of consideration which we can give to the claims of beauty 
is, of course, a variable quantity. It may lie between zero and 
infinity, but it is certain that it is far too frequently and ruthlessly 
neglected when, without adding materially if at all to the cost of 
the completed structure, it might easily receive some passing con- 
sideration. A paper recently read by Professor Pite before the 
Concrete Institute, on ‘‘The sthetic Treatment of Concrete,” 
aroused an interesting discussion on this subject among the members 
of that body. The general conclusion arrived at seems to be that 
with the new material we have an opportunity of evolving new 
styles of architectural treatment, and that the imitation of 
medieval designs in concrete is, to put it shortly, an anachronism. 
Each material which we possess 1s capable of yielding its own 
peculiar effect, and if we impose any other on it the result will 
almost certainly be displeasing. There must, however, be to a 
certain extent a carrying-over of familiar ideas into our treatment 
1 of any new material. 








MISCELLANEA. 


Tue Danish Government has prepared a scheme for 
a new harbour at Elsinore, which is intended in the first instance 
as a place of refuge for vessels navigating the Sound. The cost is 
estimated at £600 000. 


We learn that there is in contemplation the laying of 
a pipe line from Matadi to Leopoldville, in the Congo district, for 
carrying crude petroleum to the upper reaches of the river, so that 
the steamers plying in the interior can use liquid in place of wood 
fuel. It is also stated that liquid fuel is to take the place of coal 
and briquettes on the railway. 


TeNDERS are being invited by the Chilian Government 
for harbour improvements at Valparaiso, and San Antonio, forty 
miles to the south. At Valparaiso the work to be-carried out is 
estimated to cost some £2,200,000, and it includes a breakwater 
290 metres in length and 110,000 square metres of quays. The 
undertaking at San Antonio includes a breakwater, and will cost 
about £800,000. 


Tue Bill promoted by the Central London Railway to 
obtain power to construct, at a cost of £145,896, a short extension 
of its line from Wood-lane, in order to form a junction between that 
railway and the authorised line of the Great Western Company 
from Ealing to Shepherd’s Bush, received on Wednesday of last 
week the approval of the House of Lords Committee, presided over 
by Lord Barnard. 


Ir is announced by the Secretary for War that Mr. H. 
Barber has offered to present to his Majesty’s Government four 
Valkyrie military aeroplanes, with a view to encouraging aviation 
in the naval and military services. His Majesty’s Government 
have accepted Mr. Barber’s gift, and in accordance with the 
donors’ suggestion, two machines will be allotted to the Royal Navy 
and two to the Army. 


Tue North Pacific Coast Steamship Company's 
steamer Kilburn, which was badly damaged by fire at Oakland, 
California, last summer has, we hear, been rebuilt at the yards of 
the Pacific Shipyard and Ways Company, at Oakland, and will be 





placed on the coast run as a passenger and goods carrier. The 
vessel has been lengthened 35ft. and practically rebuilt. Its 


present dimensions are 212ft. in length and 28ft. beam. 


Ir is proposed, according to a contemmorary, to con- 
struct at Philadelphia seventeen miles of new docks, with accom- 
modation for 131 ships of 600ft. in length each, and some very 
large warehouses for the storage of goods. The actual total fioor 
space for the warehouses to be built in connection with the new 
docks amounts to 44,539,500 square feet. The present accommoda- 
tion of the port offers berths to only thirty-three 600ft. ships and 
ninety-three 400ft. ships: with the improvements which are now 
being carried out the port will have accommodation for 257 ships 
at one time, of which 164 berths will accommodate 600ft. ships. 


An interesting method termed “ cementation,” used in 
connection with shaft sinking or tunnelling through water-bearing 
ground, has been developed in the Pas-de-Calais coal district of 
France. The coal measures of the district are overlain with 
bedded marls and chalks, more or less fissured, and the fissures in 
some places are so filled with water that ordinary methods of shaft 
sinking would fail. Heretofore the freezing system has been 
successfully used, but the new ‘‘cementation” method can be 
emp oyed at less cost. Briefly, the process used is to drill a set of 
holes in the water-bearing ground, six in number, arranged in a 
circle, surrounding the site of the proposed shaft, and then to 
pump a cement grouting through the holes until the fissures and 
interstices are filled. Shaft sinking is then proceeded with as it 
would be through ordinary rock strata. The system seems 
applicable to many situations where water is encountered in either 
shaft sinking or tunnel driving in broken rock. 


THE position which this country at present holds of 
being the principal means of entry to the continent of Europe for 
Americans travelling abroad, is once more being threatened with a 
serious rival, this time in the port of Nice. It is at present the 
third port in importance on the French Mediterranean coast, and 
is being actively extended. It is hoped that the additions will be 
completed next year. When finished over 1000ft. of additional 
quay accommodation will become available, and about 20,000 
square yards of surface added to the existing facilities for the 
storage of merchandise. The installation of electric cranes will, it 
is hoped, effect a reduction of 20 per cent. in the cost of unloading 
goods ; and still further to attract trade the dues are shortly to be 
reduced by about 30 per cent. Meanwhile the magnificent natural 
harbour at Villefranche, in the immediate neighbourhood, is at- 
tracting considerable attention. It may be remembered that last 
autumn both the White Star and the Cunard steamship companies 
started a direct service from America to this port. It is said that 
large numbers of Americans have availed themselves of the new 
route. A project is under consideration whereby Villefranche will 
become the port of Nice, and the two harbours will be connected 
by a tunnel. 


Ir is becoming almost wearisome to remark that the 
British manufacturer is daily losing his opportunity in the various 
states of South America, partly through conservatism of method, 
and partly on account of his ignorance of the needs and habits of 
the peoples with whom he might do trade. His Majesty’s Consul 
for the State of Sao Paulo, in his report for 1910, comments on 
this, and remarks that the merchants of this country have appa- 
rently failed to realise the immense progress made by this important 
division of Brazil within the past decade or so. Few representa- 
tives of British firms visit the country, and only a small number of 
commercial inquiries are received at the Consulate. On the other 
hand, French and American capitalists are active, visiting the 
country, studying its economic conditions, and noting its oppor- 
tunities for good investments. The spread of education, the 
development of the railway system, the emancipation of its agri- 
cultural slaves, and the fusion of its hitherto cosmopolitan 
population, have in the past twenty years all tended to increase 
the prosperity of the State. Since 1887, for instance, the output of 
coffee has increased fivefold, that of rice twentyfold, and of sugar 
fourfold. The import of coal has increased 110-fold, while exports 
and imports combined have risen from 108 million milreis in 1887 
to 542 million milreis in 1907. 

PropaBLy few people, except school teachers and 
members of the Geographical Society, could say off-hand where 
Kerman is situated or what it is. It will be found, however, on 
the map to oceupy a tract of country as large as France, and is 
situated in Persia, to the north of the Gulf of Oman. It has only 
one town of any importance, Kerman itself, with an estimated 
population of 80,000. The entire population of the province is 
about a million and a-half. Carpets and shawls are its principal 
outputs. A consular report has just appeared dealing with this 
district, and in it a curious side-light is thrown on the conditions 
of civilisation in the East. We read, for instance, that a Russian 
company has established a branch in the town of Kerman, and is 
selling sewing machines on the hire.and instalment system. In 
contrast with this homely phase of life we further read that the 
roads between Kerman and Bander Abbas, its nearest seaport 
about 230 miles away on the Persian Gulf, are infested with 
robbers, who plunder the caravans, steal the mules, and otherwise 
cause merchants serious inconvenience and loss. ‘‘ As neither the 
muleteers nor the merchants follow their callings,” says the con- 
sul, ‘‘solely for the benefit of their health, it is not surprising that 
freights between Kerman and Bander Abbas have risen from £12 
to £27 per ton.” A railway between these two towns, he adds, is 
urgently required. 
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American Steel Trust and International Trade. 


PARTLY because the United States Steel Cor- 
poration is endeavouring to arrange an international 
price maintenance agreement, and partly because 
there is an idea, or a fear, in some quarters that if 
no agreement is arrived at the big Trust may prove 
a serious rival in the export trade, the real com- 
petitive power of this concern is a matter of high 
importance just now. The combined productive 
capacity of the American Steel Trust plants is 
much larger than that of all the iron and steel 
works in Britain. Atleast one-third of that capacity 
is idle, and, whether we are to join in the proposed 
agreement or not—whether we are to co-operate 
with our big rival, conceding it an export trade com- 
mensurate with its productive capacity, or whether 
we are to compete with it for the business available 
—the question arises, Can the Steel Trust produce 
cheap steel? If it can profitably sell more cheaply 
than we can it is in a position to dictate terms— 
under an agreement it could claim something like 
the lion’s share of the world’s export trade, and in 
open competition it could beat us just the same. It 
may therefore be said that in the present unsettled 
and uncertain conditions of the steel trade the 
supreme question for us is this: Could the American 
Trust cut its prices sufficiently low to beat us in the 
iron and steel export trade ? 

It has been said that steel could be pro- 
duced in America generally, and by the Trust in 
particular, more cheaply than in Britain. When it 
has been pointed out that for every dollar’s worth 
of American steel sold in foreign markets there has 
been sold a sovereign’s worth of British steel, it 
has been urged that our United States rivals were 
so busy coping with home demands that they had 
little opportunity of indulging in a big export trade, 
and even when home demands have slackened it 
has been explained that the American steel 
makers welcomed the chance of repairing their 
plants and getting ready for the next boom in their 
own country. However, not since October, 1907, 
has there been anything like sufficient trade in 
America fully to employ the furnaces and steel 
mills. Not that trade has been really bad, or 
below the normal for many months, but the pro- 
ductive capacity has been pushed far in excess of 
consumptive requirements. Far too many furnaces 
and mills have been erected, and to-day our United 
States rivals would require practically nine-tenths 
of the world’s export trade, on top of their home 
business, to keep their works running full. They 
have materials and mills enough to undertake 
the entire export business now done by Britain 
and Germany, leaving these countries practi- 
cally without a ton of work on foreign account. 
The American Trust alone could wipe out 
the whole of Britain’s export trade, save that 
in a few specialities. Striking an average for 
the last three years, 1908-9-10, the annual capacity 
of the Steel Trust plants, reckoned in finished pro- 
ducts, would exceed 13,000,000 tons—say, 40,000,000 
tons for the three years. But the output has only 
been about 26,000,000 tons. To-day plants with 
very nearly a 15,000,000-ton annual capacity are 
only running at a 10,000,000-ton rate, and, in spite 
of all-the optimistic reports current from time to 
time, the fact is that nowhere within the four 
corners of the United States is it possible to see 
the shadow of a sign of a demand equal to the full 
employment of all the works erected. Nothing 
short of a positively enormous export trade would 
serve to employ America’s mills adequately, and 
such a trade would have to be obtained very largely 
at our expense. If we join in the international 





agreement desired by the Trust we may have to 
concede America a large share of our trade. If we 
do not join, leaving our rivals to compete with us at 
will, the course of competition will depend largely 
upon costs of production. This brings us back to 
the question: Can the Steel Trust produce cheap 
steel? There is a widespread belief that the Trust 
can produce very cheaply. If this belief is well 
founded it follows that the Trust, with prices at the 
ordinary level, must be making very large profits. 
There is a belief that the profits are enormous. If 
the profits are enormous, then it is evident that the 
Trust is in a position to sell its products very 
cheaply, and so beat us in the trade race. From 
this it follows that the profits of the United States 
Steel Corporation are of high commercial impor- 
tance, nationally and internationally. To put the 
matter in a nutshell, it amounts to this—if the 
American Trust is making big profits, with only 
two-thirds of its capacity working, the day is not 
far distant when British iron and steel makers will 
have to face competition of a character and volume 
unprecedented, and when Great Britain will sink to 
a third or fifth-rate position as an exporting 
country. 

Now, what are the facts about the American 
Trust and its profits ? This Corporation has com- 
pleted the first ten years of its existence. Taking 
the full figures for nine and three-quarter years, 
and such figures for the last quarter as are avail- 
able, we may put the ten years’ output of finished 
products for sale at 87,000,000 tons, and what are 
called “ earnings” at 1220 million dollars. But 
these earnings are not all profits. Depreciation 
account, will have absorbed about 210,000,000 dols. 
This brings the reputed 14 dols. a ton profit down 
to about 114 dols. At first sight this seems to 
leave ample margin for a big cut in prices. But it 
must be pointed ous that the present profits are far 
below the average of the full ten years, and that the 
profits must at no time be calculated on an ordinary 
basis. Taking what is called the net income avail- 
able for distribution—that is, the amount after 
depreciation and bond charges have been met—we 
get a total of 746,000,000 dols. for the ten years. 
This is, roughly, 84 dols. per ton of finished pro- 
ducts, but whereas in the first calendar year, 1902, 
a finished output of 8,000,000 tons yielded a net 
income of 90,000,000 dols., in the last year, 1910, 
it required an output of nearly 11,000,000 tons to 
earn a net income of 87,000,000 dols., and for the 
first quarter of this year the income was only at the 
rate of 72,000,000 dols. for a 10,000,000-ton out- 
put. After recent price reductions we may safely 
say that the average profit is now below 7 dols. per 
ton. That is, taking the Trust accounts at their 
face value. 

But it is not safe to accept Steel Trust figures 
at their face value. Not only are the Trust rules 
of accountancy strange—they are inconsistent. 
For example, some depreciation and renewal 
expenses are taken out of “earnings” before “ net 
income ”’ is got at, and other similar charges are 
appropriated out of “surplus net income.” In 
1907, the best year in the history of the American 
steel trade, there was absorbed out of the Trust’s 
“surplus net income”—balance after paying 
dividends, bond charges, depreciation, &c.—of 
69,000,000 dols., no less than 35,000,000 dols. “on 
account of additional property, new construc- 
tion, and discharge of capital obligations,’ and 
18,500,000 dols. “‘ specifically on account of Gary 
plant.” Thus, although only very moderate divi- 
dends were paid, only 15,000,000 dols. were added 
to the reserve of a concern capitalised at 
1400 million dols. Now there is a struggle to 
maintain the dividends this year, and nothing what- 
ever is going to reserve. As for the phrase “ dis- 
charge of capital obligations” just quoted, this is 
quite fallacious. Since 1902, the first full year, the 
bond charges have gone up from 18,000,000 dols. 
a year to over 30,000,000 dols. last year, and they 
are still going up. The colossal load of capital 
charges with which the Trust was launched has 
not been reduced, but very seriously increased. 
Meanwhile the profits and the profit-earning 
capacity are diminishing. 

Admitting that the Trust is earning a profit of 
some 7 dols. or Sdols. per ton, it must not be assumed 
that even this represents a real margin over prime 
costs—a margin from which prices could be cut to 
enable the Trust to undersell its rivals. It must be 
observed that the Trust owns iron and coal mines, 
cokeries, quarries, railroads, ships, and blast fur- 
naces, as well as steel mills, so that if this profit, 
whatever it is exactly, was spread over all the 
operations, from mining the raw materials and 
assembling them at smelters to selling the finished 
goods it would look very thin. In an ordinary year 
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the Trust workmen handle about 90,000,000 tons 
of materials and goods. This means a net income 
of less than a dollar per ton of actual work, and 
even from this net income there are so many 
“appropriations” that the true profits sink to 
about half a dollar a ton! The real, hard, indis- 
putable fact is that the margin between productive 
costs and selling prices in the United States steel 
trade is not sufficient to permit our big. rivals to 
sell cheaply enough to secure an export business in 
any way commensurate with their capacity of out- 
put. If the Americans do obtain a large export 
trade it will be by virtue of their diplomacy in 
coaxing, or coercing, British and German steel- 
makers into an agreement granting the most 
business to the biggest country, and not by virtue 
of their real competitive strength in open rivalry. 

To those who may be inclined to argue that the 
American Trust could produce and sell more cheaply 
if all its plants were running full—that the larger 
the output the greater the economy—it must be 
pointed out that in this case only the most up-to- 
date plants are working, and that output could not 
be very largely increased without adding to the 
average costs per ton. The plants now idle in 
America—some of them have been idle nearly four 
years—could not turn out iron and steel so cheaply 
as the present working plants are doing. To bring all 
the plants into operation would send both costs and 
prices up, and not down. Our real rivals in the 
steel trade are in Europe, not America. 


Measuring the Resistance of Trains. 


THOSE of us who have read Mr. Parr’s letter, 
published in a recent impression, in reply to one by 
Mr. Dendy Marshall, will see that he casts doubt 
on the accuracy of not only all formule but all 
statements concerning train resistance. Nor do we 
feel the least surprise. Notwithstanding the 
enormous number of the experiments which have 
been made, their exceeding cost, and the mechanical 
and mathematical skill that has been expended on 
investigations made by most competent men, we 
are about as far as we ever were from knowing 
with accuracy what the resistance of vehicles of all 
kinds running on railways is or may be. There are 
at least fifteen or sixteen current formule, all of 
which have obtained greater or less acceptance. 
The fact that such a difference should exist ought 
to be proof enough that there is something radically 
amiss in our methods of measurement; or else 
there is no uniformity at all in the resistance of 
different railways and types of vehicles. Mr. 
Parr’s contention is that the velocity of a train is 
never constant, and as a result acceleration 
and retardation are continually at work altering 
the tension on the draw-bar, which tension is 
accepted as the true measure of resistance, 
and yet its amount does not admit of being 
ascertained with uniform accuracy. It is not 
easy to see where the answer to this argument 
is to be found. Indeed, there appears to be 
but one, to wit, that an excellent average can be got 
from the diagram traced in a tractometer car, which 
will take account of every change in pull and its 
duration. It is known, however, that no instru- 
ment has yet been invented which will show with 
accuracy small changes in velocity succeeding each 
other rapidly in this way. The forces involved 
are very considerable, and the mere inertia of the 
springs taking the stress will modify the pull re- 
corded; and the means of measuring and recording 
changes of velocity with minute and rapid accu- 
racy have yet to be devised, and this appears 
to be true notwithstanding the existence of the 
delicate instruments referred to last week by 
Mr. Dendy Marshall. At present the only 
accepted method consists in passing a distance 
tape, running on a reduced scale at the same rate 
as the train, under a recording pencil actuated by 
a clock, which pencil marks the paper, say, once 
every second. By measuring the interval between 
any two marks the speed can be obtained in a way 
quite obvious. Our correspondent has called 
attention to the way in which retardation or 
acceleration will cause a variation in resistance 
apparently out of proportion to the changes in 
velocity, and he is quite right. The facts are not 
realised. Take acceleration alone. Sixty miles an 
hour means &8ft. per second. Let us assume the 
case of a train of 300 tons behind the tender 
running at this velocity. The resistance on a level 
may be taken at perhaps 15 lb. per ton, or a total 
draw-bar pull of 4500 1b. To increase this velocity 
to 60.67 miles per hour, or 89ft. per second in 
10 seconds, would require an increase in the pull 
of 2280 lb., or about 50 per cent. Great vigilance 
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necessary to record accelerations so small, and lasting 
for so short a period ; yet to overlook them or mis- 
read them may vitiate a whole series of observations. 
Mr. Parr gives the pull required to accelerate a train 
at the rate of .1ft. per second per second as 7.6 tb. 
per ton, or probably about that of the train when 
moving at a steady speed of, say, 40 miles an hour, 
acceleration doubling the resistance for the time 
being. He refers to the pendulum as a measurer of 
speed changes, but that is obviously out of the 
question. It does not appear, however, that any 
insuperable difficulty would lie in the use of a 
horizontal glass tube containing mercury and a 
bubble of air like a spirit level. The liquid would, 
under the influence of inertia, move from one end 
of the tube to the other, and its path would be 
easily recorded on sensitised paper. It ought, 
apparently, without recourse to extreme refine- 
ments, to be quite feasible to measure changes in 
pull with sufficient accuracy from second to second. 
All difficulties are increased, however, by the 
behaviour of the engine, which never exerts a 
uniform pull. We have, in point of fact, a multi- 
tude of variables to deal with and reduce to some 
order. To assert that existing methods of measur- 
ing such quantities as speed in feet per second, 
acceleration, and tractive resistanco, leave nothing 
to be desired may, let us suppose be true, pace Mr. 
Parr. But: that being so, how are we to account 
for the differences in results obtained, not only 
by various investigators, but even over the same 
roads on the same day. How does it happen 
that resistance is held by some persons to vary 
as the speed, and by others as the square of 
the speed? Either the mechanism, or those who 
use it, or both, must be at fault. There is, 
indeed, we venture to say, no other inquiry ever 
carried out with equal care, fullness, and resource 
that has been so absolutely barren of concordant 
results. No sooner has one inquiry concluded than 
another upsets the deductions drawn from it. It is 
but a short time since the railway world has been 
told that it is all wrong in the matter of freight cars, 
and that by doubling or trebling their weight we 
can reduce their resistance per ton by one 
half or more. The explanation offered is 
that the smaller the bearing surface in axle- 
boxes the less the resistance. If this is really 
true then, as we have already pointed out, it 
is only necessary to reduce the width of the soft 
metal slips in English goods wagon-boxes to cut 
down the cost of haulage by at least 30 per cent. 

There is an apparent anomaly about train resist- 
ance which receives little or no attention. The 
faster an engine runs the less the tractive effort it 
can exert, while the resistance goes on increasing. 
Only a very powerful engine can exert a pull of 
two tons behind the tender at 60 miles an hour. Such 
an engine will haul trains of 300 tons. The tractive 
effort is therefore a fraction over 13 lb. per ton; but 
it is difficult to believe that the resistance of a train 
at 60 miles an hour is only 13 lb. or 14 lb. per ton. 
Looked at in this way, we are almost tempted to say 
that there is no relation between speed and power ; 
indeed, conditions are not unknown in which it has 
been all the engine could do to keep out of the way 
of the train. The explanation is that a velocity 
of 60 miles an hour with a 300-ton train is never 
attained and maintained on a level. This, and 
indeed all speeds over about 50 miles an hour, 
even with comparatively light trains, are the result 
of running down hill. 

The difficulties that lie in the way of measuring 
train resistance with minute accuracy are very great, 
so long as we have to measure not only resistance, 
but pull. It is quite true that they are nominally 
alike; but it does not follow that because we can mea- 
sure One we can measure the other directly. The 
only obvious way of measuring train resistance pure 
and simple is to let the train “coast’’ down a care- 
fully measured gradient, and so ascertain the gravita- 
tion effort necessary to maintain a given speed. The 
results will be consistent. The truth is, however, 
that this information is not quite that sort we want 
to tell us the pull exerted by a locomotive and see 
what velocity it will impart to trains of different 
It has been much used 
from the earliest days; but the results are seldom 
concordant with those got in a tractometer car. It 
is far more likely that success will be attained in 
this direction with electrical than with steam trains, 
the tractive effort being much more uniform in the 
former case. 

An unfortunate phase of the discussion is that it 
seems to lead to nothing. The only reward to be 
had is the discovery of some means of reducing 
resistance, some improvement to be effected in 
rolling stock. None seems to be practicable in the 
permanent wayof our great mainlines. But nothing 





is ever heard about such improvements in vehicles. 
It would seem that the limit has been reached. 
Yet in the face of all this comes the announcement 
from the United States that by increasing axle loads 
resistance can, as we have said, be reduced. 
Inquiries into resistance questions do not appear to 
have borne any fruit in this country so far. The 
only exception is the substitution of oil for grease- 
boxes—a thing of long ago—and it is even doubtful 
if that was the result of any particular investigation 
into train resistance. 


The Naval Architects. 


ALL last week was devoted to the jubilee celebra- 
tions of the Institution of Naval Architects. There 
were receptions, a banquet, a concert, luncheons, river 
trips, garden parties, &c., galore, and there was just 
sufficient work to bring together those who were 
seriously minded for a few hours a day to consider 
professional questions. The long programme was 
traversed without a hitch of any kind, and the 
excellence of the arrangements throughout won for 
Mr. Dana and his staff, on whom the bulk of the 
work fell, the heartiest praise in all quarters. It 
was such a jubilee as no other institution has had. 
It was honoured by the presence, on the opening 
duy, of the Duke of Connaught, and, if we may say 
so, still more by the presence of men from all corners 
of the globe who have won illustrious names in 
shipbuilding, in the management of ships in war 
and peace, and in general engineering and science. 
The papers, too, which were presented were 
not of the ordinary nature, but were specially 
devised to suit the occasion. Sir William White 
fittingly opened with an address which gave 
the history of the Institution during the fifty years of 
its life, and he was followed by authors who dealt 
with progress in special directions during the same 
period. Admiral Sir Cyprian Bridge discussed the 
influence of naval architecture upon tactics, and of 
tactics upon naval architecture; Sir Andrew Noble— 
one of the most honoured figures at the Congress- 
outlined the progress of naval artillery since 1860 ; 
whilst Mr. Charles Ellis sketched the rise and im- 
provement of armour in the same period. With 
the changes of design in warships Sir Philip Watts 
dealt in an exhaustive paper which, although it was 
deemed too long to read at the meetings, will 
remain always an invaluable source of information 
on the history of the steam and steel navies of the 
world ; and Sir Henry Oram outlined the changes 
of the last fifty years in British warship machinery. 
With mercantile ships, which have as much 
call upon the attention of the Institution as 
warships, Mr. Thearle dealt, and certain aspects 
of naval architecture in foreign countries were 
described by representatives of those countries. 
Taken as a whole, the papers form a remarkable 
series, dealing very largely with a history pecu- 
liarly fascinating to Englishmen. In one respect 
that history is not being carried on by the Insti- 
tution of Naval Architects. For many years the 
representatives of the Admiralty discussed openly 
at the spring meetings in the Adelphi the design 
and construction, the trials and successes of 
British warships. That is no longer done. Our 
warships are now built in secret; the tongues 
of our naval constructors are tied, and the 
advantages which their predecessors enjoyed by 
free discussion are denied them. What is gained 
by this determined official secrecy we are unable 
to tell. Noone pretends that other nations who 
make it their business to find out remain in the 
dark as to what we are doing, and they can always 
have the latest expression of Admiralty ideas by 
asking for tenders from Admiralty contractors, for 
it is impossible to conceiveof any ship being designed 
which does not borrow something from all those 
that have preceded it. The point was alluded to 
by more than one speaker at the congress, and 
we trust the time may come when the unwisdom 
of such secrecy as is now enforced will be appre- 
ciated, more liberty will be left to Admiralty 
engineers and contractors, and we shall see again 
those pages in the proceedings of the Institution of 
Naval Architects, the most fascinating they held, 
where the history of each step in the progress of 
warship building may be read. 








PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 

UnveEr a similar heading to the above, on the 138th of 
January of the current year, we recorded the progress 
made in the previous six months. Of that made in the 
same class of work in the past half-year we have to report 
as follows :—The full power trial of the battleship Neptune, 
built at Portsmouth, not having been concluded at a first 
attempt—on account of thick weather—was subsequently 
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completed with excellent results, a mean of 27,721 shaft 
horse-power being generated by her propelling machinery, 
giving a speed of 27.78 knots. The vessel afterwards 
carried out her acceptance trials most satisfactorily, and 
is now out of hand. Laid down on the 19th of January, 
1909, she was completed and out of hand on the 19th of 
the same month of the current year, just two years from 
the date of her commencement. 

A beginning was made with the construction of the 
new battleship King George V.—to be built at Portsmouth 
_-on the 16th of last January, and it is hoped she will be 
ready for launching next September. She will be 564ft. 
in length, with a beam of 90ft., have an engine power of 
31,000 horse, which is to give her a speed of 21 knots. A 
large quantity of material is already prepared for her con- 
struction, and she is now making excellent progress. The 
battleship Orion, also built at Portsmouth and launched 
last August, is being well advanced towards readiness for 
trial, all her propelling machinery being fitted in its place 
on board and ready for steam. 

The cruiser Blonde (sister ship to the Blanche), built at 
Pembroke Dockyard, underwent her steam trials in a very 
satisfactory manner early in March, after which she 
returned to the dockyard to be completed ready for com- 
mission. The cruiser Active—of the Blonde type—whose 
launch was fixed for the 27th of February, was not put 
into the water until the 14th of March, at which date all 
the principal fittings of the after part of the vessel were 
completed, with the exception of the propellers, which are 
to be shipped when the vessel is in dock. Her turbine pro- 
pelling machinery is only now being put on board, and 
her trials are not expected to take place until October. 
The cruiser Amphion, a replica of the Active, was laid 
down on the 15th of March, when work was at once pro- 
ceeded with ; very satisfactory progress has been made 
with her, and she is expected to be launched in October. 

The Lion is making rapid progress at Devonport Dock- 
yard, the under-water work is completed and work in 
the engine and boiler-rooms well advanced and ready for 
the powerful turbines with which the vessel is to be 
fitted. The three great funnels and the twin rudders are 
in position, the placing of the latter having been the 
heaviest job of the kindever accomplished at the dock- 
yard, as each rudder weighed many tons. The new 
battleship Centurion, which had her keel plate laid on the 
slip—lately occupied by the Lion—on January 16th, is 
having her construction advanced at a rapid rate, mate- 
rial having been previously collected so that the progress 
of work should not be hindered. The vessel will be 
564ft. long, with a beam of 89ft. and a displacement of 
about 24,000 tons. By May material to about half her 
launching weight had been built into her hull, so that she 
may probably be ready to take the water in September 
next. 

Turning now to the progress made in England during 
the past six months by our private shipbuilders of war- 
ships and makers of their machinery, we note that the 
cruiser Weymouth, built by Sir W. G. Armstrong, Whit- 
worth and Co., at the Elswick shipyard, and launched 
last November, is now ready for her trials. The super- 
Dreadnought Monarch, also for the British Government, 
was launched on the 30th of March, and her propelling 
machinery is now practically allon board. A training 
cruiser for the Chinese Government, which was laid down 
early in the year, is now completely plated, and will be 
launched in September. Work on the Brazilian battle- 
ship Rio de Janeiro has been suspended for some months, 
but substantial progress will be made in the near future. 

During the past half year Hawthorn, Leslie and Co., 
Limited, have submitted for trial three 27-knot destroyers, 
the Nemesis, Nereide, and Nymphe, built at their Hebburn 
shipyard, and all have been accepted by the Admiralty 
—the Nemesis on the 7th of March, the Nereide on the 6th 
of April, and the Nymphe on the 18th of May. With 
reference to the building of these vessels, it is to be noted 
that notwithstanding a 13 weeks’ stoppage of work in the 
shipyard due to labour troubles the contract delivery date 
—April 13th, 1911—for all three ships was only exceeded 
in the case of the Nymphe. The boilers for the cruiser 
Weymouth made at Hawthorn’s have been steamed at 
“moorings,” but the official trials have not yet taken place, 
the main contract for her machinery being with the 
Parsons Marine Steam Turbine Company. The boilers, 
uptakes, and funnels of the battleship Monarch, also made 
at Hawthorn’s Works, were all fitted on board previous to 
the vessel's launch on the 30th of March, this being the 
first occasion on which a battleship has been put afloat 
with all superstructures, such as funnels, «c., already 
erected in place. The turbines for the vessel being also 
on board, it is anticipated that the steam trials will take 
place in October. The boilers of the Active—-sister ship 
to the Blanche—are now fitted on board, and the 
turbines for her are now being forwarded from 
St. Peter's to the ship. The boilers also of the 
27-knot destroyers Jackal and Tigress, building at 
the Hebburn shipyard, are quite finished, and prepara- 
tions for testing the turbines for them are being made in 
the shop. The boilers for the Chinese cruiser building 
at Elswick—a combination of the Yarrow and cylindrical 
types, made at Hawthorns, are quite finished and ready 
to be put on board, while the Parsons turbine machinery 
of 6500 shaft horse-power—constructed at the same works 
—is well advanced in the shops, so that the vessel will in 
all probability be put into the water in a couple of months. 
The machinery and boilers of the new battleship Cen- 
turion—now building at Devonport—are also well forward 
in Hawthorn’s workshops. The boiler installation for the 
new cruiser Amphion—under construction at Pembroke — 
an exact repeat of that being fitted in the Active, has 
been ordered of Hawthorn’s, the contract for the machinery 
of the vessel having been placed with the Parsons Marine 
Steam Turbine Company. 

Very good results having been obtained on the prelimi- 
nary official trials of the battleship Hercules, built and 
engined by Palmer's Shipbuilding and Iron Company, of 
Jarrow, during the full-power trial on the 28th February, 
a speed of 21.5 knots an hour was easily attained, the 





turbine engines making 335 revolutions a minute, giving 
a shaft horse-power of 28,700. The Hercules is Palmer's 
first turbine-driven battleship, and both the Parsons 
turbines and the large tube Yarrow boilers supplying the 
steam were built at Jarrow. The ship after the trials 
returned to the Tyne to complete, and subsequent]y—on 
June 16th—arrived at Sheerness from the builders, ready 
for commissioning. The keel of the battleship Queen 
Mary was laid’ at Jarrow on the 6th of March; she will 
have an overall length of about 725ft., with a beam of 
87ft., and at her designed water draught a displacement 
of about 27,000 tons. Her turbine machinery is to drive 
four shafts, and will give her a speed of not less than 
28 knots. On the full-power trial a shaft horse-power of 
75,000 may be expected. Steam is to be supplied to the 
engines by 42 water-tube boilers, so that the propelling 
machinery as a whole will represent the largest horse- 
power ever put into a steamship, whether naval or 
mercantile. 

Yarrow and Co., Limited, of Scotstoun, have since thé 
beginning of the current year completed and delivered the 
twelve of their type of water-tube boilers fitted with their 
superheaters constructed for the cruiser Yarmouth. The 
two torpedo-boat destroyers Archer and Attack are still 
under construction, and have not yet been launched. 
The torpedo boat for the Danish Government is practi- 
cally finished, and will be running her trials shortly. The 
machinery for the torpedo-boat destroyer which the 
Portuguese Government is building in Lisbon is still in 
hand in the shops. The triple-screw motor boat, 60ft. 
long by 9ft. beam, built for service in Buenos Aires, has 
been launched, and will shortly be tried, and the two 
twin-screw motor boats for the Governor-General of 
Bagdad, together with a shallow-draught launch, 75ft. 
long by 11ft. 6in. beam, for a foreign Power, have been 
completed and delivered. Since the end of last December 
Yarrow and Co. have received an order from the British 
Admiralty for three destroyers. These vessels are 255ft. 
long by 25ft. 7in. beam, and will be propelled by twin 
screws driven by Parsons turbines, steam being supplied 
by three Yarrow water-tube boilers of the latest type. 

J. I. Thornycroft and Co., Limited, of the Woolston 
Works, Southampton, have since the end of last Decem- 
ber completed and delivered the four destroyers Larne, 
Lyra, Martin, and Minstrel, built by them. All these 
vessels have a length of 240ft.,a beam of 25ft. 3in., a 
water draught of 7ft. 9in., and a displacement of 780 tons. 
They are all triple screw boats propelled by turbine 
engines of 13,580 horse-power, which in the case of the 
Larne and Lyra give a speed of 28.72 and 28.88 knots, and 
in that of the Martin and Minstrel 29.32 and 29.62 knots 
respectively. There are now in hand at the Woolston 
shipyard two other vessels of the same type, but only twin 
screws, the Acheron and Ariel, but of slightly increased 
dimensions, each being 251ft. 9in. long and 26ft. 4in. 
beam, with a draught of 9ft. 3in., and 800 tons displace- 
ment; their twin screw turbines are of 15,500 horse- 
power, and will give them a speed of 29 knots. The 
Acheron has just been launched. 

Cammell Laird and Co., of Birkenhead, now that the 
lock-out of the shipyard workers is at an end, report pro- 
gress since in warship work as follows:—The destroyers 
in hand for the British Admiralty are proceeding satis- 
factorily. The turbine propelling machinery for the 
cruiser Blonde has been completed, and the vessel, as 
was stated elsewhere, has undergone her trials. The first 
two of the four torpedo-boat destroyers built for the 
Argentine Government are undergoing trials, and the 
other two are well advanced. Satisfactory progress is 
being made with the hull and machinery of the lately 
ordered battleship Audacious for the British Government, 
also that of the cruiser Melbourne for the same Power. 

The shipyard and engine works of Vickers Limited, at 
Barrow, are still as busy as they well can be. The big 
ship, the Princess Royal battleship, was successfully 
launched on the 29th of April. Being a sister ship to the 
Lion, built at Devonport, she has a length overall of 
700ft., a beam of 88ft. 6in., and a draught of 27Hft., at 
which immersion she will displace 26,000 tons. She is 
fitted with turbines of Parsons type, of 70,000 horse- 
power, which are expected to give her a speed of fully 28 
knots. In the hope of being able to deliver the vessel 
next May, a strenuous effort is being made by her builders, 
who have quite an army of workers engaged in her con- 
struction. The protected cruiser Dartmouth, built by the 
same firm, and launched on the 14th of February, is 430ft. 
between perpendiculars, 49ft. beam, and 55,000 tons dis- 
placement, at a draught of 164ft. Her Parsons turbines 
are to drive four shafts, the expected speed of the vessel 
being at least 25 knots. The ship has a continuous 
double bottom, sub-divided for the storage of oil fuel, and 
her protective deck, which extends the full length of 
the vessel, covers completely her machinery, boilers, 
magazines, and all vital parts. The Naval Airship— 
which has been very much discussed of late—was 
successfully launched at Barrow on the 22nd of May. 
She is 512ft. in length overall, with an extreme beam— 
over her flat sides—of 48ft. The lifting power is fully 
21 tons, and she is propelled by two eight-cylinder motor 
engines, which, when the airship is under way, make 
500 revolutions a minute. She has been designed to 
float on water or to fly in the air, and thus differs from 
any airship previously built as this one has been, for 
Army or Navy purposes. 

The progress in warship work effected since the end of 
last December at the shipyard of the Thames Ironworks 
Company at Canning Town, and its engine factory at 
Greenwich, is as follows :—The 27-knot destroyer Nautilus, 
built and engined by the firm, has passed through her official 
trials and attained a speed of 27 knots on “ the mile” run 
at Skelmorlie. The progress made on the Thunderer 
battleship since her launch on the 1st of February has 
been very rapid, all the main machinery and boilers 
having been put in place since the vessel was berthed at 
Dagenham. The engine works of the company at 
Greenwich are now busily engaged on the propelling 
machinery of the “ second-class cruiser’’ Chatham, now 





building at Chatham Dockyard. This vessel is. 453ft. 
long over all, has a beam of 49ft., a draught of 16ft., and 
a displacement of 4820 tons. Her propelling machinery 
consists of Parsons turbines driving four shafts, one 

-pressure ahead and one astern on the wing shafts, 
and one low- ahead and one astern on each centre 
shaft. Twelve water-tube boilers of Yarrow type, in 
three stokeholds, supply steam; the i develops 
25,000 shaft horse-power, and gives a speed of about 27 
knots. There is also under construction at the 
company’s shipyard at Canning Town a steam launch 
for the colonial vessel Australia, the propelling engines 
of which are on the Werry principle, the invention 
of an Australian resident. They are of the hori- 
zontal compound twin-screw type, and consist of one 
high and one low-pressure cylinder, each fitted with two 
pistons, with steam inlet at the centre and at each end of the 
cylinders. The centre inlet is common to both pistons, 
and drives them in opposite directions, the return stroke 
being effected by admission of steam to both end ports 
simultaneously. Alternative admission and exhaustion is 
effected in the usual way by means of slide valves. Each 
piston in one cylinder drives, by means of the usual 
connecting-rod, a crank shaft on the opposite side of the 
vessel, whose revolutions are kept in unison by means of 
a cross-coupling shaft and geared wheels. 

The Parsons Marine Steam Turbine Company, of 
Wallsend-on-Tyne, has in hand the machinery for two 
special class destroyers, the Badger and Beaver ; also that 
for the battleship King George V., under construction at 
Portsmouth, and for the cruiser Amphion, building at 
Pembroke, but the particulars of this machinery are not 
at present available. 








NEW FRENCH HIGH-COMPRESSION MOTOR. 


Wuat a lot of things have to be taken into considera- 
tion in designing a motor and how often the designer has 
to sacrifice his pet theories sometimes to the demands, 
sometimes to the means of the purchaser! Again, whata 
lot of ways there are of arriving at the same, or approxi- 
mately the same, result! Therefore, how careful the 
critic must be to make himself acquainted with the limi- 
tations imposed upon the designer lest he should do him 
an injustice in making criticisms without giving due 
prominence to these limitations. For this reason we 
always make a point of endeavouring to obtain from the 
designer the reasons which have led him to adopt his 
particular arrangement, and we then feel at liberty to 
criticise freely in the light of the limitations imposed 
upon him. For instance, the motor with which we are 
about to deal is one of which we may say of certain 
features that they are altogether and without qualifica- 
tion excellent, while of the design, as a whole, it may be 
said that it is also excellent when considered in relation to 
the conditions imposed upon the designer. This, too, in 
spite of the fact that owing to force of circumstances, and 
not to choice, it does not embody the very feature upon 
which we laid such great stress in the leading article on 
the Diesel engine in ourissue of April 14th—the fitting of 
short pistons and of piston-rods with separate guides. 
The builders, the Société des Moteurs Sabathé have, how- 
ever, fully recognised and taken measures to overcome 
most of the difficulties attendant on the use of the trunk 
type of piston, thereby tacitly admitting to a large 
extent the force of our argument, though judging from 
the resulting arrangement we cannot admit that “ cir- 
cumvention is better than cure.” 

Although the theory of the Diesel engine is in the main 
that the combustion of the fuel takes place more or less 








Fig. i—-CARD FROM SABATHE MOTOR 


slowly so as to give a constant pressure with the increas- 
ing volume with the travel of the piston, we believe that 
as a matter of fact it is a very common practice in Diesel 
engines to give a certain amount of “lead” to the fuel 
admission valve, which causes a considerable initial rise 
in pressure beyond that due to the compression, and with 
practically constant volume while the crank is turning 
the top centre, and that the combustion then continues 
at that higher but now constant pressure with the in- 
creasing volume ; this, however, without exact knowledge 
of compression pressures could hardly be ascertained from 
a study of a diagram taken in the ordinary way. The 
builders of the Sabathé motor, however, claim that this 
is a very important feature of all their engines, and lay 
great stress upon it as a factor in the economy which 
they claim for the engines constructed by them, and 
they furthermore so couple up the indicator drum that 
the end the stroke of the main piston appears in the 
centre of the card instead of at the end, with a view to 
showing this feature more clearly, as in Fig. 1. This 
particular card was taken from a two-cylinder 40 horse- 
power engine, running at 375 revolutions per minute, and 
it will be seen that the rise of pressure mentioned amounts 
in this case to some 10 per cent., though in other cases as 
much as 25 per cent. is shown. We were informed that 
the consumption of residual oil (Mazout) in an engine of 
500 horse-power under these conditions may be as low as 
about 185 grammes, or about 0.4 lb. per horse-power per 
hour, whereas we find that 0.45 is a usual figure in 
practice. 

The makers have built four-cycle engines on this 
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system up to 700 horse-power in four cylinders, and they 
were good enough to favour us with a definite statement 
of opinion on the vexed question of the relative advan- 
tages of the two and the four-cycle engine. As it is the 
first really definite and logical attempt to define the scope 
of utility of the two forms which we have heard made by 
those who have had actual experience in building and 
running these larger engines, we think it is worth repeat- 
ing. The builders state that in future up to 500 horse- 
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we illustrate was got out by men who have seen 
a considerable amount of service in the French 
Navy, so that the requirements dictated by actual 
sea-going experience have all along been fully realised, 
and it will be seen that they have received the utmost 
consideration that the limitations imposed would permit. 
The engines are intended for boats in which height 
overall is a factor which is of prime importance, and 
this it was that stood in the way of the adoption of the 
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Fig. 2—CONNECTING ROD 


power they will build engines on the four-cycle principle, 
on account of the greater economy which is to be 
obtained, while above that power their engines will be 
of the two-cycle type, in order to obtain the maximum 
power from a given size of cylinder, and so keep the cylinder 
diameter as small as possible. This view is interesting 
also as indicating the points which the experience of the 
builders shows to be of greatest importance, taking every- 
thing into consideration. 
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Fig. 3—SABATHE MOTOR 


In other respects the general lines follow ordi- 
nary Diesel engine practice as far as the nature and 
functions of the parts are concerned,.though there are 
points of great interest to be noted in connection with 
details of construction. What, to our mind, renders 
many of these points particularly interesting is the 
fact. that the design of the six-cylinder engine which 





much-to-be-desired short piston, with a piston-rod and | 


separate guides, though the designer is quite with us in 
thinking that it is best, even though it is heavier, and more 
expensive to construct. It may not be out of place here 
to recall what Mr. Milton said on this point in his paper 


on the Diesel engine before the Institution of Naval | 


Architects :—‘‘In a Diesel single-acting engine the 
impulse on the down stroke and the compression on the 


up stroke require the guides to be on opposite sides; | 


hence if there is the least slack due to wear in the guides, 
there is a knock both at top and bottom of the stroke. 


This, for an engine to run continuously, necessitates | 


adjustable guides. The net result is that the gudgeon- 


| pin should be outside the piston, and should have sepa- | 


rately adjustable guides, as in an ordinary steam engine. 
In other words, a piston should be used as a piston only, 
and should not fulfil the dual functions of piston and 
guide. In land engines it is a satisfactory arrangement 


provide means for taking up the wear in the piston, and 
this is the method adopted in this case, by covering the 
whole of the lower part of the piston below the rings 
with white metal, which can be renewed when worn, 
This forms an admirable compromise, though, of course, 
it does not give the possibility of minute and simple 
adjustment by means of a thin liner which is offered by 
the flat slipper. 
With regard to the yielding of the thrust and its effect 
on the guides, although it is not a point to which we 
attach great importance, as the amount of wear must Ic 
very small, and can in any case be dealt with by a small 
clearance between the brasses and the crank webs, 
| this nevertheless also appears to have been to sone 
| extent, though unintentionally, provided forin an ingenious 
/manner. In order to compensate for any possible want of 
| alinement between the two centres of the connecting-rod, 
the cross section of the rod is reduced in a fore and aft 
direction just below the gudgeon-pin boss, as shown in 
the drawing, Fig. 2, in order to give a certain amount 








Fig. S—CYLINDER COVER 


of flexibility in that direction; though, if we may be 
allowed to say so, we should hardly have thought that, 
| judging from the quality of the work which the firm is 
| turning out, such a provision was necessary. However, 
| there it is, and it would also probably give sufficient 
flexibility to allow for a little yielding of the thrust. 

This would, however, of course, only be a temporary 
| expedient to allow the engine to continue running without 
| serious consequences, even though out of alinement from 
| this cause for long enough to enable the boat to reach a 
port where the necessary adjustments could be made, as 
it could hardly be considered sound practice knowingly to 
allow a want of alinement to continue indefinitely to be 
compensated for by adding to the considerable stresses 
already existing in the connecting-rod. Further justifica- 
tion could also be found for the suggestion in the fact that 
| the boat for which the engine is designed will not be 
| expected to make voyages of such length that serious 
trouble would be likely to develop, though for ocean-going 
| ships the case might be different, as would certainly also 
| be the design. 

The sea-going engineer’s desire for easy access to his 
pistons has been recognised to the fullest extent by 
making one side of the upper part of the crank case in 
| three removable sections, which, when bolted together, 
|form the supports for the cylinder; the removal of 

one of these, which is shown in section in Fig. 5, 
with a large wrought iron door on the opposite side, 
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Fig. 4—METHOD OF WITHDRAWING PISTON 


| to have the guides bored out to cylindrical surfaces, which 


can be made axially true with the cylinders. This would 
not be satisfactory for long in a marine engine, as, owing 
to the wear and possibly to the yielding of the thrust, the 
crank shaft gradually works forward. If the guide sur- 
faces are plane, a little wear of this kind does not give 
trouble.” 

If the trunk type of piston is a necessity, as in this case, 
there are two courses which may be adopted with a 
view to meeting Mr. Milton’s first objection, though 
neither is really quite so satisfactory as the adjustable 
flat guide; one method—which will only minimise the 
objection and not overcome it—is to make the pistons 
very long, so as to provide a large wearing surface and 
delay the trouble as long as possible; this, however, 
introduces difficulties of its own by increasing the weight 
of the reciprocating parts. The second method is to 


| allows of two pistons and connecting-rods being taken 
| out thereby, and we were informed that a door could be 
| taken off, and two pistons and’ rods removed and 
replaced, and all connected up again in about six hours. 
| From an examination only of the sections of the casing, 
| but without seeing the actual operation, it looks as if the 
replacing of a section would be a somewhat tricky opera- 
tion, as it has to make joint on all four sides; but we 
were informed that this is not so, and that the operation 
|is, as a matter of fact, quite simple. We should 
think, however, that the cylinder supports might with 
advantage be made separate from the oil retaining 
doors, without sacrificing any of the accessibility, 
as, in fact, was done in the case of the Vulcanus, 
while as. sat present the crank shaft could still 
be taken out by the removal of the supports. Owing 
to the shape of the hull of the boat, the bottom of the 
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crank case cannot be made deep enough to allow the foot 
of the connecting-rod to dip low enough to take out the 
rod and piston together, so that arrangements have to be 
made to take out the gudgeon-pin and take off the piston 
before the rod too can be withdrawn, the consecutive steps 
in the operation being indicated in Fig. 4. We were much 
interested to receive confirmation of our views that there 
is not the least difficulty in replacing pistons of even this 
size and weight from below, so that the absence of the 
necessary head room to allow them to be drawn out up- 
wards proves to be a blessing in disguise, as no joints 
whatever beyond that of the one section of the casing and 
the door have to be broken. 

The details of construction of the piston and con- 
necting-rod, too, are interesting; as the cylinder liner is 
of steel, the piston, which is not specially cooled in any 
way, is fitted, as already mentioned, with four broad 
white metal rings, which occupy practically the whole 
length not already taken up by the ordinary rings, so that 
there is no fear of trouble arising owing to unsuitable 





Fig. 6—-VALVE CAGE AND TAPPET LEVER 


rubbing surfaces. Then, too, the gudgeon-pin is clamped 
and keyed into the connecting-rod, and split adjustable 
brasses are fitted in the bosses in the piston, the ends of 
the pin being closed by plugs screwed into the piston. 
The top of the piston is concave, and it has been found 
that this leads to economy, and permits of slower running, 
on the theory that this hollow provides a deeper and more 
compact body of compressed air to receive the centrally 
injected charge of fuel. The connecting-rods, Fig. 2, are 
formed with the usual steam engine palm and adjustable 
brasses, and are of circular section, except where flattened 
to allow of flexibility. as above mentioned. 

The cylinder covers, as will be seen from the drawing, 
Fig. 5, are almost plate-like castings, the valves and their 
seats being contained in separate cages bolted thereto ; 
this makes access to the valves a very easy matter, only 
one pin joint and one flange joint having to be removed 
for the purpose, as shown in Fig. 6. All the exhaust 
branches and pipes are water-jacketed, so that a 
very cool engine room results. The six cylinders are 
cast in pairs, and drive a solid six-throw shaft fitted 
with balance weights. The three-stage air-compressor to 
provide the air at 800 lb. pressure for starting up and fuel 
injection, together with the water-circulating pumps and 
the pump for forced lubrication, are all driven off the for- 
ward end of the shaft, while the steel fiy-wheel is on the 
after end, an arrangement which makes a very neat and 
symmetrical looking engine—see page 51. The fuel pumps, 





Figs. 7 and 8—OIL PUMP AND GEAR 


Fig. 8, one for each cylinder, are beautifully accessible, 
and are driven by excentrics from a shaft running right 
along the front of the engine about on the level of the 
bottom of the cylinder bore, a link motion gear shown in 
Fig.7, which alters the position of the fulcrum of the driving 
arms, being provided for varying the stroke or cutting the 
feed right off. 

The fuel injection valve and method of injection 
required to obtain the results quoted are worthy of some- 
what more detailed description than we have hitherto 
devoted to any of the parts. Referring to Fig. 9, it will be 
seen that there are two fuel valves, the needle valve A and 
a further valve F sliding on A, both kept on their seats by 
springs, the needle valve A being lifted by the cam K and 
rocking lever L, the valve F being lifted by the collar H 
on the needle valve spindle when the lift of the latter is 
sufficient todoso. At slow speeds, that is when the stroke 
of the fuel pump is short, only sufficient fuel enters the 
pipe B to fill the chamber C underneath the valve F, and 
this is blown into the cylinder when the needle valve 
lifts, by compressed air entering at D and passing 
down a groove in the spindle of A. At full stroke 
of the pump (and of the valve A) the fuel fills the 
chamber C and overflows into the chamber E; the needle 
valve A rises just before the piston reaches the top of its 





stroke and admits the fuel contained in the chamber C, 
which burns at constant volume, and so gives the rise in 
pressure previously mentioned ; as the valve continues to 
rise, and so lifts the second valve F, this is immediately 
followed by the fuel contained in the chamber E, which 
gives combustion at constant pressure. 

The usual overhead cam shaft is driven by enclosed 
skew gearing through a vertical shaft, a very neat looking 
and good running arrangement. Starting is as usual 
effected by compressed air admitted through special 
valves, which can be put in and out of action by the 
movement of a lever, but sliding cams on a single cam 
shaft are used for reversing, and it will be interesting to 
take our stand in imagination on the foot plates and 
watch the operation of getting under way, which is carried 
out from the after end of the engines—a position neces- 
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Fig. 9—SECTION THROUGH FUEL VALVE 


sitated by the space available in the engine-room of the 
boat for which the engine is designed. Here the engineer 
is perched well up above the floor level, as all levers are 
directly on the ends of the shafts which they control. 
His first action is to push down the fuel pump handle far 
enough to put three only of the fuel pumps into operation ; 
the rollers of the various valve lifting rockers have then to 
be lifted clear of the cams, which requires 1} turns of a 
hand wheel ; movement of another lever shifts the cams 
along a square on the shaft to ahead or astern position, 
when the rollers are lowered into contact with them by 
another 1} turns of the hand wheel. All is now ready 
and the air valve is opened, admitting compressed air 
only to the three cylinders of which the fuel pumps are 
not yet in action, and the engine starts on air on those 
three cylinders, and as soon as the other three start 
firing on the fuel the air is shut off. A further 
movement of the fuel pump handle puts the remain- 
ing three fuel pumps into operation, and all six cylinders 
take up the load on the fuel, the regulation of the 
speed of the engine being then controlled by another 
lever which varies the stroke of the pump and forms the 
main throttle valve. The motions required for reversing 
need not be followed, but the air valve, fuel pump, cam 
shifting, and roller lifting levers will need the correct 
sequence of movements. We have thus a very good 
opportunity of comparing the two systems of reversing 
—sliding cams and the double cam shaft of the Vulcanus. 
Taking the comparable parts of the two from the con- 
structional standpoint, there are in the latter the two cam 
shafts with their cams, two gear wheels and the rocking 
Y brackets and balance weights, the weigh shaft and 
bearings to carry the two shafts, and the shaft to throw 
the fuel or air-admission rockers respectively out of gear. 
In the former there is the one cam shaft with ordinary 
bearings, but with squared slides in way of each cylinder ; 
six separate cam blocks, each with two sets of cams and 
with square centres ; pivoted roller tappets, in addition 
to the rockers, for each cam, together with a separate 
shaft with elbow joints to lift each tappet clear of the 
cams, a shaft to throw the fuel pumps out of gear, and a 
shaft and screw to slide the cams along the cam shaft. 
It certainly looks to us as if, though the two cam 
shafts probably involve more material, and therefore 
weight, the sliding cams involve more labour both in 
machining and fitting up, and therefore more cost, and, 
at the same time, do not give the same appearance of 
simplicity. When it comes to a comparison of the 
handling of an engine under the two systems, there are 
with the two cam shafts five movements to be made with 
three levers and a hand wheel, while with the sliding 
cams there are seven movements to be made with three 
levers and a hand wheel, and though we have not actually 
taken times, our impression is that the two cam shafts 
would be the quicker, while the movements are simpler 
to make and more of the kind to which the steam engi- 
neer is accustomed. We would, however, in making this 
comparison remind our readers that the builders of the 
Sabathé motorare very strictly limited in head room, so that 
we make it not with a view to decry this design, but simply 
to point out the direction in which advantages are to be 
gained by the designer who is unfettered by conditions of 
space, while, further, we understand that the builders 
propose in future to combine the cam shifting and roller 
lifting levers into one, which will simplify both the parts 
and the movements. Although there appear to be a 
number of working parts, they are all well made engineer- 
ing looking jobs and there is nothing motor car like or 
finicky looking about them. Starting and reversing were 


effected on the occasion of our visit readily and with 
certainty, and the engines ran well and smoothly under 
electrical load at 280 revolutions per minute, though 
there appeared to be rather more noise from the cains 
than might be expected now-a-days. 

The engines, which have cylinders 13}in. diameter and 
13fin. stroke, give 500 horse-power at 400 revolutions per 
minute, and will run down as low as 100 revolutions per 
minute, and form a very interesting example of an interna! 
combustion engine designed to meet sea-going conditions 
of a certain type. 

Finally, a word must be said as to the builders. The 
Société des Moteurs Sabathé is a branch of the old 
established firm of Leflaive and Co., of the Ateliers 
de la Chaléassiére, Saint Etienne, Loire, builders of big 
steam and gas engines, mine winding machinery, cranes, 
bridges, &c. The motor department is established in a 
new range of shops beautifully light and clean, and fitted 
with the most modern electrically-driven tools specially 
laid down for the high class of work demanded by engines 
of the Diesel type. The comfort of the workmen is a 
point that has evidently received special attention, really 
wonderful locker and washing ac¢éommodation being 
provided in all the shops, while we were interested to 
notice that the walls of the dressing-rooms were covered 
with such suggestive maxims as “ Bonne Volonté Surmonte 
tout,” &e. Really solid and permanent test benches with 
well-fitted and permanent exhaust piping were a prominent 
feature, so that the atmosphere in the shops was sweet and 
clean in spite of a number of big engines being tested. 
Altogether the visit to the works proved one of great 
interest and pleasure. 








TRIALS OF ROAD MATERIALS. 


PARTICULARS of the important trials of road materials by 
the Kent County Council under arrangement with the Road 
Board have now been issued in pamphlet form. 

The object which the Road Board have in view in arranging 
for these trials is to secure a service test, under uniform con- 
ditions, of a number of trial lengths of roadway laid down 
under the general direction and supervision of the Advisory 
Engineering Committee of the Board, so that a record of 
comparative results can be obtained in a better and more 
reliable manner than is generally obtainable in the case of 
road surfaces laid down in the ordinary course of road main- 
tenance in different parts of the country. 

The various lengths will be carefully watched, and mea- 
surements frequently taken. Complete records will be kept 
not only as regards weather conditions, temperature, «c., 
but also concerning every detail of construction. The know- 
ledge and experience gained will be embodied in a report by 
the Advisory Engineering Committee, which will be published 
in the expectation that the results so ascertained and col- 
lated will be generally useful to road engineers. Altogether 
twenty-three materials are undergoing trial, and these mate- 
rials are fully described in the pamphlet. They are :— Ordi- 
nary water-bound macadam : ordinary water-bound macadam 
surface tarred by painting; single pitch grouted macadam 
(Road Board Specification No. 3); double pitch grouted 
macadam (Road Board Specification No. 4); Durax 
armoured paving; macadam treated with Plascom ; Cor- 
mastik; tar macadam, Chittenden and Simmons; tar slag 
macadam, Constable, Hart and Co., Limited ; ‘‘ Tarmac” ; 
Roadoleum asphalt; ‘‘ Rocmac’’; tar macadam, Taroads 
Syndicate; tar macadam, Bristowe and Co.; tar grouting, 
Bristowe and Co.; Roadamant; Lithomac asphalt; Pitch- 
mac; natural asphalt matrix; asphalt macadam, Val de 
Travers Asphalt Company, Limited; Trinidad asphalt 
macadam 3in. coating, Trinidad Lake Asphalt Company : 
and Trinidad apshalt macadam, lin. wearing surface on 
3in. apshaltic concrete. 

The road selected for the purpose of experiment is the 
main London-Maidstone road between New Eltham and 
Sidcup, and can be easily reached by motor omnibus or by 
train from Charing Cross or Cannon-street to New Eltham 
or Sidcup. The work has already been commenced, one or 
two of the lengths have been laid, and others are in progress. 

Included in the pamphlet—which is published by Messrs. 
Waterlow and Sons, Limited, London-wall—are statistics 
of the traffic using the road, a table of costs of putting down 
and maintaining the materials referred to above, a plan 
showing the sections of the road, &c. 








Coat Rattway at Savona —The British Consul at Savona 
reports that a company has been formed, with a capital of about 
£160,000, for the construction of a funicular railway for the 
transport of coal from the port of Savona toS. Giuseppe. The 
plant will consist of two parallel aérial lines, which, sing over 
the Apennines, will put Savona in direct communication with 
S. Giuseppe, where a Lage depét will be erected. 


CoNnGcREss OF APPLIED CHEMISTRY.—The eighth International 
Congress of Applied Chemistry will be held in Washington and 
New York, from September 4th to September 13th, 1912, under the 
patronage of the President of the United States. The Hon. 
President of the Congress is Prof. Edward W. Morley, the 
President is Mr. Wm. H. Nichols, LL.D., and the Secretary, Dr. 
Bernhard C. Hesse, 25, Broad-street, New York City. The 
Congress is divided into 24 sections and sub-sections. Papers 
will be accepted for reading and discussion in all the sections, 
preference being given to those specially adapted for international 
discussion. They must be sent in not later than July Ist, 1912. 
A preliminary pamphlet has been issued and may be obtained 
from the Hon. Secretary of the British Organising Committee, 
Charles G. Cresswell, Society of Chemical Industry, Palace- 
chambers, Westminster, S.W. 


CONGRESS FOR TESTING MATERIALS.—The sixth Congress of the 
International Association will be held at New York and Washing- 
ton in the beginning of September, 1912, under the auspices of the 
American Society for Testing Materials. Prof. H. M. Howe, 
President of the Association, will act as President of the Congress, 
and Prof. E. Marburg, of Philadelphia, as Secretary. The 
Congresswill be divided into three sections (a) metals, () concrete, 
cement stone, (c) miscellaneous. Th2 manuscripts of papers to 
be presented at the Congress must be sent in to the Head Office 
of the Association, Nordbahnstrasse 50, Vienna II., not later than 
January 1st, 1912. Members desirous of taking part in the 
Congress are requested to notify their intention as soon as 
possible to the representative of the Association for Great Britain, 
G. ©. Lloyd, Secretary of the Iron and Steel Institute, 28 | 
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OIL-FIRED STEEL CONVERTER. 





THE uses to which oil is being applied as fuel are steadily | 
increasing, and one of the latest adaptations of the liquid | 
fuel in commerce is to be seen in the Stock steel converter. 
Although this appliance is of comparatively recent origin, it 





trunnions working in roller bearings, and is also carried on a 


| table on which it can revolve in the horizontal plane. 
| Fig. 1 shows in elevation and plan the general arrange- 


ment of a typical installation, while the engravings on 
page 46 show the various positions of the vessel while being 
charged, while blowing, &c. The charging is effected by 
an ordinary peel, and it is claimed that by this means three 
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steam circulates to reduce the viscosity of the fuel. It is also 
provided with a small independently driven compressor which 
will maintain a constant pressure of from 30 1b. to 40 1b. per 
square inch, and force the necessary quantity of oil through 
@ flexible pipe to the oil tubes, which are inserted into the 
tuyere-box. These tubes are of steel, with an internal 
diameter of jygin. They are secured to a suitable carrying 
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Fig. 1—-ELEVATION AND PLAN OF A TYPICAL CONVERTER INSTALLATION 


is by no means in the experimental stage, for one of these | 
converters with a capacity of 3 tons has been in regular | 
service for upwards of twenty months at the works of the | 
Darlington Forge Company, Limited, Darlington, where it 
has given most favourable results. It has, we understand, 
more recently been adopted by other well-known steel makers. | 





Fig. 2—SECTIONS OF STOP VALVE 


This type of converter has been specially designed for the 
production of all kinds of steel, from soft steel castings to 
steels of the highest grades. As will be seen from the illus- 
trations given on page 46, the vessel is made of oval section 
to enable the largest surface of the metal under treatment 
that is practically feasible to be exposed to the action of 








TABLE I —Tiro Test Pieces Cut 
Original. Fractured. 
é | aoe 
AZ | 248 
s | Description. : 
2 | Size. | Area.| Size. Area. 
& 1 } 
1 | 10in, Int. stop valve .. .795 | .496 ~ - 
2 | 565 | 250 | .385  .116 
ANALYSIS.—Carbon = .22 per cent. Manganese = .508 per cent. Silicon 


TABLE Il.—Resu/t of Seven Cast Steel Tensile and Bending Tests. 
? g 
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tons of pig iron and scrap can easily be charged by three men | 


in about ten minutes. When charged the vessel is moved 
horizontally through an angle of 90 deg. for melting, in 
which case the nose of the vessel is pointing towards an air 
heater. This heater comprises a nest of U-shaped cast iron 
pipes provided with vertical inner ribs contained in a masonry 
structure lined with fire-bricks. Into these pipes cold air is 
delivered from a blower of the high-pressure Roots type, and 


device which can be readily clamped on to the tuyere-box 
and removed again when the melting operation is completed. 
When the blowing operation is being performed, as in steel 
making, the oil supply is cut off, and the vessel is tipped up- 
wards, the fumes being carried away by means of a hood and 
chimney fixed directly above the air heater. The blowing 
process lasts about twenty minutes, and the converter is 
then turned down to the charging position, and the neces- 





Fig. 3—TEST SPECIMENS 


after passing through the pipes is discharged at a temperature 
of about 800 deg. Fah., and a pressure of about $1b. per 
square inch, through a central pipe into the converter, where 
it is caused to mix intimately with the jets of oil, and pro- 
duce a highly efficient system of combustion. For blowing 
the blast is supplied by the same blower that supplies the air 
for melting, but in this case the air pressure may vary 
between 24 lb. and 3$1b. per square inch. 


out of 10in. Int. Stop Valve. 








Ultimate stress. | Contraction. Extensio>. 

Per | P Appearance of 

sq. in. of | Per is... er fracture. 

Total. | original Ares. cent. Inch. cent. 

are, 
13.8 27.8 - _ 3 | S13} 

2 37.0) 
7.1 28.4 - 53.6 2 36 





= 130 per cent. Sulphur = .014 percent. Phosphorus = .041 per cent. 


Five Tensile and Six Bending Tests Shown in the Engraving. 


| 





1 | 12 roof bars .. 793 50 540 .229 13.7 27.4 | _- 54.3 3 | 30.0 180deg N.B., 1 sq. in. 
2 | 4radial wheels .. 798 | .50 .560 246 14.0 2.0 | — 50°8 3 34.0 - Pr es 
1 forward bearing keep .. 798 | .50 550 . 237 14,4 28.8 - 52.3 3 33.0 ” ” ” 
4/1 * rs PSU eT ae ee) a .580 264 14.8 29.6 _ 47.2 3 82.0 > »» lin. dia. 
5 | 1aft ve 798 | 60 | .650 | .287 | 15.0 | 30.0 oat 72.3 | 3 | 82.0 - cs - 
| 
6 | 4 side frames .798 | 50 -F60 246 14.5 29.0 _ 50.8 | 3 28.0 ” ” ” 
7 | 10 platform supports 793 | .50 | .555 242 | 14.7 29.4 — 51.6 | 3 | 30.6 é e 
ANALYSIS :— No. 1. No. 2. No. 3. No. 4. No. 5. No. 6. No. 7. 
Per cent. Per cent. Per cent. Per cent. Per cent. Per c nt. Per cent. 
Cen ae oe) Sc ee Oe .22 .20 .23 .23 22 .22 
Manganese 607 .540 .600 567 .540 607 .540 
Silicon .273 .178 237 285 .273 .273 296 
POE as eee. ae ake ae .019 .013 016 010 012 .018 
Phosphorus .. = .020 .024 018 029 .020 020 025 


the oil burners, and the tuyere box is designed accordingly. 
The vessel is Jined with silica firebrick of 13in. maximum 
thickness around the tuyeres, and may be used, not only for 
the conversion or blowing of iron, but also for melting the 
actual charge of iron and scrap by means of oil fuel, 
thereby doing away with a cupola. It is mounted on 


The oil used for fuel may be of any crude variety ; that in 
use at Darlington when we recently saw the converter at 
work costing about 24d. per gallon. It is stored in a vessel 
from which it is forced by any suitable means into a smaller 
tank contvining enough for, say, five or six meltings. The 
latter tank is fitted with a coil through which hot air or 





sary ingredients, such as ferro-silicon or ferro-manganese, 
introduced. The vessel is then turned round into the teeming 
position and the contents are discharged. 

The duration of the process from charging to teeming is 
from one and a-half to two hours. At Darlington the three- 
ton converter is provided with electric motors for tipping 
and turning, but for smaller sizes of converters these opera- 
tions may be performed by hand. 

The chief advantages claimed for this system are :—No 
cupola plant is required for melting ; as liquid fuel is used 
after once the converter has been started, the steel is free 
from impurities such as sulphur ; cupola losses and costs of 
melting are saved; the high temperature of the melted 
charge enables the use of pig iron low in silicon or the use 
of higher percentages of scrap; the metal being in an 
extremely fluid state, the most intricate castings free from 
blow-holes can be produced ; the amount of space occupied 
is small ; and the power required is comparatively small. 

Fig. 2 represents a 10in. stop valve made of steel produced 
in the Stock converter. This valve before being cut in two 
was submitted to a hydraulic test of 500 1b. per square inch. 
The freedom from blow-holes and other flaws is clearly 
noticeable. Particulars are given in Table I. Fig. 3 is 
an engraving reproduced from a photograph of a batch of 
test specimens made by this process, particulars of which 
are given in the Table II. 








LAUNCHES AND TRIAL TRIPS. 





Bucket DREDGER No. 5; built by Fleming and Ferguson, 
Limited, Paisley ; to the order of the Port of London Authority, for 
improvements in the Thames ; launch, June 29th. 

ZEALANDIC, twin-screw steamer ; built by Harland and Wolff, 
Limited ; to the order of the White Star Line ; dimensions, 477ft. 
“ong by 62ft. 9in. beam ; to carry 8000 tons; engines, two sets 
yuadruple-expansion on balanced principle; launch, June 29tb. 

HENRIK, steel screw steamer ; built by Sir Raylton Dixon and 
Co., Limited ; to the order of Brunsgaard, Kiosterund and Co., of 
Drammen, Norway ; dimensions, 372ft. by 52ft. 6in. by 26ft. 5in. 
in depth ; to carry 7400 tons; engines, triple-expansion, 25in., 
4lin. and 68in. by 48in. stroke, pressure 180 lb. per square inch ; 
constructed by North-Eastern Marine Engineering Company, 
Limited ; trials carried out successfully ; trial trip, July 5th. 








EXHIBITION AT TOKI0.—It is announced that a competition has 
been organised for the general plan of an international exhibition 
to be held in Tokio in 1917. Proposals for the competition, which 
is open to foreigners, will he received up to September 30th next 
at the office of the Grand Japanese Exhibition. 
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Str Wixt1am Waite presided over the meeting held in 
the Hall of the Institution of Mechanical Engineers on 
July 5th. The first paper taken was by Professor Rateau, 
“The Rational Application of the Turbine to the Propul- 
sion of Warships,” the second paper by the Hon. Sir 
Charles Parsons, “ The Marine Steam Turbine from 1894 
to 1910,” and the third by Engineer Vice-Admiral Sir H. 
J. Oram, “ Fifty Years’ Changes in British Warship Ma- 
chinery.” These papers were the subject of a joint dis- 
cussion. We give abstracts of the first and last, but Sir 
Charles Parson’s does not lend itself to abbreviation. 


THE RATIONAL APPLICATION OF THE TURBINE TO THE PROPULSION 
OF WARSHIPS, 


By Professor RATEAU. 


During the last ten years we have assisted at a considerable 
development of turbine engines in all navies. The success of 
these engines had been assured because they are the only ones 
which enable us to solve the problem of speed, since the demand 
for high speed in every class of vessel increases daily. They have, 
however, other qualities which add considerably to the value of 
ships fitted with these engines. These qualities are principally 
endurance, the elimination of hull vibrations, economy of fuel at 
high speeds, and the fact that the engines are always ready 
and requ're no overhauling, but they have the grave fault of 
showing a low efficiency at ordinary speeds, which reduces by one- 
half one of the principal factors of the naval value of ships, viz , 
the radius of action. 

Makers of turbines are, therefore, endeavouring to make these 
engines more economical at low speeds by the use of reducing 
gears, but in the present paper it is proposed to leave out of 
consideration these methods of transmission and to keep to the 
study of what may be done with ;steam engines only—turbines 
and pisten engines, 

In the author’s opinion the best arrangement is the following :— 
The propulsive power is distributed on four shafts, each pair—port 
and starboard—being worked by an absolutely independent set of 
engines. In each set a reciprocating engine drives the wing shaft 
and exhausts into a turbine which drives the inner shaft. The 
reciprocating engines and the turbines are designed to develop a 
power equally distributed on the four shafts when running at 
maximum speed. At cruising speeds the reciprocating engines 
develop much more power than the turbines. The reciprocating 
engines should naturally be able to run ahead and astern without 
engaging the turbines. This design includes an exhaust direct to 
the condenser ; this exhaust opens at the moment when the normal 
exhaust to the turbines closes by means of two connected valves, 
These valves are operated automatically when starting, thus avoid- 
ing any error or loss of time. It appears unnecessary to introduce 
astern turbines on the centre shafts ; but this could be arranged 
without much difficulty. With such an arrangement the following 
advantages are obtained :— 

(1) Maximum speed.—For the same weight of machinery, rela- 
tively to the propelling engines, there will be an increase of the 
maximuni power from 15 per cent. to 20 per cent., which corre- 
sponds to an increase of speed from 5 per cent. to7 per cent. of 
the maximum speed, say 1 to 1.5 knots for battleships intended 
for 20 knots. 

(2) Cruising speed.— At this speed the consumption will probably 
be less than that of ships with reciprocating engines only, and it 
will not reach one-half of that with turbines. By comparison with 
the latter the radius of action will be doubled ; or, if preferred, it 
may reduce the fuel supply in the same pruportion. 

(3) Maneurring. When manceuvring in port it will be found 
that the arrangement of wing shafts driven by the reciprocating 
engines is a more favourable one than that of vessels with two or 
three propellers driven by reciprocating engines only. When 
manceuvring in squadrons stations will be as easily kept as by 
other ships, becanse the regulation of speed can be adjusted by 
the operation of the stop valve on the reciprocating engines. 

To avoid the use of toothed-wheel gears or electric motors, we 
have proposed the following arrangement, in which the high- 
pressure turbine maintains constantly at low vessel speeds a 
relatively high velocity of rotation, and, in consequence, a 

















AND SHAFTS 


ARRANGEMENT OF TURBINES 


higher efficiency. The sbip is propelled by three screws; each 
shaft is driven by a turbine ; only the two wing turbines being 
arranged for going astern (see sketch). The centre turbine C is 
fitted with a steam inlet at the forward end G and with a by- 

H. The exhaust of the turbine C is connected with pipes I, Pto 
the inlets L L’ forward of the turbines A and B, and also by pipes 
K, K’ to some points N, N’ farther aft, in the parts of the dis- 
tributors of these turbines ; these have further an inlet of live 
steam forward through the pipes 0, 0’. All these pipes are fitted 
with valves, 

When cruising at 15 knots, for example, the valves M, M’, P 
and P’ being shut, the turbine C receives steam through G and 
exhausts into the forward end of the turbine A and B, which 
receives no other steam. If the speed has to be increased, we 
open the by-pass H ; the connections of the turbine C with A and 
B remaining the same. For higher speeds, steam will be admitted 
through O or O’ into one of the turbines A or B, or both, if 
necessary ; but, to avoid having compression at the exhaust of 
the turbine C, the exhaust is let out forward at N, N’ in the 
turbines A and B; when the valve M opens, it must at the same 
time close the valve J. In these conditions the live steam, after 
having worked in the first wheels of the turbines A and B, mixes 
with the steam exhausting from C, and the whole works in the 





* No, I. appeared July 7th, 





last wheels. Thanks to this arrangement, the turbine C always 
works at great speed, but the power developed on the three 
shafts will not be equally distributed, as at low speeds the centre 
shaft develops relatively more power than at high speeds. If, for 
example, the power produced at a moderate speed on the shaft F 
is 44 per cent. of the whole, and on each wing shaft D and E 28 
per cent.. the proportion at high speed oo 16 per cent 
on F and 42 per cent. on each shaft D and E. The variations of 
slip of the propellers correspond to these variations of power. 

At low nee: nearly all the power being on the centre shaft, 
the slip of its propeller is great, say, from 25 per cent. to 30 per 
cent., while the slip of the wing propellers is small. he 
conditions will remain similar so long as the live steam is admitted 
to the centre turbine only. When live steam is admitted into the 
wing turbines the work “poursonay by the centre turbine increases 
very little, the increase of power being almost entirely due to the 
wing propellers. Their slip increases at the same time as that of 
the centre screw decreases, and the speed of rotation of the 
latter rises far less quickly than that of the wing screws. The 
best results have thus been obtained, namely, that at ordinary 
cruising speed a centre turbine does duty as a cruising turbine 
having a very high s of rotation. While cruising, it is not 
necessary to have both condensers working. The exhaust of the 
turbines A and B can be advantageously connected by means of 
the pipe T, which is of ample section to maintain an even 
pressure between the two condensers. In this way, during a long 
run at low speed, we can economise the motive power necessary 
to work one of the sets of pumps. 

The arrangement which has just been described is not more 
complicated than that which consists in putting two independent 
turbines on two shafts only. It has the advantage of being lighter 
and of entailing less steam consumption at cruising speeds. At 
high speeds it has the same advantages as the well-known systems 
of equally distributed power on three shafts, in which the centre 
shaft is driven by a high-pressure turbine, and the wing shafts by 
low-pressure turbines, which do not receive any other steam than 
the exhaust of the high-pressure. The manceuvring qualities of 
the ship are increased principally for harbour work, where a great 
advantage is gained by the action of the centre propeller on the 
rudder ; in fact, it is only necessary to steam ahead with the 
centre propeller, while the others are manwuvring ahead or astern, 
and to join the exhaust of the turbine C with any point of the pipe T. 
This extension of manceuvring qualities is all the more important, as, 
with the increase in length of destroyers, it becomes more and 
more difficult for them to enter and moor in a harbour without the 
aid of tugs. 


Firty YEARS’ CHANGES IN BRITISH WARSHIP MACHINERY. 


By Engineer Vice-Admiral Sir Henry J. ORAM, K.C.B., Vice- 
president. 

At the request of the Council I have endeavoured to indicate 
the conditions of naval engineering in 1860, and generally the 
changes and progress made during the fifty years’ existence of this 
Institution. In 1860 the Navy List included 132 ships of 400 
nominal horse-power and upwards (including 23 paddle ships), and 
357 ships below 400 nominal horse-power (including 87 paddle 
ships), giving a total of 499 ships with a collective nominal horse- 
power of 116,540, or about 540,000 indicated horse-power. In 
1910 the number of warships was 585, but with a much increased 
total horse-power of approximately 5,000,000. The founding of 
this Institution coincided with the period when the definite 
abandonment of the paddle wheel as the means of propulsion of 
warships bad occurred, and the screw had been adopted in lieu. 
In all the warships built in 1860 screw propellers were arranged 
for. The earliest ships with screw propellers had engines designed 
on the same lines as those fitted in paddle vessels and working at 
low revolutions. These were adapted to drive the screw by means 
of gearing, which increased the revolutions of the screws as 
compared with those of the engine ; but in 1860 the gearing had 
been dispensed with, and the engines on order were of the hori- 
zontal type and designed to drive the screw direct with corre- 
spondingly increased revolutions of the engines. These engines 
worked at from 34 to 105 revolutions per minute at full power, 
with piston speeds varying from 200ft. to 550ft. per minute. 

All these earlier ships were fitted with jet condensers, except in 
the case of the small gunboats, which had non-condensing engines, 
the exhaust steam being discharged up the funnel. Stephenson’s 
link motion for actuating the slide valve and reversing the engines 
was the usual fitting, and it may be remarked that some form of 
Stephenson’s link motion has remained as the standard valve gear 
for reciprocating engines up to the present time. Many of the 
larger ships were provided with separate expansion valves. The 
boilers under construction in 1860 were generally of the box 
tubular form, working at a steam pressure of about 20lb. per 
square inch, the earlier box flue boiler having been discarded. 
The gunboats with non-condensing engines were, however, fitted 
with the low cylindrical type of boiler designed fora steam pressure 
of 601b. per square inch. 

A table is given in the paper which shows the leading particulars 
of the engines and boilers fitted in representative warships during 
the period covered by the existence of this Institution. The 
warship fitted with the most powerful machinery in 1860 was the 
Warrior. She was described as a shot-proof frigate, and had 
engines of 1250 nominal horse-power. The machinery developed 
5469 indicated horse-power on trial, giving the ship a speed of 14.3 
knots. The engines were of Penn’s trunk design of the simple- 
expansion type with two cylinders. Each cylinder was fitted with 
a separate expansion valve. The revolutions on trial were 54.25, 
which, with a 4ft. stroke, gave a piston speed of 434ft. per minute. 
There were two jet condensers, one for each cylinder, with double- 
acting air pump, which, with the feed pumps and fire and bilge 

umps, were worked directly off the main engine pistons. The 

jilers were of the box tubular type, and the deadweight safety 
valves were loaded to 22 1b. per square inch. The fire grate was 
900 square feet in area, the boiler heating surface 22,500 square 
feet, and on trial 6.08 horse-power was obtained per square foot of 
grate. As first fitted, the engines were reversed by hand gear, 
hand power was also used for steering the ship and working the 
capstan. Steam engines were snaps oS mg in the ship for 
all these purposes, the first to be supplied being a steam capstan 
engine. 

“After discussing the types of marine engines manufactured in 
1860, the author went on to say that the highest powered 
horizontal engines were those of the Melpomene class of indi- 
cated horse-power in 1887. At this time the engines used were of 
the triple-expansion type, with steam pressure of 155 lb. persquare 
inch, These engines obtained their large power by increase of 
mean pressure and revolutions, but were by no means the largest 
horizontal engines in size. The change from the horizontal type 
to the vertical was made in 1885 for the large ships, but sloops and 
gunboats continued to have horizontal engines till 1887-8. With 
the further rise of boiler pressure in 1887 came the fitting of triple- 
expansion engines, which at first were of the three-cylinder variety ; 
but, as powers increased, the a cylinder was divided 
to reduce the size, and the four-cylinder triple-expansion engine 
became common. The more important improvements effected 
during the last fifty years have been in the direction of economy 
of fuel, and reduction of weight of machinery and of the space 
occupied by it. Concurrently with these advantages increased life 
and reliability of the machinery have been obtained by attention 
to details of construction and quality of workmanship and material. 
Much has been done to satisfy the constant demand for reduction 
in weight by selection of stronger materials for the more heavily 
stressed parts, and development in the method of production of 
the materials used has resulted in stronger and more reliable 
materials being available. 

Improvement in economy has been chiefly effected by successive 
increases of steam pressure, although, in the early stages, the 
introduction of steam jackets and superheaters produced some 








direct saving at the lower pressures, A table given shows how 
improvement in economy has accompanied the rise in steam 
pressures, The consumption of coal has fallen from 3.78 Ib. in the 
Audacious in 1870 to under 1.51b, per horse-power hour at the 
present day. 

The earlier increases in steam pressures were closely connected 
with the type of condenser in use, for as soon as the surface con. 
denser was snecessfully introduced, enabling the boiler to be 
supplied almost entirely with fresh feed water, the incrustation 
from deposits of lime and other salts was largely prevented. he 
liability of overheating the boiler plates was thus. diminished, 
allowing the pressures to be increased without danger to the 
heating surfaces, After the success of the surface condenser, 
renewed attention was given to the subject of higher steam pres 
sure and the economy due to greater expansion, the theoretical 
consideration of which marked it out as promising greatly increased 
economy, if the practical difficulties could be overcome. When the 
steam eee rose from 301b. to 601b., the type of boiler changed 
from the box to the cylindrical, so that this increased steam pres- 
sure could be safely carried, and the engine changed to the com 
pound type. 

The gain in economy which resulted by the use of compound 
engines using steam of 601b. pressure over the best previous type 
of simple surface-condensing engines using 30 lb. pressure was 
from 30 to 35 per cent. After about 1872 the new engines for 
ships of the Royal Navy were being made of the compound type. 
The original steam pressure of 601b. per square inch was increased 
about the year 1880 to 901b., and then rapidly rose to 1201b. per 
square inch, the ratio of the cylinder areas being increased with 
the steam pressure, so as more fully to benefit by the greater 
expansion of steam, 

After the practical success of one or two vessels fitted with 
triple-expansion engines, the ordinary compound engine was 
abandoned in favour of the triple-expansion type. ‘I'he success 
of this type in association with higher pressures is undoubted, and 
since 1885, with a few minor exceptions, all new reciprocating 
engines of the Navy have been on the triple-expansion principle, 
with steam pressure commencing at 130 Ib. and increasing to 
1551b, per square inch in 1887. A further gain in economy of 
about 15 per cent. was thus effected. This period saw the intro- 
duction of the evaporator for producing fresh water for make-u) 
feed purposes. ‘The evaporator, by making it possible to use only 
fresh water in the boilers, cleared the way for further rises of 
pressure. These rises of pressure and the demands for reduction 
in weight and space allowed for machinery finally led to the intro 
duction of the water-tube boiler, the satisfactory use of which at 
sea had now been made possible by the coming of the evaporator. 
For several years after i887 the pressure was not advanced beyond 
1551b., except in the case of the torpedo gunboat Speedy, which 
worked at a pressure of 2101b. per square inch, the steam of this 
pressure being generated in water-tube boilers of the Thornycroft 
type. This vessel is noteworthy as being the first application of 
water-tube boilers on a considerable scale in the British Navy. 
The pressure was gradually increased until, in 1895, several 
cruisers were ordered with an engine pressure of 250 1b. per square 
inch, This is the maximum pressures for which machinery 
installations for the Royal Navy have been designed. An 
important improvement as regards reciprocating engines was the 
fitting in 1899 of a system of forced lubrication to the main 
engines of the torpedo-boat destroyer Syren. At this period the 
speeds had increased in our largest propelling engines to 140 
revolutions per minute in some cases, although 120 revolutions was 
the general practice. An improvement which has added to the 
working efficiency of the reciprocating engine has resulted from 
our greater knowledge of the principles involved in the balancing 
of the external forces acting in marine engines, by which 
smoothness of working and reduction of vibration have been 
effected. The reciprocating engine has proved a most excellent 
servant, and will without doubt continue to do useful work for a 
considerable time. 

The most important development in the period under review is 
the introduction of the steam turbine. Recently Mr. Parsons has 
also shown how to obtain the advantage of the economy of high 
revolution turbines by gearing them to suit the slower revolution 
of propellers. The introduction of the Parsons steam turbine was 
accompanied by a lowering of the boiler pressure from that in use 
at the time with reciprocating engines, as the advantage to be 
gained in economy by the use of very high pressures did not 
appear to be commensurate with the incre weight involved, 
especially as in the turbine a more fruitful source of economy 
existed in the direction of lowering the back pressure. The 
author cited numerous instances of the application of turbines to 
warships, and referred to the Viper, Topaz, Dreadnought, 
Invincible, &c. 

He explained that most existing turbine ships of large size had 
four shafts, the two on each side having turbines in series ; while 
the smaller installations had had three shafts, the two high- 
pressure turbines in the wings exhausting to the low pressure in 
the centre, 

The development in floor space was, he continued, equally 
interesting. The floor space occupied by engines and boilers in the 
Warrior in 1860 was .785 square foot per horse-power, whereas in 
the Collingwood in 1910 it was .357 square foot per horse-power. 

Reliability of machinery has much increased during the fifty 
years under review, and this is proved by the comparative 
immunity from breakdowns of his Majesty's ships, in spite of the 
great increase in piston speeds, In the Warrior in 1860 the piston 
speed was 440, whereas in the Lord Nelson of 1910 it was 1000ft. 
per minute. The total horse-power of British warships in 1860 was 
541,175, whereas in 1910 there were 3,510,530 horse-power in 
reciprocating engines and 1,470,450 in turbines. These increases 
of power and speed cannot, of course, be obtained without corre- 
sponding increases in the amount of fuel consumed by the fleet. 
In 1860, 100,000 tons of coal were burned. In 1910, in addition to 
1,440,000 of coal, 43,500 tons of heavy oil and 3500 tons of petrol 
were required. 

The initial cost of the machinery has risen considerably with its 
increased weight and power. In 1870, the cost of the Warrior with 
her 5470 horse-power was £74,409, whereas the Indefatigable, 
with 43,000 horse-power, cost £404,000. 

The author then alluded to the methods of increasing the 
quantity of steam produced from a given weight of boilers, and 
referred to the different steps which had led up to the forced 
draught system of the present day. He then turned to the important 
changes which have taken place in the period under review as 
regards auxiliary engines, especially in their more extended 
application for various purposes. He showed that whereas in the 
Warrior in 1870 there were eight auxiliary engines with a total of 
350 horse-power, in the Invincible of to-day there were 106 engines 
of 6331 combined horse-power. 

Electric generating engines were first fitted in as about 1875 
for searchlight purposes, and extended subsequently to internal 
lighting of ships. No one more than the marine engineer 
appreciates the comfort attached to electric lighting, and the great 
aid it is to him in carrying out his duties satisfactorily. Like all 
innovations, difficulties were experienced in the initial stages with 
the generating machinery, and even at present they are not quite 
unknown. The increased use of electric motors for various purposes 
on board warships may be recorded as one of the principal changes 
which have re aa place during the period under review. 
Hydraulic pumping engines for use in connection with gun-working 
machinery were also first fitted in the Ajax in 1881, ‘These engines 
are of the horizontal compound type, and have not changed much 
in design since first fitting. Air compressors for torpedo work were 
first fitted about 1880. Steam boats were first carried by warships 
in 1869, Thedevglopment in the engines and boilers of these boats 
has been on somewhat similar lines to that of the main propelling 
engines, 

uring the period under review the source of power has until 
recently been coal, but within the last few years a powerful rival 
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has a red in the shape of liquid fuel. In the early experiments 
with Meuid fuel the smoke which was given off was often very 
heavy, but now, where oil fuel only is burnt, as in some of our 
torpedo craft, the production of smoke is completely under control, 
except for a few minutes at lighting up, and even under these con- 
ditions very little need be made, while on ordinary running smoke 
can be prevented entirely, or readily kept down to such a minimum 
as will indicate the economy of combustion. 

The use of the internal combustion engine for niarine propulsion, 
during the period under review, does not provide much to record 
in the way of actual changes made, beyond the fact that these 
engines have been successfully installed in submarines and small 
craft. Little has been actually accomplished in warships. Then 
turning to personne/, the author, in comparing the total numbers 
employed in the engine-room department of a first-class ship in 
1860 and 1910, he took the flagship of the Channel Squadron of 
1860, viz., the Royal Albert, and the corresponding ship of the 
present day, viz., the Neptune, the present flagship of the Home 
Fleet. The engine-room complement of the Royal Albert, of 
500 N.H.P., was 7 officers and 20 men, whereas the Neptune, of 
to-day with 25,000 S.H.P., has 7 officers and 224 men. 

In concluding his review, the author remarked that, although 
much satisfactory progress had been made during these fifty years, 
many interesting and difficult engineering problems, the solution 
of which would mean further advance, remain for the coming 
generation. There was, he said, no finality ; developments were 
continually taking place, and great efforts were being made every 
day to obtain higher efficiency. There was plenty of scope for the 
enthusiast, and there could be no doubt that the Institution of 
Naval Architects would continue to be the means of bringing 
details of progress made, and the possible lines of further advance, 
to the notice of the marine engineering profession generally, and 
of aiding and encouraging the labours of those who were working 
in the important field of experimental research, and of the 
practical application of the results of such to the advancement of 
naval architecture. 


Lord Charles Beresford, who opened the debate, dealt 
with the personnel of the modern British warship, which, 
in his opinion, whatever the quality of the equipment 
provided, was the most important factor of all. He 
regretted, as was pointed out by Sir Henry Oram, 
that the year 1910 witnessed the introduction of a new 
system, and that we had seen the last of the old arrange- 
ment under which engineer officers passed into H.M. 
service. In his opinion nothing could have been better 
than the working of the engineers’ department under the 
old method. He would like, however, to ask if Sir Henry 
Oram were satisfied with the present proportion of officers 
tomen. It would seem from the figures given in the 
paper that while with the increase in the requirements of 
the service the number of men had considerably augmented, 
the number of officers remained about the same. He 
would point out that the responsibility resting on the 
officers had greatly increased, and the figures showed 
that in the Japanese navy the proportion of officers to 
men was higher than in our own Navy. 

Admiral H. Cone, U.S.N., questioned whether the com- 
bined system of reciprocating engines and turbines, or 
geared turbines, or, indeed, any of the proposed methods 
for improving the efficiency of the turbine at low speeds 
were worth the extra complication involved. 

Mr. Borowicka (Austria) said that those responsible 
for the designs for the Austrian navy had not looked with 
favour upon the combination system, but that attitude 
was partially explained by the fact that Austrian ships 
of war did not have to make the long voyages to which 
the English fleet was accustomed. For their special 
requirements they found that the fitting of cruising 
turbines for low speeds was sufficient. 

Mr. W. M. McFarland said that the trials of the 
collier Neptune, which had been fitted with geared turbines, 
were now being carried out. Information as to the results 
of those trials in United States waters was not yet avail- 
able, but he was able to say that on a preliminary trial 
extending over forty hours, at 7000 horse-power, with these 
turbines, the efficiency figure obtained was 98 per cent. 

Mr. A. E. Seaton agreed with what had been said on the 
subject of British war vessels being in some respects 
undermanned. The present complement might be 
sufficient for times of peace and cruising conditions, but 
was not capable, he believed, of working the ship in war. 

Professor A. Rateau commented on the rapid develop- 
ment of the employment of the Parsons turbine. The 
curve of horse-power built as shown in Sir Charles 
Parsons’ paper was rising at a very rapid rate. This 
satisfactory result was due not only to the invention 
itself, but also to the persistency of the inventor. He 
would like to point out that the installation in the Velox 
was different from that in the boat fitted by Messrs. 
Yarrow, cr that in the destroyer Chasseur.* In the one 
case the engine was coupled direct to the shaft, while 
in the other separate shafts were employed. He noted 
that Sir Charles had classified the Rateau turbine in 
Class 4 in his paper, but it appeared to him that it would 
have been more properly placed in Class 3. It was 
really of the combination type, and in its application 
to marine work had always been in that class. 

Sir Charles Parsons said that the combination system 
opened up many possibilities, but it had its limitations, 
and the lack of elasticity prevented its application to 
certain classes of warships. There could be no doubt he 
thought as to the advantages of gearing from many 
points of view, and particularly for the realisation of 
high efficiency under all conditions. There was no extra 
space required for the geared turbine, and it presented no 
disadvantages on the score of cost. He was not in favour 
of the floating cradle (Westinghouse type) ; it was suffi- 
cient if provision were made to allow end movement of 
the pinion shaft. 

Sir Henry Oram, in a brief reply on the point raised 
by Lord Charles Beresford, expressed the opinion that the 
number of officers and crew provided for the Neptune 
was quite sufficient. It should not be overlooked in 
making comparison with the old system that the arti- 
ficers, of whom a large number were carried in the modern 
ships, could be regarded to some extent as being the equal 
of the old type of engineering officer. 

A hearty vote of thanks was accorded to the authors of 
the papers. 


The next paper taken was that by Dr. O. Schlick, 
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“ Our Present Knowledge of the Vibration Phenomena of 
Steamers,” of which we give an abstract. 


Twenty-seven years ago, at the Spring Meeting of the Institu- 
tion of Naval Architects—1884—I had the honour of reading a 
paper on ‘‘The Vibration of Steam Vessels,” which proved that 
vibrations were in no way caused by weakness of the hull of the 
vessel, but that they were chiefly produced by the inertia forces of 
the reciprocating parts of the machinery i Bo these occurred at 

riods corresponding with those of the bending oscillations of the 

ull in the vertical plane. 

As soon as it was recognised that means for the avoidance of the 
vibrations must be provided, not by the shipbuilder, but by the 
marine engineer, the efforts of the latter became directed to 
the destruction as far as possible of the action of the inertia 
forces, and the result of these was the invention of the balanced 
four-crank engines, which were proposed by me in 1894 and very 
speedily attained general adoption under the title of the ‘“‘ Yarrow, 
Schlick, and Tweedy System.” 

With the creation of the balanced reciprocating engine, the first 
act in the solution of the vibration problem was in a manner 
brought to a conclusion. The extremely violent vibrations which 
are to be attributed to the action of inertia forces of the reciprocat- 
ing parts of the machinery can, with the exception of a small 
residue, always be pon say correct balancing. 

After the main evil was removed, however, it was found that 
weak tremors, which had formerly been masked by violent vibra- 
tions and thus escaped notice, were still present. In regard to the 
nature of these residuary vibrations, the following observations may 
be made. In most cases vertical vibrations (bendings of the longi- 
tudinal axis in the vertical plane) of frequency still showed them- 
selves, though to a considerably less violent degree, and in twin- 
screw steamers they also occurred in periods, The appearance 
thus presented was that of the engine being still incompletely 
balanced. In addition, vibrations showed themselves, which, 
though of small amplitude, were still unpleasantly felt, because 
their frequency was very great—generally threefold and fourfold. 

Experiment very soon revealed that the vertical vibrations could 
not by any means be brought into fixed relation with a particular 
adjustment of the cranks. On the other hand, it became clearly 
apparent that the instant at which the ends of the vessel passed 
through the middle point of their upward swing, and therefore 
also the instant of maximum impulse, always coincided with that 
at which a particular blade of each propeller—the experiments 
were conducted almost exclusively with twin-screw vessels— 
assumed un almost exactly horizontal ition, i.e., when both 
were moving simultaneously downwards ioe the uppermost posi- 
tion. 

The assumption is here made, that the propellers turn outwards, 
as it is generally expressed. When, on the other hand, the blades 
in question, stood at different angles, 7.c, when one of them 
pointed horizontally inwards, while the other pointed horizontally 
outwards—a case which occurs when one engine has forged ahead 
of the other by 180 deg.—the vertical vibrations of single 
frequency disappeared, or at any rate reached their minimum. 
While, then, one engine was advancing to a point a full revolution 
in front of the other, the vibrations diminished from a maximum 
to a minimum and then rose again to a maximum. 

The explanation of this phenomenon is that one blade of each of 
the two propellers meets with a greater tangential resistance than 
the others, and the cause of it is to be found in the very slight 
excess of pitch of the blade in question. The difference in the 
pitch is so small that it can rarely be detected by the help of the 
ordinary appliances (“ pitchometer”). 

To understand this clearly, we must picture to ourselves that the 
acceleration of the water by the propeller is already in some degree 
imparted to it before the particles reach the leading edge of the 
blade. The angle at which the propeller blade cuts the threads of 
water flowing towards it—slip angle—must therefore be a very 
small one—probably about 3deg. When the pitch angles of the 
different blades are not exactly the same, the one that has a very 
slightly greater pitch than the others has a considerably greater 
tangential resistance, while another one with smaller pitch may 
turn in the water almost without resistance, or, so to say, without 
load. While the blade with the greatest resistance moves, in the 
course of a revolution, from the upper position downwards, it 
imparts to the propeller shaft an upward pressure and endeavours 
to draw the after part of the vessel upwards, thus producing 
vertical vibrations of a period equal to that of the time of 
revolution of the engine, that is to say, vibrations of single 
<i ti which are generally of the first order and thus have two 
nodes. 

The occurrence of vertical vibrations of single frequency may 
thus, in vessels with balanced engines, be quite naturally ex- 
plained. 

That differences in the pitches of the individual blades may to a 
high degree be detrimental has long been known ; but trifling ones 
of this kind, the very existence of which could scarcely be demon- 
strated, were not thought to have so much influence. 

But the result of these investigations also has the further effect 
that it clearly shows what great differences there are in the tan- 
gential pressures exerted by individual propeller blades, and, at 
the same time, in the stressing of the latter. The blade fractures 
which so frequently occur may thus find an explanation of the 
simplest kind. It is evident, also, from these considerations how 
necessary it is, in all cases in which it is desired to avoid even the 
smallest vibrations of single frequency and to obtain a specially 
good efficiency from the propeller, that the blades be machined, so 
that exact equality of these as regards both form and pitch is 
attained. When propeller blades are exactly adjusted, the vibra- 
tions of single frequency disappear, provided always that the 
engines are correctly balanced ; and since, by the help of the 
pallograph, every blade can be picked out which produces a tan- 
gential pressure differing from that of the rest, vibrations of single 
frequency can also be avoided in every case. 

In all twin-screw steamers, again, an analysis of the diagrams 
drawn by the pallograph gives periodically occurring vertical 
vibrations of fourfold or threefold frequency, according as the 
propeller has four blades or three. In steamers which were 
originally fitted with three-bladed propellers, and showed vertical 
vibrations of threefold frequency, these latter gave place to vibra- 
tions of fourfold frequency as soon as the three-bladed propellers 
were replaced by four-bladed ones, 

The explanation of this phenomenon is as follows. The relative 
motion of the water flowing along the after body of the vessels does 
not take place exactly in the horizontal direction ; but, on account 
of the large stern wave, it follows a sternwards rising curve. In 
consequence of this, each propeller blade meets with greater re- 
sistance when it has moved down from above till it is about hori- 
zontal than when it is in the position opposed to this. Now, when 
the two four-bladed propellers simultaneously assume a position in 
which one of each of their blades points horizontally outwards, an 
upward pressure is given to each propeller shaft. These two forces 
combine in endeavouring to raise the after body. Their magni- 
tude diminishes considerably, however, when the two propellers 
have turned 45 deg. further round. This process is repeated four 
times for every revolution of the engine—or three times in the 
case of three-bladed propellers—and accordingly produces vertical 
vibrations of fourfold—or threefold—frequency. The results ob- 
tained during my long years of investigation have so often been 
confirmed by experience that not the slightest doubt can now be 
entertained as to their reliability. 

Endeavours have, of course, been made to get rid of this evil, 
but these have been attended with only a comparatively small 
degree of success; for the only means at our disposal for the 
removal of these torsional vibrations consists in the prevention of 
resonance, or, in other words, in the avoidance of the critical 
number of impulses. The simplest means of attaining this end is 
the alteration of the number of the propeller blades, provided 
that, in view of other considerations, this appears permissible. 





When a twin-screw steamer fitted with three-bladed propellers 
shows very severe torsional vibrations, the evil may in nearly every 
case be almost entirely removed when the propellers are replaced 
by others with four blades, 

In such a case, and when it is desired to avoid the expense of 
replacing the existing a by new ones with other numbers 
of blades, there is still another way which, it is true, only brings 
partial success, asa rule, It consists in the alteration of one of 
the propellers, assumed to be fitted with adjustable blades, by a 
modification of its pitch as compared with that of the other, so 
that at the normal speed of the vessel the one engine has the 
greater number of revolutions per minute by about 5 to 7 per cent. 

The vibrations due to the propeller must, in turbine steamers, 
occur in a manner analogous to that in which they show them- 
selves in steamers equipped with balanced reciprocating engines ; 
but, by reason of the relatively very high speed of revolution of 
the propellers in these vessels, the frequency of their vibration pet 
unit of time must be considerably higher. 

In turbine steamers there is an additional circumstance which 
tends to increase vibration. This is the inclination which usually 
has to be given to the propeller shaft, because, by reason of the 
large diameter of the turbine casings, their inboard ends usually 
lie considerably higher than in a vessel with reciprocating engines. 
Asa result of this, the direction of motion of the water flowing 
towards the propellers makes a still greater angle with the axis of 
the latter than that with which it already — them in the 
rising course of the stern wave, and strong vibrations are set up in 
the manner already explained. 

From what has been said, it will no doubt be clear that, for the 
removal or diminution of the vibrations in turbine steamers. in 
reality only one method remains, viz., that of the prevention of 
resonance, or, in other words, of the avoidance of the critical 
number of revolutions for the vertical as well as for the torsional 
vibrations. 

Sir William White said that perhaps the most interesi- 
ing part of the paper was that in which the author dis- 
cussed the vibration arising from the action of the screw 
propeller in water at the stern of a vessel in motion. In 
the case of the Mauretania the vibration was no more 
than a tremor, but they desired to get rid of it. Dr. 
Schlick’s help had been given, and it would seem that the 
cause of the tremor was to be found partly in the fric- 
tional and partly in the stream line wake. 

Mr. A. Denny said that his firm was carrying out some 
experiments on propellers. The subject raised in the 
paper was one of great interest, but it would seem that no 
formula capable of general application had yet been found. 

This concluded the day’s programme of the section, 
which then adjourned until the following day. 


THURSDAY, JULY 6ru. 
Lord Brassey presided at the section which met on 
July 6th at the Institution of Civil Engineers. 
The first paper read was “The Development of 
Merchant Shipbuilding in Japan,” by Dr. S. Terano and 
Mr. M. Yukawa, of which we give an abstract. 


From the time of the prohibition of the building of vessels above 
500 ‘‘koku,” or 50 tons net, during the reign of the third Toku- 
gawa Shogun until the last days of the Tokugawa Shogunate, when 
the prohibition was renewed, the Japanese shipbuilding industry 
was at a low ebb, and there seemed no way for its recovery. This 
covered a period of 218 years, from 1635 to 1853. 

It happened in 1854 that a Russian man-of-war was washed 
ashore at Shimoda and sunk by tidal waves caused by a great 
earthquake. The Russians, with the sanction of the Shogun, soon 
started to build a wooden schooner at the village of Heda, in Idzu, 
being assisted by the village shipwrights. This gave the Japanese 
the first opportunity of observing the actual construction of 
European vessels, and soon afterwards six vessels of similar 
European type were built to the order of the Shogunate Govern- 
ment, one of which existed till the end of 1887. In 1855 a war 
vessel was presented to the Shogun by the Dutch Government, 
and in 1857 another war vessel, fitted with a screw propeller, was 
purchased from the same country, thus forming the nucleus of the 
Japanese navy. The Government, being supplied with naval 
vessels, felt the necessity for the establishment of shipyards and 
ironworks for repairing and building war vessels. The first ship- 
yard was started in 1857 at Nagasaki; Dutch engineers and 
shipwrights were employed, and the necessary machinery was 
bought from Holland. This formed the origin of the present 
Mitsu-Bishi Works. In 1864 ironworks were established at Yoko- 
hama, and a shipyard at Yokosuka; the latter was planned out 
by a French naval constructor, and took a to complete. 
The Prince of Mito had also started a shipyard at Ishikawajima, 
in Tokyo, where in 1861-3 the first wooden steamship, the Chiyoda- 
gata, was built entirely by Japanese. 

Thus an enterprising naval policy was established, and about 
the same time, in 1861, for the encouragement of the mercantile 
marine permission to own large vessels was granted to the general 
public. It was also enacted that officers and crew for handling 
such vessels would be supplied by the Government if desired. 

In January, 1870, a mercantile marine regulation was issued, 
advising the building of European style vessels, and indicating the 
defects of vessels of Japanese type. 

Early in the seventies a few iron steamers were built, partly for 
experimental purposes ; but it was not until 1884 that Japan really 
began to build ships of iron. In 1895 the Suma Maru, of 1592 tons, 
was launched from the same yard ; she was the largest steel mer- 
chant ship built prior to the promulgation of the Shipbuilding 
Encouragement Act, and was the first ship fitted with a complete 
cellular double bottom. 

In 1896 Acts were promulgated for the protection and encourage- 
ment of shipbuilding and for the encouragement of navigation. A 
committee for the drawing up of rules for ship construction to 
accompany the ‘‘ — Act” was appointed. Rules in 
use were carefully studied, the empire’s interests were also con- 
sidered, and the regulations for shipbuilding - based mostly on 
Lloyd’s rules—were thus constituted. These regulations came into 
force in September, 1896 ; they were the first Japanese rules for 
shipbuilding, and have been revised from time to time to keep pace 
with the general advancement of the industry. To bring them up 
to date, the new Lloyd’s rules (1910) have been taken into con- 
sideration, and revised regulations were issued in June last year. 

This law showed a remarkable result ; new routes for Europe, 
America, and Australia were soon started, trades along the coasts of 
Eastern countries were rapidly extended, and there was great ex- 
pansion of shipping. The number of steamers at the end of 1899 
had increased to 753, with an aggregate tonnage of 498,376 tons ;. 
compared with similar figures at the end of 1893, just before the 
Japan-China war, the number was doubled and the tonnage 
trebled. 

Under the Shipbuilding Encouragement Act of 1896, the sub- 
sidy of 20 yen (1 yen = 24.582d.) per ton was given for iron or 
steel vessels of more than 1000 tons, and 12 yen per ton for ships 
between 700 and 1000 tons, with an additional bounty for machinery 
at the rate of 5 yen per indicated horse-power actually developed 
on the official trial. The aim of this Act was to bring down the 
cost of imported materials to the level of prices paid by British 
shipbuilders, so that, assisted also by their cheaper labour, home 
builders could compete with the latter. 

While the industry was making steady progress the war broke 
out with Russia in 1904, and a large number of merchant steamers 
were again taken up by the army and navy for transport service. 
In consequence, the shipping trade was in danger of being actually 
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stopped, and to meet the urgent necessity a large number of 
steamers were purchased during the war. 

Bat directly peace was established, and as a result of the fever 
for public enterprises, important shipping companies laid out ex- 
tensive schemes for the expansion of their fleets, and this formed 
another epoch in the history of Japanese merchant shipbuilding. 
The Toyo Kisen Kaisha, which from 1898 had been running three 
steamers, each of 6000 tons gross and 17 knots speed, on the 
Pacific, for the passenger service between San Francisco, Japan, 
and China, decided to build the fastest and best equipped ships 
on the Pacific, and placed an order for three 20-knot passenger 
steamers of 13,500 tons gross each with the Mitsu-Bishi works at 
Nagasaki; the first two, Tenyo Maru and Chiyo Maru, were 
finished in 1908. They are turbine-driven, and attained an average 
speed of 20.6 knots—loaded—on trial: in finish and fittings they 
are quite equal to the highest class Atlantic liners now afloat. 

The Nippon Yusen Kaisha also improved their European service 
by the addition of six steamers of 8600 tons and 16 knots ; the 
success attained in recent years by this company has been very 
marked. Of the new steamers four were built at the Mitsu-Bishi 
works at Nagasaki and two by the Kawasaki Dockyard Company, 
Kobe. The Osaka Shosen Kaisha, which were formerly engaged 
chiefly in the coasting trade, opened a new line to the United 
States, and ordered six 6000-ton ships of 14 knots speed at 
the Mitsu-Bishi and the Kawasaki works for the purpose. 
As a consequence of the general expansion of trade, orders 
for smaller ships were also placed with different builders 
throughout the empire. In addition to the above, the Imperial 
Navy had developed a big extension scheme in the very midst of the 
war, and invited some private firms to assist in the new con- 
struction. Thus all the important firms were crowded with 
orders, and they made enormous extensions in their premises, 
erecting new building berths and machine shops, and adding a 
large number of modern machine tools. The Mitsu-Bishi Works 
and Kawasaki Dockyard Company especially were developed to 
such an extent as to be comparable with first-class yards in Europe 
and America in all their equipments. 

The total amount of subsidy paid has increased year by year in 
proportion to the advance of shipbuilding, and the progress of the 
industry bas thus been largely due to assistance from national 
funds. For ships under 700 tons gross no assistance was given by 
the Government, but owing to the development of the coasting 
trade a good many were built every year; and as timber has 
lately been getting scarce, owing to over-felling in old days, there 
is a natural tendency to construct even smaller vessels of steel. 

Besides the ships for purely mercantile purposes, a few of the 
private shipyards have in recent years built for the Imperial and 
other navies. A number of torpedo-boat destroyers for the 
Japanese Navy have been built by the Mitsu-Bishi, Kawasaki and 
Uraga Dockyards, and Osaka Ironworks. The despatch vessels 
Mogami and Yodo, of 1350 tons displacement each, were 
constructed at the Mitsu-Bishi and Kawasaki works respectively, 
the Mogami, as will appear later, fitted with Parsons turbines, the 
Yodo fitted with reciprocating engines. Light draught gunboats 
for the Chinese Government, torpedo boats and torpedo-boat 
destroyers for the same country and also for Siam, have been 
produced in the Kawasaki Dockyard. To another type belong the 
Sakura Maru and Umegaka Maru, turbine steamers of 3200 tons 
gross, built by the Mitsu-Bishi firm for the Japanese volunteer fleet. 

Turning now to marine engineering, very little is known of its 
early days. The first marine steam engine built in the empire 
seems to have been that for the Chiyodagata, built in 1861, a 
geared engine, horizontal and non-condensing, with two cylinders 
l6in. diameter and 15fin. stroke; her boilers were of the land 
type. 3ft. 10in. diameter and 13ft. lin. long, three in number, 
the working pressure being 38]b. per square inch. 

Triple-expansion engines were introduced in 1888, by purchase 
from England, and fitted in the Osaka Shosen Kaisha’s steamers 
Ujixawa Maru of 270 tons, and some others; at about the same 
time the Miike Maru and two other steamers fitted with triple- 
expansion engines were imported. Soon afterwards this type of 
engine began to be popular, the first being built in 1890 at the 
Mitsu-Bishi Works, Nagasaki, for the Chikugogawa Maru, the size 
of cylinders being 15in., 23in., 39in.; the stroke, 3%in.; the steam 
pressure, 155 lb.; and the indicated horse-power, 472. After the 
enactment of the Shipbuilding Encouragement Act engines of larger 
size were built, the largest being that of the Nikko Maru, built in 
1903 at Nagasaki, developing 6780 horse-power with a single set. 

When steam turbines were generally accepted for marine 
purposes, the Mitsu-Bixhi works secured the licence for the con- 
struction of Parsons turbines, and have built two sets for the 
Japanese Volunteer Fleet steamers, the Sakura Maru and Umegaka 
Maru, of 9500 indicated horse-power, in 1908. Those for the Pacific 
liners Tenyo Maru and Chiyo Maru, and for H J M.S. Mogami, 
built in the Mitsu-Bishi works in 1908, were imported from the 
Parsons Marine Steam Turbine Company at Wallsend. The Mitsu- 
Bishi works are now constructing a set of 20,000 horse-power 
turbines for the third ship of the Tenyo Maru class, and two others 
to the order of the Japanese Navy De; artment. 

The Kawasaki Dockyard Company at Kobe hold the licence for 
building in Japan the Curtis marine turbine and are now con- 
structing some for the Imperial Navy. 

The number of private shipyards has greatly increased of late 
years, there being 230 in 1910, as against 66 in 1896. Of these the 
majority are of very small size, and only capable of building wooden 
sailing ships and junks. Only a few of them are provided with 
modern appliances. Among these the Mitsu-Bishi Dadian and 
Engine Works, the Kawasaki Dockyard Company and the Osaka 
Ironworks are the most important. 

In the matter of equipment, the principal shipyards are quite 
equal to first-class firms in Europe and America, Bat being later in 
the field than other nations, Japan has many advantages in 
avoiding experimental stages, and adopting the latest inventions 
and improvements much more freely and quickly. 

The Japanese shipbuilding industry has thus greatly advanced 
of late years, and its capabilities in the way of actual production 
have been proved in a good many instances, The effect of the 
application of the Subsidy Act already outlined has been very 
remarkable, but more remains to be done. The period of the 
enforcement of the Shipbuilding Encouragement Act of 1896 was 
to expire in 1911, but the shipbuilding industry is not yct 
independent of Government aid, neither can Japanese shipbuilders 
yet compete on equal terms with those of other maritime uations. 

This problem has been taken up by the Government, and in 1908 
a committee was appointed for the further investigation of protec- 
tive regulations for ocean traffic; the revised laws for the 
encouragement of both navigation and shipbuilding were drafted 
out and passed by the Diet of 1909, to be in force from 1910 for a 
period of ten years. 

A brief outline of the essential points of the revised law as 
regards shipbuilding is as follows:—The subsidy for ships of less 
than 1000 tons gross was withdrawn, for the reason that more 
assistance is needed for larger vessels which enter into competition 
with foreign-built ships. Ships over 1000 tons gross are divided 
into two types, viz, passenger ships and non-passenger ships, 
which are again sub-divided into four classes :—Ocean service, home 
trade, coasting trade, and smooth-water service. The subsidy 
granted varies from 11 yen to 22 yen per ton gross, according to 
the respective class. For machinery construction the amount of 
5 yen per indicated horse-power is given in all classes, 

The necessity of promoting the iron and steel industry was 
recognised some time ago, and Government steel works were 
established in 1898 at Wakamatsu. After successive extensions, 


the works now comprise three blast furnaces, eight Siemens- 
Martin’s basic furnaces, and two converters, and can produce 
nearly 100,000 tons of steel of different descriptions in a year. 
The quality of steel is quite up to the British standard, and plates 
and bars of any size and section can be supplied, but not yet in 
sufficient quantities to meet the demand of all home builders, both 
naval and private. 


The cost of production and selling price also 





leave a good deal to be desired. Builders have still to continue to 
7 foreign material. 

t will thus take some time before Japan can become perfectly 
self-supporting in the shipbuilding industry. On the day that the 
various deficiencies at present existing are made good the subsidies 
may be withdrawn without injury. 

Mr. Frank P. Purvis said that the paper gave a very 
excellent summary of the present state of the shipbuilding 
and marine engineering industries in Japan. Some of 
the shipyards were quite important, occasionally build- 
ing ships up to about 1000 tons. The feature was that 
with very small appliances they managed to produce 
wonderful results. They had no difficulty in obtaining 
engines from almost any small engineering shop through- 
out the country; but they had a little more trouble in 
getting boilers, and some of the small shipyards, in 
order to get out of that difficulty, managed also to build 
the boilers themselves. With regard to the 8600-ton 
steamers to which Professor Terano and Professor 
Yukawa had referred, these steamers were on the Nippon 
Yusen Kaisha European service, and he recommended 
anybody who was interested in the question of Japanese 
shipbuilding to inspect those steamers, which were a good 
example of the work which Japanese shipbuilders could 
produce. These six ships had been built by the two 
large private shipbuilding establishments in Japan, the 
Kawasaki Dockyard Company and the Mitsu-Bishi 
Works at Nagasaki. 

Dr. S. J. P. Thearle said he went down to the Corcena- 
tion Review in one of the ships of the Nippon Yusen 
Kaisha, and had many opportunities of looking round the 
vessel and of judging it from the professional point of view. 
It was only fair to the Japanese shipbuilders to say that 
the work throughout was well done, and the woodwork 
in particular was of the class one would expect from an 
artistic nation as the Japanese. With regard to the teak 
deck, he had never seen one equal to it, even in his 
Majesty’s Service. In 1897 it was his duty to survey the 
first vessels built under the Encouragement Act for Japan. 
They were built on the Clyde, and coincident with the 
building of those ships was an arrangement whereby the 
builders supplied the owners in Japan with models, draw- 
ings, specifications, and all details sufficient to enable 
them, if they were sufficiently skilled in the art, to pro- 
duce duplicate vessels. These vessels were built, by 
the aid, no doubt, of Europeans who were sent out to 
assist the Japanese, but the Japanese were now, he 
believed, able to dispense with the aid of Europeans. 

Mr. A. Isakson (President, Swedish Institution of Naval 
Architects) regarded Mitsu-Bishi as one of the most 
wonderful yards in the whole world. There was one thing 
he specially noticed; the workmen, the riveters, fitters, 
and platers were men who really had the appearance, 
nearly every one of them, of athletes. Their diameter of 
arm was at least 50 per cent. in excess of the diameter of 
arm of any European riveter, even the Scotch riveters. He 
was told that these workmen were paid a wage ranging from 
lyen to 1} yen a day (4s. 2d. to 6s. 3d.). The best of them, 
the foremen, got 1} yen. Even allowing for the very large 
difference in cost of material, he did not think the differ- 
ence in price, although great, should outbalance the 
enormous advantage that the Japanese yards had over 
the British in the lower cost of labour. He did not quite 
understand, therefore, the real intrinsic reason why ships 
could not be built in Japan just as cheaply, and with just 
as great economical advantages, as in Europe, and parti- 
cularly in England. 

Sir William White said it had been the practice, and 
he believed was still the practice, of the Japanese 
authorities, when a contract was made for building ships 
or machinery in this country, or in any other country 
outside Japan, to associate with that a condition that 
there shall be received into the works where the ships 
were being built, or the engines constructed, young Japan- 
ese constructors and engineers who should be afforded 
opportunities of studying and of becoming acquainted 
with European methods, or, in later years, with the 
methods of the United States. That practice dated back 
for only sixteen years. He did not know whether it had 
been appreciated, that it was since 1894 that the mercantile 
fleet of Japan had been created, so that it might well happen 
that things had not yet got into balance in the way of 
production of materials and ships as to the question of 
cost. He would not wonder at all if Japan became a 
serious competitor with European countries in the pro- 
duction of shipping of all classes. He noticed that Dr. 
Terano stated that the intention was that the Encourage- 
ment Act should have fallen out of use in 1911, but that 
it had been prolonged for a further period of ten years. 
The history of subsidies suggested that when once given 
they were a little difficult to part with, and he was quite 
sure that the Japanese shipbuilders would prefer to have 
them continued. Japan had given a marvellous illustration 
of what systematic action and State encouragement, 
properly directed could effect in the training of workmen 
and of naval architects and marine engineers. 


The next paper taken was “ Fifty Years’ Developments 
in Mercantile Ship Construction,” by Dr. S. J. P. Thearle. 
The following is an abstract of it :— 

Fifty years ago, when the Institution of Naval Architects came 
into existence, some of the ships of the mercantile marine were 
being built of iron and some of wood, while a smaller proportion of 
new vessels were of composite construction. Iron as a material for 
ships had distinctly established itself, and yet wood asa material 
leas not wholly given place to it. 

In the year 1860 the mercantile marine of the United Kingdom 
consisted of 27,663 vessels, of 4,658,687 tons net register, of which 
by far the greater part was of woud. The exact separate tonnages 
of wood, iron, and composite vessels at that date are, however, not 
now available. Of the total tonnage in 1860, 25,663 vessels, of 
4,204,360 tons net, were propelled by means of sails, and 2000 
vessels, of 454,327 tons net, were steamers. 

By the year 1860 iron mercantile ship construction had assumed 
a definite character, and as regards sailing ships and the great 
bulk of steamship tonnage, there was not much evolutionary 
change visible for nearly twenty years after, except as regards the 
question of size and the proportion borne by iron vessels to the 
total number built, which was all the time an increasing one. 

The frame of an iron ship was still, as it had been from the first, 
formed of an angle iron and a reversed angle riveted back to back, 
from the upper turn of the bilge to the gunwale, and riveted 





respectively to the lower and upper edges of a floor plate below 
the upper turn of bilge. Beams were formed at first of plates with 
double half-round irons on the lower edge and double angles on 
the upper edge. When progress in rolled iron manufacture had 
reached a more advanced stage, a bulb plate took the place of the 
double bars of half-round section, and later on the Butterly 
Company produced a rolled section equivalent to the bulb plate 
and the double angles. Keelsons were of many different forms, 
ranging from the ‘‘box” keelson, which was inaccessible and 
consequently could not be kept painted and clean, to the keelson 
formed of a plate with double angles on upper and lower edges, 
which still survives in the exceptional cases where the vessel has 
not a cellular double bottom. 

About 1867 water ballast tanks began to form a part of the 
bottom structure of steam colliers. It was not, however, unti! 
about the year 1880 that the cellular double bottom in anything 
like its present form appeared in ships of the mercantile marine, 
although an arrangement somewhat like it had been adopted some 
years earlier in the armoured ships of the Royal Navy, but with 
out the characteristic feature of the margin plate at each bilge 
with its frame attachments, which then, and now—with but little 
modification—is peculiar to the mercantile steamer. 

The modes of combining the materials in cellular double bottoms 
have, however, changed very much since the latter were first in- 
troduced into the mercantile marine. For some years it was 
sought to subordinate transverse to longitudinal strength in the 
bottom framing by making the side longitudinal girders con- 
tinuous, and by fitting the floors intercostally between the girders. 

Gradually it began to be realised that with both outer and inner 
bottom plating, associated with a continuous centre girder, con- 
tinuous margin plates, and well-fitted intercostal side girders, 
there was ample longitudinal strength in the bottom. Moreover, 
the fact that continuous floors associated with intercostal side 
girders was found to be an arrangement admitting of more rapid 
and cheaper construction than any of the others, served at length 
to make it the most commonly adopted, and such is the case to-day. 

In recording recent developments in the structure of mercantile 
vessels, mention ought to be made of the rapidly growing ten- 
dency during recent years to omit angle side stringers in holds and 
to compensate fur their omission by increasing the thickness of 
shell plating. Not only does this detract in no degree from the 
strength of the structure, but it has the advantage of cheapening 
production and of affording greater facilities for cleaning the in- 
side of the vessel after discharging a cargo. It should also be 
recorded that there is a growing disposition to increase the frame 
spacing of vessels under proper conditions of size of frames and 
thickness of shell plating. The joggling of either plate edges or 
frames in order to avoid fitting packing between the frames and 
shell plating is now becoming a common practice at all our ports, 
and the same principle is applied also to steel decks and to inner 
bottom plating. 

In considering the question of deck beams, one has at the same 
time to deal with that of pillaring, for the two are largely inter- 
dependent. In 1860 the pillaring of un iron ship followed the 
same principle as had up to then been the practice in vessels of 


wood, 

The first stepin a progressive direction was made when tubular 
pillars were introduced. These are, however, so expensive that 
even to-day the smaller sizes are but rarely used. Then came the 
‘massed pillaring” arrangement, in which support to the deck is 
afforded by a few very strong pillars placed under longitudinal 
girders which, in association with additionally strong hatch-end 
beams, distribute the localised support over the entire deck. 
Great changes have been made during recent years in regard to 
this matter of beams and pillaring. Beams are now for the most 
part fitted at every frame. They are usually of bulb angle or 
channel section when iron or steel decks are laid, and are con- 
nected to the sides of the vessel by bracket knees. 

The stiffening of water-tight bulkheads has undergone many 
changes during these fifty years. In 1860 the only stiffening to 
water-tight bulkheads, other than that afforded by the several 
decks, consisted of angle bars of reverse frame size spaced about 
30in. apart. 

The influence of the Bulkhead Committee of 1891 is to be seen 
in the practice of to-day. But before the Bulkhead Committee 
sat the Committee of Lloyd’s Register had increased the stiffening 
requirements by making the vertical stiffeners of frame angle size 
and by fitting horizontal stiffeners 4ft. apart in addition. To this 
was subsequently added deep vertical webs at the middle line and 
on each side, in number determined by the breadth of the vessel, 
and this was supplemented by semi-box beam stiffeners, where 
decks were not laid on the beams, and by fitting brackets to the 
heels of the vertical stiffeners and to the extremities of the hori- 
zontal stiffeners. 

The general practice to-day is to use vertical stiffening only, and 
this is frequently formed by flanging the edges of the bulkhead 
plates, which for this pur are arranged vertically. The 
stiffening of the bulkhead in the way of each ‘tween deck and 
in the holds is governed by both the depth from the top of the 
bulkhead and by the height of ‘tween decks, or depth of hold, 
as the case may be. The stiffening of a transverse water-tight 
bulkhead, as now built in a mercantile steamer, is a reasonable one 
and in marked contrast with that of fifty years ago. 

For some years after iron ships were first built they were 
fitted with wood decks, which covered only stringers and tie 
plates—for iron decks were then unknown. With increase in size 
grew the necessity for providing strength in excess of that which 
was obtainable through stringers and tie plates. At length iron 
decks were found to be a necessity, but, at first, they were 
covered with a wood deck flat. Ultimately the wood sheathing 
was discarded, except in passenger vessels and those intended for 
certain special trades; and to-day it is more usual to find un- 
sheathed steel decks than any other arrangement in cargo 
steamers, 

Recent years have witnessed many important departures in steel 
ship construction. The first of these to claim attention is the 
turret steamer introduced by Doxford and Co,, of Sunderland, 
who have built a great many of them for many different owners, 
although of late the demand for them seems to have fallen off. 
Among the advantages of the turrent system is that of a larger 
deadweight carrying capacity than that of the normal type of 
steamer upon the same registered tonnage. It is also said of them 
that they are very seakindly in their behaviour. The ‘‘ Trunk” 
steamers were introduced by Messrs. Ropner, of Stockton-on-Tees, 
and are ebiefly used for the conveyance of ore, grain, and other bulk 
cargoes. The cantilever frame wing tank steamer of Sir Raylton 
Dixon and Co. has been described by Mr. Waynman Dixon before 
the Institution of Civil Engineers, but it is regretted that the 
Institution of Naval Architects contains no record in its ‘‘ Transac- 
tions” of a type of vessel which is not only structurally interest- 
ing, but which has the advantage of affording means for suitable 
immersion in a ballasted condition without an attendant excess of 
stability. ‘I'he same may be said of McGlashan’s side tank steamer, 
but probably the most interesting of all the recent developments 
in ship design is that of Mr. Isherwood. Upwards of ninety of 
these vessels, representing about 356,000 tons gross, have been 
ordered by different companies, and forty of them have been built 
and are at sea. The experience so far obtained regarding their 
structural efficiency has been generally satisfactory. Such a 
distinct departure from previous shipbuilding practice must, of 
course, for some little time to come, partake of an experimental 
character, and one must be prepared to learn by “trial and error” 
regarding this as of all other modes of ship construction. 


Mr. J. Foster King said that Dr. Thearle had given a 
wide review of the whole progress of mercantile ship 
construction, development in size, development in capa- 
city and construction. Fig. 1 of the paper gave the 
amidships section of a sailing ship, which in its essence 











Jury 14, 1911 


THE ENGINEER 





e> 








was one of remarkable simplicity. There were no inter- 
costals; no longitudinal material practically of any 
importance except that contained in the shell and in the 
top stringer, which in itself was remarkably small. That 
had been the actual development of merchant shipbuilding, 
particularly during the last few years. The whole of the 
material had moved from the complicated systems of 
about twenty-five or thirty years ago from the inside to 
the outside of the structure, and the result had been 
that merchant shipbuilding had not only gained 
enormously in strength, but had been reduced enor- 
mously in cost per ton of dead weight carried. 
The shipowner should feel grateful to the leaders in naval 
architecture, who had saved him so much money during 
recent years in applying the principles of mechanics to 
shipbuilding. Dr. Thearle referred to the simplicity 
which was now obtaining in methods of double bottom 
construction, and this system, he would point out, had now 
been in practical use for some years, and had received 
a test of a character which was most satisfactory 
to the owner—that of being subjected to bad usage. 
There had been cases in his experience where ships had 
gone aground on hard bottom and where there had been 
very serious damages to plating, but the resultant 
damage to floors and internal construction had been far 
less than what would have been expected under the older 
systems of construction with solid tloors and close-placed 
intercostals. 

Dr. Hunter said that shipbuilders appreciated the very 
sympathetic attitude of Dr. Thearle and of the Committee 
of Lloyd’s Register to every suggestion that was made to 
them in the way of progress. He hoped, in reference to 
the paper read by Professor Terano, that Japan would 
largely contribute to the future progress and development 
of the art of ship construction. He had had some expe- 
rience of the rapidity of her progress in the art of ship- 
construction, his company having carried out work for 
Japan, including ships and floating docks. They were 
afterwards asked to design and prepare specifications for 
additional and larger vessels; but in the short time which 
passed before they were prepared with these designs and 
specifications they were told that the ships would be built, 
not in England, but in Japan. The system at present 
used, that was, the system by which the longitudinal 
system of construction was associated with the ordinary 
spaced bottom framing, was, if he might correct the 
author, first introduced in the steamship Fenton, built by 
his former firm, S. P. Austin and Hunter, and the date 
.was, he believed, 1876, and not 1880. 

Mr. Stevenson Taylor (president, American Society of 
Naval Architects and Marine Engineers) said that the 
development in shipbuilding on the Great Lakes, if he 
might refer to the paper to be next read, due to the 
conditions which there existed, was one which was 
quite as remarkable as any other development 
of shipbuilding which had occurred in the world. He 
believed that the time would come when the people 
of the United States would not be satisfied to let even so 
great a country as England, so great a country as Ger- 
many, or so enterprising a country as Japan, beat America 
in the art of building steamships. He was confident that 
the day would come when with their enormous popula- 
tion, enormous products of the soil, and the large number 
of inhabitants of varied interests, there would be ademand 
that the United States should have the Stars and Stripes 
flying on commercial vessels, as well as on warships. 

Mr. Thomas Utley appreciated in its fullest meaning 
the statement of Professor Thearle that finality had not 
been reached. That was of great importance to him as 
a manufacturer. He was alluding to the lighting and 
ventilation of great passenger steamers. He believed 
the largest light the Mauretania had up to her shelter 
deck was not more than 16in. in diameter. In the 
Olympic her increased frame space allowed a light of 24in. 
by 19in. to be fitted in her shelter deck. He would go 
further, and say that if Lloyd’s and the Board of Trade 
would give an increased frame space above 3ft., there 
was no reason why there should not be a lighting capacity 
in the important state rooms of every large ocean 
steamer up to anything like 40in. by 30in. clear glass. 
This was an important thing in passenger traffic. It 
had become a recognised thing that the lighting of a 
ship came next in importance to the ventilation of a 
ship, and the Japanese might rest assured that if they 
followed out the system of giving increased light, with 
a perfect system of ventilation which they could obtain, 
there was no question of doubt that they could make 
better use of the lower decks of their steamers so far as 
the accommodation of passengers was concerned. 

Lord Brassey said that, looking to the fact that the 
wind constituted a great propelling force, which Nature 
had placed at the disposal of man, it did seem strange 
that we had ceased to make any use of that cheap and 
mighty power. He hoped that the introduction of the 
internal combustion engine, requiring less space for the 
machinery, less stowage space for the fuel, and a very 
much smaller complement of hands in the engine 
department, would open up the possibility of once more 
achieving a combination, a successful and commercial 
combination, of mechanical and sail power. 


_ The next paper, which we give in abstract, was “ Ship- 
ping on the Great Lakes,” by Frank E. Kirby and Mr. A. 
P. Rankin. 


The object of this paper is to describe and illustrate, without 
touching on the technical side of the subject, the water-borne 
commerce of the Great Lakes of America, which consist of a series 
of inland seas, known as Lakes Superior, Michigan, Huron, Erie, 
and Ontario, reaching east and west 1000 miles, and half that 
distance north and south, with a water surface of over 90,000 
square miles and a drainage basin of 275,000 square miles, connected 
throughout by navigable channels, and discharging through the 
St. Lawrence River into the Atlantic Ocean. 

Navigation on the Great Lakes opens about the middle of April 
and closes early in December, leaving a navigation season of eight 
months, During the four winter months the rivers and harbours 
are ice-bound, and navigation entirely ceases, except in the case of 
car and other ferries, 

An examination of the bulk of the cargoes carried consist of a 











comparatively few articles. Thus, of the 62,363,218 tons passing 
east and west, 41,603,634, or over 66 per cent. of the whole, is iron 
ore. Coal contributes 13,513,727 tons, or nearly 22 per cent., 
grain and flour accounts for 3,345,512 tons, or 54 per cent., these 
three articles making over 93 per cent. of the total, and it thus 
becomes an easier problem to specialise the ships, docks, and 
cargo-handling apparatus. The ships engaged in this great com- 
merce may be roughly, but with sufficient exactness, divided into 
four classes as follows :—(1) Coarse or bulk freighters, including 
all steamers engaged in carrying iron ore, coal, or grain in bulk. 
(2) ‘Package Freighters,” covering steamers carrying general 
merchandise in holds and on main deck, handled generally through 
side gangways. (3) Passenger steamers. (4) Car ferries, used in 
the transportation of railroad cars ac oss the rivers and lakes. 

Bulk freighters.—This type of ship is engaged exclusively in the 
carrying of iron ore, coal, and grain. The ore trade is entirely 
down the lakes, or east bound, the principal shipping ports being 
Duluth, Superior, Two Harbors, Ashland, and Marquette on Lake 
a ps and Escanaba on Lake Michigan. 

‘he coal trade, being all west bound, forms a convenient return 
cargo for steamers which are not exclusively engaged in the ore 
trade. It ranks second in volume, and during the navigation 
season of 1910, 18,406 469 tons of bituminous and 4,170,813 tons of 
anthracite coal were shipped west from Lake Erie ports. 

The iron ore trade is, of course, the most important, and the 
relation of the lakes to the mining and transportation of the ore 
has done more to establish the position of the United States in the 
iron and steel trade of the world than any other fact. Three- 
quarte s of the ore used in the furnaces of the United States 
comes from the Lake Superior region, a thousand miles removed 
from the available coke and limestone supply, and but for the 
lake transportation it would be impossible to economically assemble 
them, the traffic, at rates profitable to the steamers,-offering no 
attraction to the railways; in fact, without this great water route 
the Lake Superior ore deposits could never have been developed. 

The bulk freighter of the Great Lakes to-day, while not a thing 
of beauty from the marine architect’s point of view, is, never- 
theless, a most efficient, economical, and capacious carrying 
machine, excellently suited to the requirements of the business 
she was intended for and is engaged in. Ordinary practice and 
accepted formule have affected her design but little. Extraordi- 
nary conditions had to be met, and the result has been the evolu- 
tion of a type of ship peculiar to the conditions of the trade in 
which she was to operate. She represents no compromise design, 
but is planned with a single purpose in view, no thought being 
given to the possibility of her ever engaging in business of any 
other nature. Under present conditions she is still unhampered 
as to length, and two steamers 617ft. long are at present under 
construction. As, however, a width of 60ft. or over prevents the 
use of all the ‘‘Soo” locks except the ‘‘ Poe,” the possibility of 
serious delay through the derangement of this lock, has to some 
extent governed the beam of the ships, and 58ft. has been gene- 
rally adopted as the maximum up to date, although several 
steamers of 60ft. beam are in use. 

Package freighters.—General merchandise, outside of shipments 
made in bulk, and known as “‘ package freight,” forms a very con- 
siderable trade on the Great Lakes, amounting annually to over 
7,000,000 tons, which is handJed almost entirely in steamers of 
greater speed than the bulk freighters, built expressly for the 
traffic, and owned and operated by, and in connection with, the 
great railway systems. Single-screw vessels of the double deck 
type are used, and, although many of the earlier steamers had 
their machinery amidships, the later types, in common with the 
st practice on Lake screw steamers, have their engines and 

ilers aft. 

Passenger steamers.—The passenger steamers on the Great Lakes 
abound in profusion and represent many differing types. As 
indicating the enormous volume of the passenger business, statistics 
show that 16,000,000 persons annually are carried. The steamers 
engaged on Lake Erie, in the night service between Cleveland and 
Detroit, illustrate the growth of the paddle-wheel type in the 
three steamers which have been successively engaged on this route 
and have each borne the name City of Cleveland. The first of 
these, now known as the State of Ohio, is 225ft. long; she was 
built in 1880, and fitted with fifty-six state-rooms. The City of 
St. Ignace, 272ft. in length. was built in 1886, with the number of 
state-rooms increased to 185, while the present City of Cleveland, 
which was built in 1908, is 402ft. long, 54ft. beam of hull, 92ft. 
beam over all, and has 342 state-rooms. Her engines are of the 
inclined, three-cylinder compound type, of 7000 indicated horse- 
power. In addition to her large passenger capacity, she is arranged 
for 1000 tons of general merchandise, stowed on the forward main 
deck. A steamer is now under construction for this service, 472ft. 
long, 50ft. beam, 94ft. wide over all, which will have 436 state- 
rooms, and 9000 indicated horse-power in her propelling machinery. 

Car ferries.—The car ferries of the Great Lakes, all of which are 
owned and operated by the railway companies, are divided into 
two classes, those for river service, and those specially constructed 
for cross-lake traffic. Operating always in still water, the river 
car ferries are built with low freeboard and flat clear decks, the 
propelling machinery, in the case offthe screw boats, being entirely 
under the car deck, and well out in the wings in the paddle type, 
in which there is no cross shaft, the wheels being independent 
and driven by separate engines. All the river ferries are ‘‘ double- 
enders,” fitted with two to four tracks, and can accommodate 
from eighteen to twenty-four freight cars. These are loaded from 
connecting shore tracks, an ‘‘ apron,” or hinged section, of the dock 
being fitted at the end of the loading slip to provide for the fluc- 
tuation of the water level. Regular service is maintained all the 
year round, the steamers being specially constructed for ice- 
crushing during the severe winter weather. 

The principal routes of the lake car ferries are across Lake 
Michigan, the Straits of Mackinac and Lake Erie. On the former 
about thirteen of these ferries are in operation, the Pére Marquette 
Railway making connections between Ludington, Mich., and seve- 
ral ports on the Wisconsin side, while the Ann Arbor Railway 
operates a fleet from Frankfort, Mich., to cross Lake ports, the 
routes varying from sixty to ninety miles in length. These are 
powerful twin-screw steamers, averaging 350ft. long, with capacity 
for thirty loaded freight cars carried on tracks laid on the main 
deck. The sides are carried up some 18ft. to a shelter deck cover- 
ing the entire ship, except a small portion aft, where the stern is 
left open for the loading and unloading. Passenger cars are not 
carried on these ferries, accommodation for passengers being pro- 
vided above the shelter deck. 

There was no discussion on this paper. 

This was followed by the paper on “ Recent Develop- 
ments in the Sea Transportation of Swedish Ore,” by Mr. 
J. Johnson. The principal feature of this paper was a 
description of ore carrying steamers built on the Johnson- 
Welin system, and particularly the Vollrath Thamm, 
which was dealt with very fully in our issue of March 
18th, 1910. There was no discussion on it. 

The last paper taken in this section was that by Pro- 
fessor Terano and Professor Baron C. Shiba, “ The Design 
and Service Performance of Trans-Pacific Liners Tenyo 
Maru and Chiyo Maru,” treatment with which we must 
postpone to a future issue. 








Iron and steel, it is claimed, can be protected in the 
following manner :—After all the rust has been cleaned off by 
means of stiff wire brushes a tacky paint is put on. Paraffined 
paper is then applied and tightly pressed against the surface, the 
joints of the paper being made slightly to overlap. As soon as 
the paper is in place it is ready for an outside coat of paint. 








THE IRON AND STEEL INSTITUTE. 





IN accordance ‘with previous announcements, arrangements 
have been made to hold the autumn meeting of the Iron and 
Steel Institute at Turin on Monday and Tuesday, October 
Qnd and 3rd, 1911. The provisional list of papers expected 
to be submitted for reading is as follows:—(1) ‘‘ Report on 
the Mineral Resources of Italy,’’? by various authors ; (2) 
‘* On the Autogenous Welding of Metals,’’ by Dr. Francesco 
Carnevali (Turin); (3) ‘‘On the Application of Electrical 
Energy to the Manufacture of Iron and Steel in Italy,’’ by 
Cav. Ing. Remo Catani ; (4) ‘‘ On the Present State of the 
Iron and Steel Industries of Italy,’’ by Signor Comm. Luigi 
Dompé and Cav. Francesco Saverio Pucci; (5) ‘‘On New 
Industrial Processes for the Cementation of Steel,’’ by Cav. 
Prof. Dr. Federico Giolitti ; (6) ‘‘On Cementation with Gas 
under Pressure,’’ by Prof. Dr. F. Giolitti and Dr. Francesco 
Carnevali; (7) ‘‘ On the Transformation of Steel within the 
Limits of Temperature Employed for Heat Treatment,’’ by 
Louis Grenet (Argenteuil, France); (8) ‘‘ On Basic Slag,”’ 
by V. Adolphe Kroll, jun. (Frankfurt-am-Main) ; (9) ‘‘ On 
the Use of Titanium in Iron and Steel,’’ by C. V. Slocum 
(Pittsburg); (10) ‘‘On the Physico-Chemical Properties of 
Slags,’’ by Prof. J. H. L. Vogt (Christiania). A final list of 
the papers to be read at the meeting will be circulated to 
members later. 


OUTLINE PROGRAMME, 


Travelling arrangements on the outward journey.—Arrange- 
ments have been made for members resident in Great Britain 
to travel together. To avoid night travelling on the out- 
ward journey, the party will stay one night in Paris and one 
night at Aix-les-Bains. Special reduced fares have been fixed 
in connection with these arrangements, which include all in- 
cidental expenses during the journey and all accommodation 
at hotels. The party will leave by a special train on Friday, 
September 29th, and reach Turin on Sunday evening. 

On Monday, October 2nd, members will be welcomed by 
the civic authorities of Turin, the Chamber of Commerce, 
the local reception committee, and the reception committee 
of the Associazione fra gli Industriali Metallurgici Italiani, 
in the Grand Hall of the Chamber of Commerce. After the 
reception, the Carnegie gold medal for research (1910) will 
be presented to M. Félix Robin (Paris), and a selection of 
papers will be read and discussed. In the evening there will 
be a reception by the Chamber of Commerce at the Exchange, 
28, Via Ospedale. ; 

On the following day there will be a meeting at the 
Chamber of Commerce for the reading and discussion of 
papers in the morning, and in the afternoon visits to places 
of interest in and around Turin, and to the Fabbrica Italiana 
di Automobili di Torino (F.I A.T. Company, Limited). A 
reception by the Municipal Corporation of Turin, at the 
Town Hall, will be held in the evening. 

Tour in Italy.—On Wednesday, October 4th, the party will 
leave Turin by special train for Savona and Genoa. At 
Savona a luncheon (by invitation of the Societa Siderurgica 
di Savona) will be given on arrival, after which a visit will be 
paid to the worksofthecompany. Thursday will be occupied 
in visiting Genoa, lunching at the Chamber of Commerce, 
visiting the harbour and the neighbouring seaboard, and a 
reception by the civic authorities at the Town Hall. 

Leaving Genoa on Friday Pisa will be visited en route for 
Rome, where a stay of several days will be made, and where 
a reception will be given on Sunday, and a banquet on 
Monday by the Associazione fra gli Industriali Metallurgici 
Italiani. On Tuesday the party will go to Naples, where it 
will be received by the Chamber of Commerce. For the next 
day a visit to the works of the Ilva Company (blast furnaces 
and steel works), where the visitors will be entertained at 
luncheon by the company, and an excursion by steamer 
from the company’s wharf at Bagnoli to the Bay of Naples 
and adjacent coast, returning to Santa Lucia, have been 
arranged. On Thursday Pompeii will be inspected, and a 
return made to Rome. On Friday, October 13th, the party 
will leave Rome (vid Orte) for Terni, where a visit will be 
paid, on the invitation of the Societa degli Alti Forni, 
Fonderie ed Acciaierie di Terni, to the works of the 
company. Florence will be reached the same evening, and 
the next day will be spent there. On Sanday evening Milan 
will be reached, and the official tour will end. 

For the return the party will leave Milan on October 16th, 
and will spend the next day at Montreux, and will leave 
after dinner at 8 p.m. by a special train, which will travel 
through to Boulogne, vid Paris, where breakfast will be 
provided, in time to effect a connection with the mid-day 
Channel Service, reaching Folkestone at 1.15 p.m. Luncheon 
will be served at the Pavilion Hotel. Departure from 
Folkestone by special train, arriving in London, Charing 
Cross, at 4.25 in the afternoon. 

Excursion to the Island of Elba and to Piombino.— 
Members desirous of accepting the invitation of the Societa 
di Miniere e di Alti Forni ‘‘ Elba,’’ the Societ’ Magona 
d'Italia and the Societa degli Alti Forni Fonderie e 
Acciaierie di Piombino, to visit the works of those companies 
will leave Genoa on the night of Thursday, October 5th, at 
11 p.m., by special steamer. Arrangements will be made to 
sleep on board and breakfast will be provided. On reaching 
Portoferraio the next morning, a visit will be made to the 
works of the Elba Company, after which luncheon will be 
served, and visits paid to the mines and to places of interest 
on the Island. The party will dine, sleep, and breakfast on 
board. The steamer will arrive at Piombino the next 
morning, when a visit will be paid to the works of the 
Magona Company, where luncheon will be given, the 
afternoon being devoted to visiting the works of the Alti 
Forni di Piombino, where tea will be served. A special 
train will leave Portovecchio at 6.35 p.m., arriving at 
Campiglia at 7.5, whence the party will proceed by the 
ordinary fast train, leaving Campiglia at 7.25 p.m. to Rome, 
where the party will arrive at 11.50 p.m. 








In no other country in the world, it is asserted, are 
there such vast, varied, and valuable deposits of gypsum as in Nova 
Scotia. The exposures show beds of from a few feet to hundreds 
of feet in thickness, ranging in colour from gray to snow white, 
and frequently of the t quality. Some of the deposits bave 
been worked for nearly a century, but during all this time only 
two mills have been established for the manufacture of gypsum 
products. The production of gypsum rose from ,000 tons in 


1908 to 322,974 tons in 1910, practically all being sent to foreign 
countries, 
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THE DECADENCE OF THE BRITISH INVENTOR. 

Srr,—The reasons offered by Mr. N. O. Horsnaill in this week’s 
ENGINEER for the apparent decadence of the British inventor, 
although undoubtedly correct, do not appear to me sufficiently 
comprehensive. The supineness and lack of enterprise on the part 
of the average British manufacturer, together with his proverbial 
contempt and suspicion of all novelties and innovations, no doubt 
account for the inertness of much British inventive talent. 

But there is another cause which, to a large extent, deters even 
the most enterprising manufacturer from dealing with patented 
articles, and that is the almost prohibitive costs of obtaining and 
enforcing legal protection. Few men care to embark upon a sea 
of expenses incurred in the perfecting of an invention, when they 
know that as soon as the invention has become marketable and is 
in demand, a dozen more or less unscrupulous firms will commence 
manufacturing and selling imitations at lower prices than the 
original firm can afford to, seeing they must provide for re-imburs- 
ing themselves their expenses for perfecting the invention. It is 
only then, when the patent is infringed, that the inventor or 
owner of a patent realises what this precious piece of State-created 
property is worth. If the owner isa man or firm of small means, 
and if the funds at command are not sufficient to put our 
scandalously expensive machinery of Justice into operation, the 
patent is not worth the paper it is written on. 

There is probably no luxury more 4 yas in this country than 
Justice—except for poor criminals ! know of many instances 
where inventors, after sacrificing their hard-earned savings and 
years of labour in perfecting inventions, have had them stolen by 
firms who knew they had nothing to fear in the way of infringe- 
ment suits on account of the poverty of the patentees. Moreover, 
since there is not in Great Britain a single qualified judge 
appointed to try patent cases, it is a ‘‘ toss-up” as to how a de- 
cision will be given, although it is generally recognised that as 
in warfare, victory is usually on the side of the biggest 
battalions, which in this instance means the ablest and most ex- 
pensive lawyers. So far as the majority of inventors are con- 
cerned, the patent laws of this, and in fact nearly all countries are 
a fraud. 

For the most part inventors are poor men, and patents are 
ostensibly issued by Governments for the protection of ideas, to 
enable originators and discoverers to reap a reward for what 
otherwise would be unremunerative toil. Te is universally recog- 
nised that inventors are public benefactors, that through their 
efforts nations become rich and prosperous, and the comforts and 
joys of life are enormously cheapened and increased. If there is 
any class on earth worthy of public recognition and honour it is 
the inventors and discoverers. And how are they rewarded ? 
The Government offers a reward in the shape of a legal docu- 
ment which apparently conveys to the applicant the exclusive 
right to the use of his invention for a term of years—fourteen in 
this country. Before he can secure this, however, he must pay 
the Government the sum of £5, and he is advised, and, indeed, 
will find it necessary to employ a patent solicitor familiar with 
all the red-tape officialism which pertains to governmental de- 
partments. This involves a further expense of anywhere from £5 
to £20. Then he must periodically pay a tax in order to main- 
tain the life of his privilege for the fourteen years. But compliance 
with all these rules and expenses will not assure to him the 
validity of his patent. He can only determine this by prosecuting 
an infringer, a proceeding which is likely to land him in the 
Bankruptcy Court whether he wins or loses. And in nine cases 
out of ten such a suit would merely prove that this Government 
grant was invalid. The very State which offers the inventor pro- 
tection, and taxes him for it, pronounces it spurious, and, indeed, 
often fines him for having trusted it. 

Of all the mean contemptible practices to which the State has 
been addicted, there is nothing meaner or more contemptible than 
the system of so-called patent protection, under which Govern- 
ments have swindled and ruined some of the most valuable mem- 
bers of the community. Contrast all this with the way in which 
property of every other class is protected. The author, the com- 
poser, the dramatist are granted protection of their copyrights for 
a period of three or four times as long as the patentee. They are 
free from taxation in respect of these rights, and the legal costs 
are much less. A prosecution for violation of these rights is 
attended with far less expense, and the judges are better qualified 
to administer justice, and since many are themselves authors, they 
are apt to take a sympathetic view from this standpoint. In the 
case of tangible property the owner of a turnip field or gin mill has 
the whole force of Government behind him to arrest, prosecute 
and punish at the expense of the Government the thief who 
attempts to pilfer a single turnip or drop of gin. The patentee, 
on the other hand, receives no assistance whatever, and judging 
from the excessive fees required to bring an infringer into court, 
it seems as though the State intentionally encourages infringers. 

History records instances where kings and rulers sold titles and 
honours for cash, and such records are mentioned by historians as 
both shameful and humiliating to the nations governed by such 
men. But history fails to record a single instance of a ruler, after 
having granted a title on receipt of the sum stipulated, pronounced 
the title invalid. The British Patent-office is a profitable enter- 
prise, furnishing an income of one million or so per annum to the 
Chancellor of the Exchequer, where privileges are granted for 
cash, and afterwards are often pronounced invalid, without any 
attempt on the part of the Government to return the victim's 
money. It is needless to say that the proprietors and managers of 
any private institution doing business on the principle of the 
Patent-office would be prosecuted and sentenced to long terms of 
penal servitude. Occasionally one hears some eulogy of the 
inventor, but, so far as the treatment accorded by the State and 

ublic are concerned, he stands little above the status of a lunatic. 
n all the lists of the King’s birthday and other festival honours 
how many names of inventors occur? And those few who have 
been singled out for distinction have usually been connected in 
some way with a governmental department. 

The cause of all this is not far to seek. Inventors are usually 
poor—or men of moderate means. They have no organisation, and 
they have never had any parliamentary representatives. Legal 

rivileges are usually the result of class legislation, and whilst 

ndlords, lawyers, authors, doctors, brewers, trade unions—in 
fact, all professions and all classes—have, with but one or two 
exceptions, had their representatives to press their respective 
claims upon Parliament, the interests of inventors have been left 
to the tender mercies of those who fatten on them—the lawyers. 

Not until inventors organise and secure proper parliamentary 
representation will they ever secure fair or even decent treatment 
for the immense benefits they continually bestow upon humanity. 
Although in France, Germany, and America inventions appear 
more frequently than in England, the same evils and injustice are 
found there. There is, however, this difference: Although 
finance controls inventions universally, the foreign financier is 
usually a much more enterprising man than ours, and just as it 
paid the slaveholder to care humanely for his slaves, the foreign 
financier is sharp enough to see that it pays him to give a few 
crumbs to the inventor. 


Moreover, there is the danger that the inventor may enlist the 
assistance of a rival capitalist, and hence he finds it necessary to 
pay. There is, however, a limit to this. In Berlin, for instance, 


a convention of manufacturers of a certain article was recently 
held, and it was agreed that no patents for improvements con- 
nected with this industry should be purchased by any member of 
the trade organisation. 


It was decided that it would be easier to 





imitate, and run the risk of infringement suits, which the organisa- 
tion would defend. 

There is but one way to meet all this, and that is the formation 
of an Inventors’ International Society for extending and 
strengthening the protection of rights of inventors to their own 
creations. 


July 4th. ARTHUR KITSON, 





Sir,—I have read Mr. Horsnaill’s paper and your comments 
thereon. As an inventor who has been through the mill, I must 
say that I think there is a great deal in what your correspondent 
says, but I do not think it is so much the lack of inventiveness on 
the part of our countrymen, but the lack of appreciation of British 
inventions on the part of capitalists and manufacturers. That 
there is more push and desire to try new schemes in France and 
Germany must be obvious to everyone. If it had not been for 
Frenchmen, the aeroplane of to-day might have been little better 
than those which the Wrights brought over from America two or 
three years ago. In your present issue you give an illustration of a 
trackless tramway—is not this a misnomer /—the first in this 
country. If I am correctly informed this arrangement has been 
in use for some years in Germany. Or, take an illustration of 
French inventiveness, but not an engineering one, namely, 
Lumiere’s invention of the dyed starch grain autochrome plates 
for colour photography. I cannot help thinking that an invention 
coming from France, Germany or the States is more likely to be 
taken up here than if it were a British invention. 

As an outside inventor I worked at a machine for eight years, 
and spent £700 on it before I got one penny back ; then the inven- 
tion was taken up, the machine took on with the public, and I was 
well repaid, but the amount of criticism and opposition that I met 
with was very great; some said the machine was not wanted, others 
that it was too complicated. One man who had seen my machine 
at work wrote to me saying it was never likely to succeed, and 
hoped that I would not waste any more money on it. A few months 
later I heard he was trying to make a similar machine. 

Mr. Horsnaill says we must have more technical training, but 
technical training does not exist in some sciences. I am now 
working on a totally novel invention, which promises to be 
exceedingly useful, but there is not a book in the Patent-office 
library, or as far as I can find in the British Museum, that can give 
me any useful help. Most of the help I have obtained has been 
from a foreman wheelwright, a working man. What the professors 
cannot tell me the wheelwright can. I enclose my card. 

July 3rd. J. &. B. 





THE TRAINING OF ENGINEERS. 

Str,—As a result of the recent congress of the Institution of 
Civil Engineers, the attention of engineers is just now strongly 
focussed upon the question of education, and I shall therefore be 
obliged if you will permit me, through the medium of your 
columns, to make known the conclusions that have been forced 
upon me by my own personal experience in connection with this 
subject. 

In discussions upon engineering training now-a-days it is taken 
for granted that an engineer must possess a knowledge of scientific 
principles and must also have had practical experience in or 
upon works, It is mainly upon the way in which the young 
engineer is to obtain the requisite knowledge and experience that 
there is disagreement, though it is my belief that such differences 
of opinion are largely the result of misunderstanding, and are 
often due to lack of experience in connection with alternative 
systems and to the resulting unconscious mental bias. The 
systems in vogue at the present time bear the imprint of the pro- 
fessional educationalist, and are mainly the result of collaboration 
between the professors on the one hand and representative senior 
members of the profession on the other. 

Now, Sir, I venture to affirm that in very few cases are the 
professors qualified to differentiate between a good and a bad 
system, except in so far as it affects the rate at which a student 
may be capable of acquiring knowledge under their instruction. 
They are unable to judge the final result of their scheme, for the 
student must needs pass into other hands before he can become a 
really qualified engineer, and even were it ible for them to do 
so, it is extremely doubtful whether the opinion formed would be 
of any value, for, judging by results, there are few professors 
whose ideals do not differ very greatly from those of the normal 
engineer. It is not at all clear either that the senior members of 
the profession are pre-eminently fitted to lay down the law in 
such matters. We are fortunate in having many leading men 
who have given time and energy in the most whole-hearted 
manner, and with very definite and satisfactory results, but 
there can be no doubt that these gentlemen are very severely 
handicapped by the fact that it is quite impossible for them 
to draw upon their own personal experience. An engineer trained 
in the sixties or thereabouts must have great difficulty in compre- 
hending the dangers and drawbacks of the various modern 
systems, and one cannot refrain from a speculation as to the change 
in front that might result were it possible to persuade one of these 
seniors to offer himself as material for experiment under, say, a 
modern sandwich system. 

I have said enough to indicate that I am of opinion that little is 
to be gained by the continuation of discussion in which the pro- 
fessors and the elders only are heard, and it remains for me to 
suggest that progress will follow closely upon the awakening of 
interest among the younger members of the engineering profession, 
who are personally in closer touch with modern conditions. To 
those, like myself, who fee] that the matter is worthy of very care- 
ful study I venture to put forward the following line of thought :— 
From the point of view of education engineers may be divided into 
two fairly distinct classes. The first of these, which I have on 
other occasions referred to as the ‘‘abnormal class,” consists of 
highly trained specialists, designers, men who belong to the office, 
and who may, without offence, be referred to as ‘‘ paper men.” 
The second class of ‘‘normal” engineers is larger in regard to 
numbers, and comprises all those who are engaged in or upon 
works in actual construction, manufacture, or superintendence. 
The ‘‘engineer-in-charge,” the ‘chief engineer,” the works 
manager, and in practice very often the designers themselves 
belong to this class. 

The highly trained ‘‘ theoretical man” must of necessity be very 
largely the product of a college or university, and although he 
cannot forego his practical training, it may be shortened and sub- 
divided to suit the convenience of his main scheme of study with- 
out seriously affecting progress. The case of the ‘‘ normal” man 
is quite different, for here practical training and experience must 
take the first place, with the result that very often the necessary 
scientific knowledge is acquired under grave disadvantages. It is 
the realisation of this difficulty that has led to the development of 
the mixed or sandwich systems which appears to be so thoroughly 
established in Scotland. 

If it is desirable half-heartedly to mix theoretical instruction 
with practical training in this way, surely, Sir, it is logically 
advantageous to bring the two into still closer contact—in fact, to 
resort to a combined system under which the two artifically 
separated branches are developed simultaneously. To one who 
has seen the workings of such a system there can be no doubt that, 
from the student’s point of view, it undoubtedly forms a great step 
in the right direction, and it is my firm conviction that, given 
suitable material, it is possible in this manner to train engineers of 
the ‘‘normal” type with greater efficiency than is the case with 
any other system of training. 

Taking for granted that a man of average physique is able to 
derive but scant benefit from evening classes while keeping 6 
o'clock time at the works, one is forced to the conclusion that 
shorter hours are necessary, and that optional 9 o’clock time com- 
bined with careful supervision in the works and courses of lectures, 
taking place during the daytime, are desirable. I am aware 





that such a scheme has few friends, but is not this 
largely the result of a failure to appreciate the relative 
importance of the various factors, and also in some cases to an 
unfortunate tendency to approach the subject from any point of 
view but that of the student? To my mind the object in view is 
the development of a properly equipped normal engineer in a 
reasonably short period of time, and in order to avoid misunder- 
standing I put forward below what I consider to be, on the 
average, the ideal scheme. 

The training should commence at school, where at the age of 
eighteen the student must pass an examination corresponding to 
the matriculation of London University, taking the science sub- 
jects together with drawing, practical mathematics, including 
graphics and elementary trigonometry, accountancy, and book- 
keeping, and one modern language. This should be followed by 
six months 6 o’clock time in a works (preferably mechani- 
cal engineering). During this riod the lad should be 
kept down to his work and treated very much as an ordinary 
workman. He should be made to realise that the hard- 
ships undergone are a_ necessary part of his training, 
and that if taken seriously a short period under such 
conditions will be equivalent to a much longer period under less 
stringent discipline. A one-year course at college may with 
advantage be taken at this juncture, but the instruction should be 
such as to educate the student in the art of acquiring knowledge 
by reading and by deduction from the results of experiments, 
rather than with the object of familiarising him with the latest 
developments in some one branch of the profession. Two years in 
works under the combined system will now fit him for an examina- 
tion such as that set by the Institution of Civil Engineers for 
associate membership, and the following year may be spent in works 
abroad (combined system if possible). A final six months with his 
firm in England should complete the training, and during this 
period there will be an opportunity of sitting for the examination 
In case of failure on the first occasion. 


July 4th. B.Sc., A.M. Inst. C.E, 





STRESSES IN SHIPS’ DERRICKS. 


Sir,—Would some of your readers oblige me with a quick and 
ready example of how to ascertain the weight or distribution of 
weight in lifting loads of 4 to 10 tons by usual derricks on ordinary 
cargo boats. Being constantly called upon to consider this 
question, a simple and practical example would be of great value. 

July 8th. SANTERP. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY, JULY 18tu. 

MIDLAND INSTITUTE OF MINING, CIVIL, AND MECHANICAL 
ENGINEERS,—The annual general meeting will be held at the 
Philosophical Hall, Leeds. Confirmation of the Minutes of the 
meeting held at Doncaster, on April 8th, 1911. A discussion on 
Mr. W. E. Garforth’s paper on ‘‘Coal Dust Experiments,” 
3.30 p.m. There will be a Council meeting at 2.30 p.m. The 
Finance Committee wil] meet at 2.25 p.m. to pass accounts for 
payment. 

WEDNESDAY, JULY 197. 

THE STEPHENSON SociETy.—Visit to Swindon Locomotive and 

Carriage Works (Great Western Railway). 


THURSDAY, JULY 20rn. 
THE INSTITUTION OF LOCOMOTIVE ENGINEERS,—Visit to the 
Great Eastern Railway Locomotive Works at Stratford, E. Leave 
Liverpool-street 1.52 p.m. (platform No, 13). 


FRIDAY, JULY 2lsr. 

NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Newcastle-upon-Tyne. An Excursion meeting will 
be held at Blackhill to inspect the different works of the Consett 
Iron Company, Limited. Leave Newcastle Central Railway Station 
at 12 noon. 


MONDAY, JULY 24TH, To SATURDAY, JULY 297. 
THE INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting, 
1911. For programme see page 630 ante. 


SATURDAY, JULY 29TH, to SATURDAY, AUGUST 5ru, 


JUNIOR INSTITUTION OF ENGINEERS.—Summer Meeting in East 
Anglia. For programme see page 653 aite.. 


THURSDAY, AUGUST 3rp, TO MONDAY, AUGUST 2lsr. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—An Excursion to the 
Bergen District, Norway. Leaving King’s Cross on August 3rd by 
special boat train for Hull. 

SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 207TH. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the Geology of Lochaber, including Glens Nevis, Roy and Coe, 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained fror 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, S.E. 


WEDNESDAY, SEPT. 13TH, THURSDAY, SEPT. 14TH, AND 
FRIDAY, SEPT. 157TH. 
THE INSTITUTION OF MINING ENGINEERS.—Cardiff. 
general meeting. Further particulars later. 
MONDAY, OCTOBER 2np, To MONDAY, OCTOBER 16ru. 
THe IRON AND STEEL INsTITUTE.—Autumn meeting in Italy. 
For programme see page 57. 


Annual 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Summer Quarterly Meeting. 

THE summer quarterly meeting of the Midland iron trade, 
which was held to-day (Thursday) in Birmingham, was charac- 
terised bya rather better tone than had been anticipated. Values 
were fairly well upheld by sellers, and there was a rather better 
demand than is generally experienced at this gathering. Con- 
sumers were requiring supplies, and, being imbued with the idea 
that prices had about touched their lowest point, they did not 
make much difficulty as to renewing quarterly contracts. Taken 
all round, it was a satisfactory meeting alike for pig iron, manu- 
factured iron, and steel. Cheerfulness was assisted by the favour- 
able character of the Board of Trade returns for June and for the 
half-year, which showed that the leading markets continue to take 
large and progressive quantities of iron and steel. It is expected 
also, as regards the home trade, that the second half of the year 
will be better than the first. There are evidences, indeed, that 
the trade recovery which has been in progress now for nearly 
two years past is still proceeding satisfactorily. 


Steel Active. 

A cogsiderable amount of business was done in steel, both 
semi-finished and structural, engineers 8 | large buyers on rail- 
way and general account. Makers quoted Bessemer sheet bars, 
£4 12s, 6d. to £4 15s.; Siemens sheet bars, £4 17s, 6d.; angles, 
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£6 12s, 6d. to £6 15s.; girder plates, £7 2s. 6d. to £7 5s.; ship 
plates, £7 to £7 10s.; and joists £6 10s. 


Tin-plates and Tinned Sheets. 

A good business was done by Midland makers of eh age 
and tinned sheets, who are very pleased at the way in which the 
British shipments for June and for the half-year are increasing. 
he quantity for the single month has improved from 36,343 tons 
a year ago to 41,968 tons this year, the corresponding advance in 
values being from £493,013 to £591,207. The increase in quantity 
for the six months was from 239,309 tons to 257,847 tons, and in 
value from £3,192,223 to £3,640,504. The improved position of 
the industry has been attained, in spite of a — falling off in 
business both with the United States and also with Canada, the 
six months’ period being referred to in both cases, and the com- 
parison being with the first half of last year. The American 
demand was reduced in quantity from 41,369 tons to 12,196 tons, 
and in value from £532,842 to £171,870, whilst the corresponding 
lowering in the case of Canada was from 11,806 tons to 
6400 tons and from £147,244 to £98,011. The chief market 
for the six months has been India, the shipments to that country 
(as Midland manufacturers note with much pleasure) having risen 
from 26,394 tons to 31,609 tons, and in value from £356,640 to 
£458,658. The second best market for the month has been the 
Netherlands, which has improved from 20,261 tons to 23,230 tons, 
and in value from £278,776 to £322,676. Third place istaken by 
Germany, whose purchases have improved in quantity from 22,321 
tons to 22,594 tons and from £284,303 to £321,153. Next in order 
come Australia, France, Roumania, Japan, the United States (already 
referred to), Norway, Italy, Canada (already dealt with), the 
Argentine Republic, Belgium and Russia, all of which markets, 
with the exceptions specified, show a large increase in business 
compared with a yearago, The manner in which the decline in 
the trans-Atlantic trade, is more than being made up for by pro- 
gress in the business done with other markets is occasioning much 
satisfaction in the Midlands, 


Pig Iron Active at Firm Prices. 


The improvement in the Cleveland warrant market 
recently noticeable has had a good effect upon the Midland iron 
trade, and sellers this afternoon held their ground very well, 
whilst a considerable business was done both in forge and foundry 
sorts. Quotations ruled about as follow :—Staffordshire : Common 
forge, 49s.; part-mine, 50s. to 50s. 6d.; best all-mine forge, 85s. ; 
foundry, 90s.; cold blast, 115s.; Northamptonshire, 47s. to 48s.; 
Derbyshire, 50s. to 51s.; North Staffordshire forge, 51s, to 52s.; 
and best, 58s, to 59s. 


Galvanised Sheets : Good Progress. 


A good business was done in galvanised corrugated sheets, 
and the quotation was well sustained at from £10 15s. to £10 17s. 6d. 
for 24w.g. f.o.b. Liverpool. Satisfaction was expressed at the 
position of the foreign trade. The shipments for the month of 
June, comparing this year with last, have improved in quantity 
from 39,865 tons to 49,757 tons, and in value from £503,664 to 
£604,713. The exports for the six months have increased in 
quantity from 298,266 tons to 321,906 tons, and in value from 
£3,672,296 to £3,983,201. The Eastern demand has been below 
that of last year, but nearly all the other markets show improve- 
ment. The shipments to India were 71,154 tons, against 
77,545 tons, the value being £784 902, against £856,753. The 
shipments to Japan amounted to 21,067 tons, as compared with 
21,820 tons, and the value was £303,205, against £307,409. The 
shipments to Australia increased in value from £629,297 to 
£676,894 ; the Argentine Republic, from £504,265 to £549,645 ; 
British South Africa, from £157,527 to £201,018 ; Canada, from 
£149 433 to £153,986; and New Zealand, from £133,410 to 
£187,169. An increased trade, as compared with a year ago, has 
also been transacted with the Dutch East Indies, Chile, the Straits 
Settlements, Ceylon, Central America, Germany, Cuba, and some 
other countries. A moderate business was done this afternoon in 
plain sheets, which were quoted: Singles, £7 5s. to £7 7s. 6d. ; 
doubles, £7 10s.; and trebles, £8. 


Bars and other Descriptions. 

Marked bars were well upheld at £8, at which figure they 
have continued for two years past, and there was a good demand. 
Merchant bars were in fair inquiry, the general quotation being 
£6 5s. to £6 7s. 6d. The Albion Bar Mills at West Bromwich, 
which have a capacity of about 400 tons per week, and which until 
recently were in the possession of Tuppers (Limited), have been 
ss together with the brand and goodwill, by Messrs. J. B. 
and S. Lees, Nelson Ironworks, West Bromwich. The plant and 
equipment are to be brought up to date. Messrs. Lees have also 
acquired the Britannia Works, with a view to an early re-start. 
Gas strip was in good demand this afternoon at £6 10s. to 
£6 12s, 6d., and hoops were also in fair inquiry, and were quoted 
£7. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Brighter Prospects in Pig Iron. 

THERE was a very fair attendance on the Iron Exchange 
on Tuesday, and taken on the whole now, the condition of things 
is more settled; there is a much better feeling to note. Pig iron 
has not yet quite recovered, but it is generally thought that there 
are much better prospects ahead. With the exception of Middles- 
brough, which was firmer, there was little change to note in prices. 
Finished iron and steel show no quotable change. Copper and 
sheet lead quiet but steady. Tin ingots also steady. 


Quotations. 


Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
53s. to 53s, 6d.; Derbyshire, 53s, 6d. to 54s.; Middlesbrough, 
open brands, 55s. 7d. to 56s, 1d., according to delivery. Scotch: 
sartsherrie. 60s. 6d. to 61s.; Glengarnock, 58s. 6d. to 59s.; Eglin- 
ton, 58s, to 58s, 6d., delivered Manchester. West Coast hematite, 
64s,; East Coast ditto, 62s., both f.o.t. Delivered Heysham: 
Gartsherrie, 58s. 6d. to 59s.; Glengarnock, 56s. 6d. to 57s.; Eglin- 
ton, 56s. to 56s. 6d. Delivered Preston: Glengarnock, 57s. 6d. 
to 58s.; Gartsherrie, 59s, 6d. to 60s.; Eglinton, 57s. to 57s. 6d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £6 10s. to £7; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; 
boiler plates, £7 15s.; plates for tank, girder, and bridge work, 
£7 to £7 5s.; English billets, £5 to £5 5s.; foreign ditto, £4 10s. 
to £4 12s. 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £71; tough ingots, £61 to £61 10s.; best selected, 
£61 10s. to £61 15s. per ton; copper tubes, 84d.; brass tubes, 


63d.; condenser, 7}d.; brazed brass tubes, 84d.; rolled brass, 
64d.; brass wire, 6jd.; brass turning rods, 6d.; yellow metal, 
6d. to 64d. per lb. Sheet lead, £16 to £16 5s. per ton. English 
tin ingots, £193 10s. per ton. 


The Lancashire Coal Trade. 


The attendance on the Coal a was comparatively 
small, and the market generally could only be described as very 
idle. Quotations were unchanged, 


Cotton Spinning. 


At a meeting of the general committee of the Federation of 
Master Cotton Spinners’ Association, held in Manchester a few days 
ago, it was stated that with regard to the proposed short-time 
movement in the American cotton section, the necessary percentage 





of firms engaged in this branch of the trade in favour of short 
time had not been obtained, and it was not intended to take any 
further action in the matter. The —- necessary to bring 
about an alteration in the working hours of this section is 80. 


British Cotton Growing. 


As a result of the decision of the British Cotton Growing 
Association to increase the buying price of cotton at all stations 
along the Lagos Railway, it was stated at a meeting of the Council 
of this Association last week that there was now a greatly increased 
demand for cotton seed for planting purposes, and it is anticipated 
that there will be a paced scorn enlargement of the area under 
cotton this season. The Association have undertaken the distri- 
bution of all seed for planting for the current year on behalf of the 
local government. ‘The total purchases of cotton in Lagos from 
the beginning of the year amount to 4981 bales, as compared with 
4901 bales for the same period of last year. As regards Nyasaland, 
the export of cotton for the financial year 1910-11 amounted to 
4342 bales of 400 lb. each, compared with 2147 bales for 1909-10. 
It is estimated that in this country there are 20,000 acres under 
cotton, compared with 12,750 acres last year. As regards Uganda, 
there is every reason to believe that the estimate of a 20,000-bale 
crop from Uganda will be realised. The total authorised capital 
of the Association is £500,000, of which £42,967 still remains to be 
raised. 


Manchester South Junction and Altrincham Railway. 

The authorities of the London and North-Western Rail- 
way Company last week took over the management of the above 
line. The line is controlled by a joint committee of the North- 
Western and Great Centra) Railways, and is managed alternately 
by these two lines, the. last named having been responsible for the 
line’s working for a period of four years. There was, some time 
ago, a report in circulation that the line is to be converted from 
steam to electric working, but no steps have yet been taken in 
the matter. 


Cheshire Lines Railway. 


Mr. J. A. Charnley, district —— at Halifax on 
the Lancashire and Yorkshire Railway, has been appointed general 
manager of the above line. 


The Recent Strike. 


The local strike among the seamen, dockers, and carters 
was terminated, through the mediation of Mr. Askwith, in the 
early hours of Monday last. Some idea of the extent of the dis- 
pute can be gathered from the number of the trade unions con- 
cerned. These were as follows:—The Amalgamated Society of 
Railway Servants, the Railway Workers’ Union, the United 
Carters, the Dockers’ Union, the Watermen’s Union, and the 
National Sailors’ and Firemen’s Union. Considerable concessions 
have been made in all cases by the masters, and it is stated that 
the increase of wages granted by the Manchester Ship Canal Com- 
pany to the men in the Watermen’s and Dockers’ unions will 
amount to about £25,000 per year. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


The condition of the hematite pig iron trade is much the 
same as reported last week. There is not much new business being 
done either for prompt or forward deliveries ; in fact, there is next 
to no disposition to place contracts except to cover immediate 
wants. Local steel makers are taking rather larger supplies of 
iron in Cumberland, but at Barrow the consumption of iron 
remains the same, and there are no signs of any improvement. 
The output is equal to all that is required, and some makers have 
been running iron into store for weeks past. Prices are nominal. 
Makers set down mixed numbers of Bessemer iron at 63s. per ton 
net f.o.b. Special sorts are at from 66s. to 69s. per ton net. In 
the warrant market there has been no business done for some 
time. Sellers quoted 62s per ton at three months. Buyers offer 
61s. 9d. The stores of warrant iron have been largely increased 
in West Cumberland, and the total held has been lifted up to 
52,006 tons. The Cumberland total has been increased by 4840, 
and the Furness total decreased 119 tons. 


Iron Ore, 

For iron ore there is a steady demand on local as well as 
Scotch account.. In the district there is no increase in the activity 
noticable, except that a little more ore is being raised in Cumber- 
land to meet local wants. Prices are steady, with good average 
qualities at 11s. to 12s., and the best qualities, such as Hodbarrow, 
are quoted at 19s. 6d. per ton. The shipments of Hodbarrow ore 
are large, Glasgow and other Seotch ports taking good supplies. 
Only a few cargoes leave Barrow. The importations of foreign ore 
have not been large for some time. Supplies are brought to the 
Barrow Steel Company regularly, and also to the Millom and 
Askam Company, from the mines in which these two concerns are 
interested in Spain. Best sorts of Spanish ore are quoted at 20s. 
per ton delivered. 


Steel. 


Rails are occupying the bulk of the attention of steel 
makers. A good output is being maintained from Barrow and 
Workington for home and overseas buyers. The demand is steady, 
but on the quiet side. Some good contracts are held, but the 
margin of profit at present is very small. Heavy sections of rails 
are at £5 12s, 6d. to £5 15s. per ton. Light rails are at £6 5s., 
and heavy tram sections at £8 10s. per ton, and both represent 
limited trades. Steel shipbuilding material is in good all-round 
request, The plates now being used at the Barrow Shipyard are 
of huge dimensions, and are obtained from Glasgow district and 
also from South Wales. Other steel sorts are in quiet demand. 


Shipbuilders and Engineers. 


Messrs. Vickers launched on Friday a small cruiser for 
the Chinese Government. Admiral Togo and many Japanese 
officers visited the Barrow shipyard on Monday last, and besides 
inspecting the new big Japanese cruiser being built there, looked 
over the yard, and were pointed out the place where the Japanese 
battleship Mikasa, i: ae which Admiral Togo lead the line in the 
battle of the Sea of Japan, was built. 


Shipments. . 

The shipments of pig iron last week reached 3429 tons 

and steel 1104 tons, a combined total of 4533 tons, and a decline 

on the week of 3637 tons. The shipments of pig iron and steel 
this year now stand at 258,095 tons, a decrease of 106,790 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 


ALTHOUGH little or no business is being done in raw 
materials, most of the local steel works have commenced the half- 
year with plenty of work on hand, and deliveries of pig iron are on 
a normal scale again. Itis thought that business may develop more 
satisfactorily after the quarterly meeting at Birmingham: Prices 
are extremely low in all sections of the iron and steel trades, and 
manufacturers are hoping that a revival of business in the autumn 
may put things on a better footing. At the same time, very little 
complaint is made regarding the volume of work on hand. All the 
armament works are well employed, and most of the makers of 
high-class steel are equally busy. The future is regarded hope- 
fully. The continued brisk overseas demand for steel products 
is one of the best features of local trade. This activity is in face 





of a falling off in American trade ; but prospects there are now 
regarded as much more promisi Last month’s export returns 
show that cutlery shipments totalled £66,849 against £62,278 a 
year ago, and £54,779 in June, 1909. The activity in the manu- 
facture of agricultural and farming tools and implements is re- 
flected in the export figures of £216,053 against £192,698 a year 
ago. The export of electro-plate is also on a much larger scale. 


The Coal Trade. 

The coal trade has not quite recovered from the effects of 
the recent strikes at the Humber ports, for the accumulation of 
loaded wagons at the ports and railway sidings had been very 
heavy, and stocks at the collieries were increasi The result 
has been a further curtailment of output in some individual cases. 
Coal is now being moved off in normal fashion, but the serious 
falling off officially recorded in consignments received at Hull and 
Grimsby shows to what an extent the coal trade has suffered. The 
half year’s returns of traffic at Hull are also very poor. On the 
whole, prices have kept up very well. Some spot lots of best hards 
have been offered at special rates, but, generally speaking, little 
forced selling has been in evidence, and the market price for best 
hards remained at 8s. 6d. to 8s. 9d. per ton. The inland demand 
for industrial purposes is on a large scale. 


Gas Coal. 

Most of the gas coal contracts have now been arranged on 
the basis of a slight reduction, compared with last year’s rates, the 
prices varying from about 3d. to 9d. per ton under old contracts, 
according to circumstances, Where prices were very favourable a 
year ago practically no reduction has been made. 


Slacks. 

Slacks of all descriptions are in strong demand, some 
collieries being largely in arrear with deliveries on contracts. 
Coking smalls are in short supply, with prices firmer. Several 
quantities of rough slacks are quoted at higher rates. Quotations: 
Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 
5s. 9d.; seconds, 4s. to 4s, 3d., all per ton at pits. 


House Coal. 

The hot weather has helped to keep business in house coal 
to very small proportions, Stocks at collieries are rather heavy, 
and few pits are working more than three days per week. Con- 
tracts continue to be renewed at the same figures as last year. 


Pig Iron. 

There is no further change to note in prices of common 
pig iron, but hematite is rather easier in tone, t Coast mixed 
numbers selling at as low as 67s. 6d. to 68s. per ton net. The 
Lincolnshire Iron Association has decided to keep prices on the 
present basis, which has obtained now for some months past, 
and it is believed that the worst of the depression being over no 
reduction is likely. Quotations :—Lincolnshire, No. 3 foundry, 
50s. 6d.; ditto forge, mottled and white, 493. 6d.; ditto basic, 52s. ; 
Derbyshire foundry, 49s. 6d. to 50s. 6d.; ditto forge, 47s. 6d. to 
48s. 6d., all per ton net delivered Sheffield or Rotherham. East 
Coast hematite, mixed numbers, 68s. net, and West Coast, 76s. to 
77s., less 24 per cent. discount. 


The Steel Trade. 

Operations in many branches of the steel trades have been 
hampered a good deal by the extremely hot weather. As previously 
noted, production is on a very heavy scale, and there is no doubt 
that, but for the fact that local manufacturers covered themselves 
for raw material some months ago, the market for the latter would 
be much more active than is at present the case. Unfortunately 
prices show no recovery, and with wages at the highest level the 
margin of profit iscut very fine. A fair number of inquires are 
circulating, but they do not represent any very substantial orders, 
In the cutlery trade endeavours are being made to raise prices of 
certain articles, especially table knives, to a more remunerative 
level, owing to the increased working costs due to the upward 
tendency of hafting materials, increased wages, and the expense 
of carrying out the new factory regulations, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

ON the whole, the pig iron market has been favourable to 
sellers for nearly a fortnight, with the exception of Tuesday this 
week, when there was a set back. On the 4th inst. Cleveland 
warrants were as low as 46s. 3d. cash buyers, but they rose to 47s. 
on Monday, and a fair business was reported, buyers beginning to 
think there was something in the upward movement, there being 
several good influences noticeable, chief among them being the 
favourable news respecting the United States iron and steel trades, 
particularly the rail and pig iron branches. Furthermore, stocks 
have been decreasing, and Connal’s stock of Cleveland pig iron has 
dropped 709 tons this month to 593,844 tons. Then the realised 
price for No. 3 Cleveland pig iron last quarter came out consider- 
ably higher than anyone could have expected. Shipments of pig 
iron from the Cleveland district, it is true, show up very poorly 
this month, but that is due not to bad trade. It is brought about 
by the seamen’s strike, and the lowness of the water in the rivers 
and canals on the Continent, which prevents the pig iron being sent 
from the ports to the interior, except at a cost which cannot 
be borne. On Tuesday there was a drop in prices, the 
reason for which it is not easy to assign, but the price 
of Cleveland warrants fell 34d., and business was on a very 
small scale. On Wednesday, however, the upward move- 
ment was resumed, and the price of warrants went up 2d., to 
46s. 104d. cash buyers. This week as much as 47s. 3d. per ton for 
early delivery has been asked by producers for No. 3 Cleveland 
pig iron for prompt delivery, a higher figure than anything that 
has been reported since early April. On Wednesday 47s. 14d. was 
quoted for No. 3, 50s. 74d. for No. 1, 46s. 74d. for No. 4 foundry 
and No. 4 forge, and 46s, 44d. for mottled and white, or 14d. more 
than was reported on Tuesday. 


Hematite Pig Iron. 


There has during the last fewdays been more activity in 

East Coast hematite pig iron, and prices are firmer, though not 
actually higher. The market in this district has been helped by 
the revival that is reported in the prices of West Coast warrants, 
which have for some little time been the weak spot. They are 
usually quoted at a higher figure than East Coast iron, but recently 
have fallen below it, and this has prevented prices in this district 
rising. The poor and, indeed, unprofitable rates for hematite pig 
iron are disappointing when account is taken of the prosperity of 
all branches of the steel industry which are consumers of this 
description of pig iron, and more especially of the plate and angle 
trades, which are assured of full work for a long time to come— 
robably over the next twelve months. Mixed numbers of East 
wen hematite iron are at 61s. 6d. per ton for prompt f.o.b. 





delivery. 
Ironmaking Materials. 
B is still ded in regard to the sale of foreign 
iron ore. It isa long time since there was a transaction under 


ordinary transactions, and for average quality Rubio ore merchants 
adhere to 20s. per ton ex ship '[ees as their rate. They cannot get 
it, and there has been a case where, when it was offered to an iron- 
master at 19s, 3d., the busi was declined. C Ss, as a 
matter of fact, are not disposed to give more than 19s. per ton, 
and imports are very small, hardly more than half the average. 
As much ore, however, as ever is being consumed, but ironmasters 
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are drawing out of their stocks, instead of buying at prices which 
they consider too high. Coke is a little firmer in price, there 
being less on offer, and stocks at the collieries have been consider- 
ably reduced, this, however, being more due toa decrease in the 
production than an increase in the consumption. Furnace coke, 
which could last week be bought readily at 14s. per ton delivered 
at Middlesbrough works, is now realising 14s. 6d per ton. Lime- 
stone delivered at Middlesbrough furnaces varies from 4s. to 4s. 3d. 
per ton. 


Realised Prices, Wages, and Railway Rates. 

The public accountants appointed under the Sliding Scale 
Arrangement in the pig iron trade of the North of England, after 
an examination of the ironmasters’ books, have declared that the 
average price realised by the producers for the No 3 Cleveland pig 
iron which they delivered during the second quarter of the current 
year was 49s, 0.16d. per ton, or only 6.7d. less than in the previous 
quarter, and in accordance with that, the wages of blast furnace- 
men in the North-East of England will be reduced 0.5 per cent. 
from July 1st. There will be no change in the rates for the 
conveyance of iron-making materials over the North-Eastern 
Railway this quarter. Most traders are much surprised that the 
cainiel price came out so high, for the average of the quoted 
price during the quarter was only 46s. 7.6d. per ton, or nearly 
2s, 4d. per ton less than the realised price, a difference which is 
almost unprecedented. The realised price declined in the quarter 
only 6.7d., the quoted price over 2s. 7d. It is apparent that in 
the second quarter of this year the makers of Cleveland pig iron 
were delivering chiefly iron that had been sold during the first two 
months of the current year, for not since February has so high a 
price as 49s. been quoted for No. 3, while the highest asked 

tween April and June was only 47s. 44d. The low-priced con- 
tracts which were taken in the second quarter will have to be 
executed this quarter, and lower prices and wages must be 
expected at the next ascertainment. The 46s. 7.6d. quoted rate 
last quarter is the worst since 1905, and the realised rate for the 
same quarter was the worst since the third of 199. On the 
strength of the above named realised price for Cleveland pig iron 
the Cleveland mineowners have asked the ironstone miners to 
agree to a reduction of 1 per cent. in their wages, and the men are 
taking time to consider the claim. 


Reduced Production of Pig Iron. 

The Middlesbrough Chamber of Commerce estimates that 
the production of pig iron by the fifty-four blast furnaces in 
operation at that port was last quarter 580,000 tons, against 600,000 
tons in the previous quarter, and that as the average production 
per furnace per day is about 130 tons, the suspension of operations 
for Coronation Day meant a reduction of 7000 tons of pig iron. 
Altogether there are seventy-nine furnaces built. Pig iron exports 
showed an increase last half-year, but much to most traders’ sur- 
prise there was a falling off in the exports of manufactured iron 
and steel, nearly 145,404 tons being shipped last quarter, against 
176,369 tons in the previous quarter, this decrease being due to 
the lessened deliveries of rails, particularly to India and South 
America, and one of the leading local rail-making establishments 
was working short time during the greater part of the quarter. 


Manufactured Iron and Steel. 

Business in most branches is steadily improving, and the 
outlook is quite encouraging. Nearly all the works are fully em- 
ployed, and consumers, who have lately been slow about furnishing 
the specifications for the steel they have bought, are now putting 
pressure on the manufacturers to complete contracts. The greatest 
activity is at the steel plate and angle mills, and some of the ship- 
builders have been buying plates in Germany and Belgium, small 
lots of which have already come to hand. The production of plates 
and angles was never so large in this district as it is at present, 
and it might be larger still, for the Moor Works of the South 
Durham Steel and Iron Company at Stockton are still idle. as they 
have been for nearly four years. Manufacturers of shipbuilding 
material may fairly count upon full employment of their works for 
the next twelve months, while higher prices may be expected to 
rule. Steel ship plates are at £6 15s.; iron ship plates at £6 12s. 6d.; 
iron ship angles at £7; steel ship angles at £6 7s. 6d.; packing 
iron and steel, £5 15s.; iron ship rivets, £7 7s. 6d., all less 24 per 
cent. fo.t. Galvanised and corrugated sheet manufacturers in 
this district have no lack of orders, and, indeed, in this respect 
are better off than most of their competitors in other parts of the 
country ; in consequence, they are able to realise better prices, 
and for 24 gauge they obtain £10 15s. per ton, less 4 per cent. 
f.o.b. Iron bars are kept at £7, and steel bars at £6 5s., both less 
2% per cent. f.o.t., and there is a good inland demand for them. 
Steel hoops are at £6 1l5s.; steel strip at £6 10s.; steel joists at 
£6 10s.; and steel sheets at £7 7s. 6d., all less 24 per cent. f.0.t. 


Shipbuilding, &c. 

A lull in the distribution of orders for new vessels is 
reported, but that is because the builders cannot undertake to 
deliver for months ahead ; they are full up with orders for the 
remainder of this year, and some, indeed, have enough contracts to 
keep their yards in full operation for quite twelve months. 
Besides this builders, have raised their prices for new tonnage 
rather substantially, partly to cover the increased cost of materials. 
Everyone being full, there is little competition for further orders, 
and thus the tendency of prices is upwards. The amount of new 
shipping now in course of construction is the largest ever reported, 
being in excess of even the record of 1906. On the Tees at June 
30th there were 86,649 tons of shipping under construction, against 
70 967 tons a year ago, and on the Tyne 246,504 tons, against 
194,537 tons, on the Wear 195,104 tons, against 108,500 tons, and 
at the Hartlepools 69,506 tons, against 65,283 tons. 


Labour Unrest. 

At the shipyards at the Hartlepools this week the heaters 
have come out on strike. The riveters pay their heaters 4s. aday, 
but the latter have put in a demand for ls. a day increase, and 
seem to look to the employers to pay the advance. The latter, 
however, refuse to recognise any responsibility in the matter, the 
rate of payment being a matter of arrangement between the 
heaters and riveters. Three shipyards are affected. A deputation 
from the General Railway Workers’ Union has waited upon the 
general manager of the North-Eastern Railway Company at York 
with respect toa minimum wage for all the workshop employés 
all over the system. A minimum of 303. was asked for mechanics 
and other skilled labour, 22s. for labourers, 24s. for strikers and 
blacksmiths’ assistants, and a forty-eight hours week. The official 
report of the interview states that the deputation declined to put 
forward the case of the labourers and the lower-paid men unless 
they were also allowed to represent the case of the skilled 
mechanics, which the general manager declined to allow, because 
the company is already in negotiation with another society with 
regard to these men. In the Northumberland coal trade the 
miners are now balloting whether they shall have a general 
strike against the three-shift system. It seems to be 
rather doubtful whether there will be the requisite two- 
thirds majority. The Northumberland Coal Trade Conciliation 
Board, on the notice of the mmers, ceases to exist on August 
15th, the owners having refused to incorporate in the regulations 
a provision for an advance of 30 per cent. on the standard basis. 
The owners themselves are dissatisfied with the board, which has 
been in existence many years, as they are called upon to pay 
higher wages in proportion to prices than formerly. With regard 
to the difficulty with the seamen, the shipowners in many cases 
have determined to lay up their steamers now that the Shipping 
Federation scale of indemnity has been made more liberal, and 
within the next week or two a large number of laid-up vessels will, 
in all probability, be seen in our rivers though the trade is quite 
brisk, and there is plenty of work for all vessels, In such 





circumstances, the rates of freight must rise; indeed, there is 
already a firmer tendency all round, which is to the detriment of 
those shippers who have c i.f. contracts for coals. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


The Pig Iron Warrant Market. 

THERE was a considerable demand for Cleveland warrants 
towards the end of last and at the beginning of the present week, 
and prices improved 6d. to 9d. per ton. Subsequently pretty 
heavy sales of warrants were made, and the prices fell away about 
4d. Advices from the United States have been more encouraging, 
and the Board of Trade returns and an expectation of an early 
settlement of the labour troubles in the shipping trade were 
believed to be the main considerations behind the improve- 
ments in prices. But strikes in certain departments of 
the shipbuilding trade and the determination of the 
shipowners to lay up a considerable amount of tonnage 
brought the conviction that the labour question still operates 
to the disadvantage of trade, and in these circumstances 
the tone of the market became unsettled. Purchases have been 
made, however, in view of the annual trade holidays that might 
otherwise have been deferred, so that, on the whole, the market 
has exhibited a fair amount of activity. Since last report business 
has been done in Cleveland warrants from 46s. 4d. to 47s. 1d. cash, 
46s. 64d. to 47s. one month, and 47s. O}d. to 47s. 24d. three 
months. ‘Transactions have also been noted at 47s. 14d. for 
delivery in eleven days, 47s. ld. fourteen days, and 47s. 3d. for 
3rd August. The market is now closed until Tuesday next for the 
Glasgow Fair holidays. 


The Scotch Pig Iron Trade. 

The business in Scotch pig iron has been of moderate 
extent. Consumers have been purchasing only to meet immediate 
wants, which are unusually small at this holiday time. Prices are 
somewhat irregular. Those of G.M.B. iron are about 6d. per ton 
better, in sympathy with the condition of the warrant market, and 
while most of the special brands are unchanged, one or two are 
quoted by merchants 6d. to ls. below the makers’ prices. Free 
at ship at Glasgow, Govan and Monkland are quoted, Nos. 1, 
56s. 6d.; Nos. 3, 65s. 6d.; Carnbroe, No. 1, 59s 6d.; No. 3, 55s. 6d.; 
Clyde and Gartsherrie, Nos. 1, 6ls.; Nos. 3, 5ts.; Summerlee, 
No. 1, 62s. 6d.; No. 3, 57s. 6d.; Langloan, No. 1, 63s.; No. 3 
58s.; Calder, No. 1, 63s.; No. 3, 59s.; Coltness, No. 1, 82s.; No. 3, 
58s.; Eglinton, at Ardrossan or Troon, No. 1, 56s. 6d.; No. 3, 
55s. 6d.; Glengarnock, at Ardrossan, No. 1, 64s. 6d.; No. 3, 
59s. 6d.; Dalmellington, at Ayr, No. 1, 57s.; No. 3, 55s.; Shotts, at 
Glasgow or Leith, No. 1, 62s. 6d.; No. 3, 58s.; Carron, at 
Grangemouth, No. 1, 63s.; No. 3, 58s. per ton. There are 79 
furnaces in blast in Scotland, compared with 85 at this time last 
year. The shipments of Scotch pig iron were small, being 1392 
tons foreign and 2331 tons coastwise, the total of 3723 tons com- 
paring with 6193 tons in the corresponding week of last year. 


The Hematite Trade. 

There was some inquiry for Cumberland hematite warrants 
early in the week, and 4 tons were disposed of at 61s. 3d. to 
61s. 2d. cash, and 62s. for delivery in three months. The demand 
for hematite generally is quiet, and so far as the West of Scotland 
is concerned there will be comparatively little wanted until about 
the end of the month, when the works will get back to about their 
normal consumption, Scotch hematite is quoted 65s. per ton. 


Finished Iron and Steel. 

During the first half of the week the malleable iron and 
steel works in Glasgow district were comparatively well occupied 
finishing up work in hand before entering on the holidays, which 
will last throughout next week. The amount of fresh business 
coming to hand is moderate, but it is thought there may be a fair 
accumulation of orders to proceed with when the works are 
restarted. Finished iron is quoted on the basis of £6 10s. 
for crown bars, less the usual 5 per cent. discount. Steel 
angles are at £6 10s.; ship plates, £6 17s. 6d.; sheets, £7 7s. 6d.; 
bars, £7 10s.; and boiler plates, £7 12s. 6d., all subject to 5 per 
cent. discount for delivery in the Clyde district. By the good 
offices of the Board of Trade, what might have proved a serious 
dispute has been averted in the meantime, and, it is hoped, may 
be ultimately settled by means of arbitration. The gasworkers at 
the steel works have for some time been agitating for increased 
rates of week-end pay, and conferences with the employers were 
ineffective, so that the men threatened to strike ; but it has now 
been arranged that both parties will abide by the decision reached 
by a special court of arbitration appointed by the Board of Trade. 


The Shipping and Coal Trades. 

These important trades have been much hampered in 
their operations by the strikes of seamen, firemen, and dock 
labourers which have been proceeding during the past three or 
four weeks. Shipowners and shippers who were bound to get 
cargoes despatched have had to pay increased, and in some cases 
excessive, rates of wages, which no one believes can be maintained. 
Put quite a number of the Clyde shipowners have steadily resisted 
the demands of the men, which include recognition of officials 
having no properly constructed unions behind them, and it has 
been arranged to lay up a considerable amount of tonnage, which 
might without difficulty have found employment if there had been 
crews prepared to man the vessels. Compensation will be paid to 
the shipowners during the time their vessels are thus laid aside, 
and it is hoped by this means so to diminish the demand for sea- 
men and firemen that the men will be obliged to surrender. The 
dock labourers have at several of the ports rendered loading of 
vessels impossible for shorter or longer periods, and the coal trade 
has suffered a good deal in consequence. Still, a fair amount of 
coal has been got away in the past week, and the stoppage of 
work at the collieries for ten days or so in Lanarkshire will give the 
dock labourers time to reflect on what is likely to be the outcome 
of the policy they are now pursuing of boycotting all vessels whose 
owners decline to recognise the authority of the men’s leaders and 
pay the rates of wages they demand. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

ADMIRALTY coals, both qualities, first and second, con- 
tinued in strong demand. The requirements of the fleet were 
such as to leave colliery owners little to sell. Great uncertainty 
prevails as to future conditions, for at no time in the experience 
of the oldest members on Change has there been so many diffi- 
cult matters tocontend against. The strike remains an apparently 
immovable hindrance. Though 11,000 men are out on strike and 
the subsistence of strike allowance is only 10s. a week, one hears 
no sound of yielding, though the endurance of strikers and of 
tradesmen is fairly brought to the last point, and now the aim of 
the more headstrong of the colliers is by the manifesto issued to 
the Scottish and English colliers to bring about a general strike 
through the coalfield. Against this the more sensible men are 
opposed, and it is hoped their opinion will prevail. The Welsh 
coal trade has received a blow that will takea long time to correct. 
Some good signs were noticeable in the course of the week ; the 
Treharris men gave way and better news was received from the 
Tareni men, and minor differences in pits, such as the refusal of 





men to pay up union arrears, show a lessening spirit. Old colliers 
— if ‘‘Mabon’s” advice could be followed all would yet be 
well. 


Latest Quotations, Cardiff. 

There was no animation in b on Wednesday. On 
‘Change members said business was dull; tonnage delays were 
caused, it was stated, by the prevailing labour trouble. Buyers 
a were holding back until after the Carnarvon Investiture, 

llers having best Admiralty coals complained of deficient 
supplies. The strike situation had no new feature. Latest quota- 
tions :—Best large steams, 18s. 6d. to 19s.; best seconds, 17s. to 
17s. 9d.; ordinaries, 16s. to 16s, 4d.; best drys, 16s. 6d. to 17s,; 
ordinary drys, 15s. to 15s. 6d.; best washed nuts, 14s, 6d. to 15s,; 
seconds, 13s. 6d. to 14s. ; best washed peas, 12s. 6d. to 13s. 6d.; 
seconds, lls. to 12s.; best bunker smalls, 10s. to 10s. 6d.; 
best ordinaries, 9s. 6d. to 10s.; cargo smalls, 8s. 3d. to 8s. 9d.; 
inferior, 7s. 6d. to 8s.; best Monmouthshire black vein, 15s. 9d. 
to 16s.; ordinary Western, 15s. 3d. to 15s. 6d.; best Eastern, 
14s, to 14s. 3d.; seconds, 13s. 6d. to 13s. 9d. Bituminous: 
Very best households, 17s. to 18s.; best ordinaries, 143. 6d. to 
16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s, 9d.; 
smalls, 10s. 6d. to 10s, 9d.; No. 2 Rhondda, 12s. 9d. to 12s. 3d.; 
through, 10s. 3d. to 10s. 6d.; smalls, 8s. to 8s. 6d Patent fuel, 16s. 9d. 
to 17s. 6d. Coke: Special foundry, 24s. to 25s.; foundry, 18s. to 
20s. 6d.; furnace, 16s. to 17s. Pitwood, 19s. 6d. to 20s. 





Newport, Mon., Coals. 

Last week the coal trade was much steadier, tonnage 
arriving freely, and placing coalowners in a better position. 
Forward business not too active, but leading collieries have full 
order books; smalls easier; house coal quiet ; coal shipment, 
foreign 107,120 tons, and coastwise 16,050. Closing prices :—Best 
black vein, 15s. 6d to 15s. 9d.; Western, 15s. to 15s. 3d.; Eastern, 
13s. 9d. to 14s.; other kinds, 13s. 6d. to 13s. 9d.; best smalls, 
8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; inferiors, 7s. 3d. to 7s 6d. 
Bituminous: Best house, 15s. 6d. to 16s. 6d.; seconds, 14s, 
to 15s. Patent fuel, 16s. to 17s. Coke: Foundry, 18s. to 20s.; 
furnace, 16s, to 17s. Pitwood, 19s. to 19s. 6d. 


Swansea Coal. 

The coal market has been well attended, considering the 
difficulties that prevent free and ready business ; tonnage has been 
delayed and is scarce. For immediate delivery prices have been 
moving up slightly. Total shipments last week: Coal, 61,893 
foreign; patent fuel, 14,725 tons. Latest :—Undertone quiet ; 
Swansea large easier ; sellers quoting lower prices for immediate 
loading ; red easier, machine made nuts and cobbles no move- 
ment, but peas very firm ; rubbly culm not so firm ; duff in good 
demand and high ; little demand for steam ; best hand picked, 
21s. to 23s, net ; second, 18s. to 20s.; big, 15s. 6d. to 17s. 6d., 
less 24; red vein, lls. to 13s., less 24; machine-made cobbles, 
20s. 6d. to 22s. net; Paris nuts, 22s, 6d. to 23s. net; French 
nuts, 22s, to 23s. dd. net : German nuts, 21s. 6d. to 23s, 6d. 
net; beans, 19s. to 21s, 6d. net ; machine-made large peas, 10s. 6d. 
to lls. 6d. net: fine peas, 9s. 6d. to 10s. net; rubbly culm, 
7s. 3d. to 7s. 9d. ; duff, 3s. 9d. to 4s. 6d. net. Steam coal: Best 
large, 18s. to 19s, ; seconds, 13s. to 14s.; bunkers, 10s. to 11s. 3d. ; 
small, 7s. 6d. to 8s. 6d., all less24. Bituminous: No. 3 
Rhondda, 18s. to 19s. ; through, 13s. 6d. to 14s. 6d.; small, 
10s. 6d. to lls. 3d., less 24; patent fuel, 14s. 6d. to 15s., all less 
24. Coal quotations all f.o.b., net cash 30 days, 


Iron and Steel. 


Six full turns were worked at Dowlais last week at the 
Goat mill, the Bessemer furnace, and the blast furnace, and 
despite the great heat which prevailed the operations were 
conducted with great vigour until Saturday mid-day. One of the 
special requirements to be met was the demand for tin bar, 
dumping having slackened of late, and the home bar maintains its 
position. In the Big mill the chief product was fish plates, 
needed to accompany the heavy rails turned out at the Goat mill. 
Latest quotations, Swansea Exchange :—Hematite pig iron, mixed 
numbers, 60s. 14d. cash, 61s. 44d. month ; Middlesbrough, 45s 944. 
cash, 47s. 04d. month ; Scotch, 52s. 10}d. cash, 533. 14d. month ; 
Welsh hematite, 66s. to 66s. 6d. delivered ; East Coast hematite, 
66s. c.i.f.; West Coast hematite, 66s. c.i.f.; steel bars, Siemens, 
£5; Bessemer, £4 17s. 6d.; iron ore, 18s. 6d. to 19s. 6d., Cardiff 
or Newport, Mon. 


Tin-plate. 

Shipments were again large in the Swansea district, and a 
total of nearly 100,000 boxes was again recorded, Latest :—The 
tin-plate market is quiet, but steady. Makers’ quotations un- 
changed. Ordinary cokes: Bessemer, 14s.; ternes, 14s, 3d. to 
14s, 6d. C.A. roofing sheets, 30g., £9 to £9 5s.; big sheets for 
galvanising, £9 to £9 5s.; finished black plates, £11 10s.; gal- 
vanised sheets, 24 g., £10 15s.; bluck tin, £195 cash, £188 10s, three 
months. Other quotations:—Copper, £57 33. 9d., £57 15s. three 
months. Lead: English, £13 17s. 6d.; Spanish, £13 7s. 6d. 
Spelter, £24 15s, Silver, 24,,d. peroz. Amicable arrangements 
made with bar cutters and annealers. 


A New Coalfield. 

Since the acquirement and partial development of the 
Whitworth estate by a German syndicate greater attention has 
been given to the Neath district as the scene, probably, of more 
colliery efforts. It is the opinion of some authorities that the 
Dulas Valley should get more attention than it has yet received, 
and millions of tons of coal are awaiting the coming of the miner 
and the action of capitalists. There are already some large 
colliery undertakings there, such as the Oallwyn, Seven Sisters, 
Banwen, and Crynant. The last named is likely, so it is conjec- 
tured, to become an important field of operations, the anthracite 
being largely unworked. 


Lianelly. 

A better trade is reported in tin-plate, with hardening 
yrices. Several manufacturers are booked to the end of the year. 
"he make suffered from the great heat, and this also applies to 
the steel works, A reversion to the twelve hours’ shift is to be 
made at the end of the month, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





JoHN WILLIAMS AND Co., of Wishaw, Scotland, have appointed 
Mr. H. B. Sparrow, of 65, Fenchurch-street, E.C., as their sole 
agent in London. 

Mr. Grorce H. Hucues, M.I. Mech. E., having completed his 
agreement with Robert Warner and Co, engineers, Limited, has 
resigned his position as engineer and works manager at Walton- 
on-the-Naze, to commence practice as a consulting engineer at 35, 
Queen Victoria-street, E.C. 

Mr. BENJAMIN DEAKIN, M.I. Mech. E., M.I.E.E., who for many 
years occupied a responsible position on the engineering staff of 
the City and County of London Electric Supply Corporations, and 
subsequently was engineer and manager in Australia for the 
British Insulated and Helsby Cables Company, and the Electric 
Supply Company, of Victoria, has joined the firm—with a seat on 
the Board—ot ~ ddl Roxburgh, Property, Limited, Melbourne, 
who are agents for Messrs. Hadfield’s Steel Foundry Company, 
Limited, Brown Bayley’s Steel Works, Limited, William Cooke 
and Co,, Limited, and other firms, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c- 
(From our own Correspondent.) 


Rheinland-West phalia. 

THE slightly downward movement noticed in former weeks 
was continued also in the last week of June, and was especially 
marked in prices. Bars, sheets, and pipes have decreased in quota- 
tions, and later on hoops and rivets, and also, though juite unexpec- 
tedly, wire. Orders for heavy — are strongly competed for, and 
therefore prices are weak. Syndicate troubles are increasing, and this 
fact prevents a healthy development of the iron market. Pessimists 
think a further reduction in rates inevitable. Numerous contracts 
for the third quarter have already been booked. Quietness con- 
tines in the pig iron trade, consumers being provided up to the 
end of the year. Sales of the German Steel Convention are reported 
pretty satisfactory. Girders and sectional iron sell freely. A good 
deal of briskness is also noticeable in railway material, and heavy 
lots have been exported. Some fairly large orders are being secured 
in bars, but only at low rates, and the same is the case in hoops, 
M. 127.50 being quoted now, as compared with M. 140 to M. 155 
pt. in May. Sheets are fluctuating between M. 132.50 and 
M, 137.50 p.t.; medium plates cost M.10 p.t. less than the above- 
mentioned rates. The prolongation of the Screw Convention has 
been decided upon till January 15th, 1912, at unchanged quo- 
tations. In Solingen steel manufactured goods a lively and a 
satisfactory business is done, and exports are brisk. The locomo- 
tive and wagon-building departments are well occupied. 


The Steel Convention. 

Sales of the Steel Convention in May of this year were 
548,016 t., as compared with 496,704 t. in April of this year, and 
150,887 t. in May, 1910. Of the aboved-named quantity 317,566 t. 
were bars, as compared with 288,461 t. in April of this year, and 
971,430 t. in May, 1910 ; drawn wire, 71,297 t., as compared with 
67,356 t. in April, and 59,406 t. in May last year ; plates, 95,197 t., 
as compared with 86,514 t. in April of this year, and 74,576 t. in 
May last year ; pipes, 15,165 t., as compared with 12,958 t. in April 
of this year, and 7895t. in May, 1910; castings, 48,791 t., as 
compared 41,415 t. in April of this year, and 37,580 t. in May last 


year. 


Krupp in France. 
The Petit Parisien contirms the report that Krupp, Essen, 
has bought 299 hectares between Maubeuge and Feignies for the 
purpose of building large works there. 


List Quotations. 
Latest rates are as follows:--Raw spathose iron ore, 
M. 11.60; roasted ditto, M. 16.50; Nassau red iron ore, 50 per 
cent. contents, M. 14 p.t. net at mines ; spiegeleisen, 10 to 12 per 
cent. grade, M. 65 to M. 66; white forge pig, Rhenish-West- 
phalian quality, M. 62 to M. 63; Siegerland brands, M. 59 to 
M. 60; iron for steel making, free Siegerland, M. 60 to M. 61; 
Rhenish-Westphalian sorts, M. 63 to M. 64; German Bessemer, 
M. 70; basic, free Luxemburg, M. 52 to M. 53; Luxemburg forge 
pig. free Luxemburg, M. 48 to M. 50 ; German foundry pig, No. 1, 
M. 66; No. 3, M. 64; Luxemburg foundry pig, No. 3, M. 50 to 
M. 52; German hematite, M. 70; good merchant bars, M. 100 to 
M. 105; iron bars, M. 130 to M. 133 ; hoops in basic, M. 127.50 to 
32.50 ; steel plates in basic, M. 122 to M. 124; steel plates for 
boiler-making purposes, M. 132 to M. 134; common plates in 
basic, M. 122 to M. 124; sheets, M. 135 to M. 140, all per ton free 
at works, 








Coal in Germany. 

The Upper Silesia deliveries of coal in the first two weeks 
f June were 9169 t. p.d., or 612 t. more than in the correspond- 
ing period last year. Considering the time of the year business 
transactions have been pretty good. In the coke trade deliveries 
are satisfactory. Demand and inquiries have improved in the 
Rhenish- Westphalian coal district, but the pits are still insufficiently 
occupied, and the working hours have been restricted. Shipments 
up the Rhine have been rather extensive. 


Austria-Hungary. 

All the larger works are in satisfactory employment, and 
they report plenty of orders to be coming in. Building material 
is selling freely. Prospects in the coal trade are pretty good, and 
demand continues regular though not extensive. Coke shows an 
improvement. 


No Change in Belgium. 

There has been no alteration or improvement in the con 
dition of the Belgian iron and steel market, and the best that can 
be said is that rates have not decreased. The average price for 
basic bars is £4 10s. p.t. free Antwerp, while inland purchasers 
pay 120f. p.t. free place of consumption. What is at present paid 
for bars hardly covers the costs of production, but inquiry has 
increased, and this may lead to improvements in prices by and by. 
A lively trade is done in girders at the former quotations, and the 
outlook is fair; for inland requirements, 162.50f. p.t. is paid in 
retail business. Rails develop satisfactorily, the number of orders 
increasing. Pipes and semi-finished steel are depressed, and are 
being sold at reduced rates. More firmness is felt in the Belgian 
coal trade. Contracts for house coal are placed at former quota- 
tions. Briquettes are easily disposed of at 1f. p.t. more than was 
previously quoted. Foreign trade during the first five months of 
this year shows an increase of 968,653 tons in import, as compared 
with export. German import has increased 315,395 tons. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 5th. 

DURING the past week or ten days the railroads have ordered 
50,000 tons of stru :tural bridgework for bridges in the Central 
West. These orders come at a fortunate time. All of the material 
is wanted for early delivery. It is known that there will be more 
large orders soon, as the railroad managers want bridgework done, 
and they know prices are at their lowest. The steel mills are for 
the most part idle this week, and may not resume until about 15th 
inst., this being the repairing season. Users of basic and Bessemer 
are now calculating on large quantities, ranging from 5000 tons up. 
The sheet mills have bought largely during the week, and this has 
given encouragement to the smaller iron interests. Very large 
orders have been booked for steel cars, the Pennsylvania ordering 
2000, the Erie 2000, and other roads 1000 cars each. This leads 
to contracts for plates, bars, wheels, axles, &c., all of which will 
give the mills a good start on autumn business. Railroad equip- 
ment is badly needed, and orders for a partial filling up of require- 
ments cannot be longer delayed. A sugar plant in Brooklyn wants 
1200 tons for a pump and boiler plant, and 1200 tons go fora 
masonic temple in San Francisco. In Philadelphia 2100 tons are 
wanted for a high school, and in this city numerous buildings are 
to be pushed to completion. The last half of the year will be 
busier than the first he if by far. Large orders are now pending 
for pig iron, and prices appear steady in all markets. e last 
large order for locomotives was for eighty, for a western road to 
be made at Philadelphia. It is considered that copper stocks have 
decreased 10,000,000 tons during the past twelve months. The 
present rate of production will probably be maintained, it being 
the desire of the greater interests to bring price of electrolytic up 
to 13 cents. The larger interests are not crowding copper on the 
pon market, but the smaller interests are showing a desire to 
unload. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 

, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
end of the abridgment is the date of the adverti: t of the pt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 








STEAM ENGINES. 


29,468. December 19th, 1910.—IMPROVEMENTs IN DOUBLE-ACTING 
SINGLE-CYLINDER STEAM ENGINES, Pierre Smal, of 79, Rue 
Rubens, Brussels, Belgium. 

The steam engine described in this specification is provided, as 
shown, with a single central exhaust device, which opens and 
closes twice for each revolution of the crank. The exhaust device 
consists of a cylindrical chamber beneath the main cylinder. This 
chamber is in communication with the cylinder by means of a 
rectangular port, and is provided with a similar rectangular 


N°29,468. 


Fig |. Fig 2. 























exit. A cylindrical valve pierced with a rectangular port rotates 
continuously within the chamber, the speed of rotation being the 
same as that of the crank. This results in the exhaust device 
opening and closing twice in each revolution. Thus Fig. 1 shows 
exhaust on the forward stroke just about to commence. At Fig. 2 
compression on the backward stroke is just beginning. Fig. 3 
shows exhaust on the backward stroke at its commencement. In 
Fig. 4 compression on the forward stroke has just begun.—June 
21st, 1911. 


1253. January 17th, 1911.—IMPROVEMENTS RELATING TO THE 
GOVERNING OF ENGINES, Johann Stumpf, of 33, Kerfiirsten- 
damm, Berlin, W. 

From the accompanying engraving the details of this invention 
will not be clear. Even the drawing accompanying the printed 
specification is on too small a scale to be readily interpreted. The 
engine is of the twin-cylinder type, driving a common shaft. On 





























either side of the fly-wheel there is an excentric driving through a 
rod and crank on to a small countershaft lying parallel with the 
crank shaft. The cranks on this countershaft are at right angles. 
A common shaft governor A is carried on the countershaft, and this 
controls two shifting excentrics, one for each engine. The rods 
from these shifting excentrics operate bell crank levers, the 
upright arms of which are connected to the cam rod B for the 
eylinder valves.—/June 21st, 1911. 


INTERNAL COMBUSTION ENGINES. 


16,072. July 5th, 1910.—IMPROVEMENTS RELATING TO APPARATUS 
FOR AVOIDING THE OVERHEATING OF INTERNAL COMBUSTION 
ENGINES, Bertram Hopkinson, The Engineering Laboratory, 
Cambridge. 

Into the wall of the combustion chamber is screwed a plug A, 
through which is drilled a hole. This hole is fitted with a fusible 
alloy melting at, say, 200 deg. Cent. A cap B provided with a 
series of holes C serews down on top of the plug. If the given 
temperature is exceeded the fusible alloy melts, and is blown out 
by the pressure of the gases, the cap B preventing the ejected 
metal from doing any harm. The gaseous mixture escaping by 
way of the holes C will bring about the stoppage of the engine. 
If desired the device can be employed so as to give an audible 





indication, as by a whistle, that the given temperature has been 


exceeded, or a direct mechanical device worked by the pressure 
escaping from the fused plug may be attached, whereby the inlet 
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valve on the engine is cut off under the same circumstances. 


June 21st, 1911. 


DYNAMOS AND MOTORS. 


14,680. June 17th, 1910.—IMPROVEMENTS IN DyNAMO ELECTRIC 
MACHINERY, the Hon. Sir C. A. Parsons, C.B., and A. H. Law, 
both of Heaton Works, Newcastle-on-Tyne. J 

In this specification means are described for holding the end 
windings on fast turbine-driven dynamos. The windings A are 
secured to the armature core B rotating between the poles, one of 
which is shown at P. The end windings C extending beyond the 
pole pieces are held by a number of bolts D screwed into a portion 
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of the armature shaft, the portion of the shaft referred to being 
preferably of greater diameter than the rest; of the shaft. The 
bolts D are screwed into this portion and hold the end winding C 
in a radial direction, the centrifugal load being distributed 
between washers underneath the bolt heads. The heads of the 
bolts may be made detachable in any well-known manner so that 
the coils of the winding can be put in or taken out after the bolts 
D have been screwed into place.—/une 21st, 1911. 


LOCOMOTIVES. 


9933. April 24th, 1911.—IMPROVEMENTS IN DEVICES FOR SUPPLY- 
ING FEED-WATER TO TRAVELLING Locomotives, Dino Pesci. 
of 4, Piazza Mazzini, Pisa, Italy. 

The tender carries a receptacle A along one side and for its full 
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Fig. 3. 


This receptacle can be swung out over the side on arms 
Hose pipes C connect the 
At those points of 


length. 
B pivoted to the side of the tender. 
receptacle with the water tank in the tender. 
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the line where it is desired to take in water a pipe line D is erected 
on standards at the side of the line. This pipe is provided with a 
series of valves E normally held closed. An arm F depending 
from the spindle of each of these valves carries a roller, which, if 
the receptacle A is in the “out” position, will engage on a rail 
mounted on one side of the trough A. This forces the valve open 
and allews the water to pour into the trough and through the hose 
pipes C to the tender. Fig. 1 shows the receptacle in the ‘‘out” 
position, and Fig. 2 in the “tin” position.—June 21st, 1911. 


TRANSMISSION OF POWER. 


6977. March 20th, 1911.—IMpROVEMENTS IN BALL BEARINGS, 
Luther Badger, of Saint John, Multnomah, Oregon, U.S.A. 
This ball bearing is intended for free working under end thrust 
in either direction or under lateral stress. In the engraving it is 
shown as applied te a wheel and axle, say, of a motor car. The 
shaft A has fitted to its end a double cone-shaped circular element 
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B stepped, as shown, with three ball races. Intermediate steps on 
this part receive the points of other steps formed in the interior of 
two surrounding members C D. The steps on C D provide the 
other halves of the ball races on B. The parts C D are screwed 
from opposite sides into the hub of the wheel, and are provided 
with retaining bolts E and brass caps F. G is a reservoir for oil.— 
June 21st, 1911. 





AERONAUTICS. 


17,186. July 19th, 1910.— IMPROVEMENTS IN AEROPLANES, 
Lieutenant John William Dunne, 16, Charing Cross-road, 
London, W.C. 

All the elements which go to form an aeroplane may be divided 
into two classes. In the first, which includes the wings or support- 
ing surfaces, we have those parts which are intended to produce 
the required ‘‘lift.” In the second, comprising the radiators, 
tanks, &c., are those parts responsible for the production of head 
resistance without any corresponding increase of the “lift.” The 
total head resistance is, of course, the resistance of the latter class 
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together with the “‘drift” of the supporting surfaces. The pre- 
sent invention seeks to increase the ratio, “lift”: total head 
resistance, not by diminishing the head resistance of the second 
class of parts, but by enclosing them in wind screens, so as to 
obtain from these wind screens a certain amount of additional 
“lift.” The engraving shows a biplane in which such a wind 
sereen is employed to shield the car and the aviator’s body. The 
wind screen A is supported on a girder-like projection from the 
main frames and rises a foot or so above the lower main supporting 
wing. The under surface of the screen is inclined upwards to 
about the same angle of incidence as the under surface of the car 
B, which latter itself acts as a source of “ lift.”—June 21st, 1911. 


7417. March 24th, 191]. — IMPROVEMENTS IN CONTROLLING 
MEANS FOR AEROPLANES, A. E. Chevrolet, of Artenay, Loiret, 
France. 

This is another invention combining the controlling devices for 
three different parts of an aeroplane in one element. The hand 
wheel A is mounted on a shaft, which is connected by a universal 
joint with the shaft B controlling the vertical steering rudders. 
The shaft Bis journalled in a plate C, on which there are pivoted 
two slotted semi-circular sectors D, E at right angles to each other. 
The sector D is connected to the\’Stabilising members such as the 
ailerons or wing-warping device, and the sector E to the elevation 





It will be understood that the shaft B may be rotated 


rudders. 
sectors D, E displaced without affecting the two 


or either of th 
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remaining adjustments. Otherwise any two or all three if desired 
may be operated simultaneously.—/June 21st, 1911. 


MINES AND METALS. 


15,674. June 29th, 1910.—IMPROVEMENTS IN BLAST FURNACES, 
Edward Fox-Strangways Zohrab, of Scotscalder, Thurso, 
Caithness, N.B., Thomas Henry Evens, 4, Broad-street-place, 
London, and Thomas Evans Brown, 21, Grove - avenue, 
Hanwell, Middlesex. 

At the sulphur zone in the furnace, protuberances A are formed 
on the side walls. These check the descent of the ore, so that the 
action of the fuel is at this point made more effective. At the 
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phosphorus zone depressions B are arranged in the side walls. In 
these depressions the gaseous fuel becomes localised in its com- 
bustion, and a much higher temperature than is ordinarily the 
ease is obtainable. The furnace is gas-fired, the mixture of air 
and gas being introduced through special tuyeres at C and D. 
June 21st, 1911. 


MISCELLANEOUS. 


2594. February 1st, 1911.—IMPROVEMENTS IN ELECTRIC SWITCHES. 
Siemens Brothers Dynamo Works, Limited, Caxton House, 
Tothill-street, Westminster, and R. A. R. Bolton, The Gables, 
Wolseley Bridge, Stafford. 

To prevent the ordinary knife switch from automatically flying 
out under the dynamic action of a very heavy overload it is pro- 
= to provide it with the form of positive locking device shown. 

is consists of a lever-like piece A pivoted at B to the knife, and 


N92594 


NS 





S 
SS 








MG 


GG 




















rovided at C with a hole for the reception of the operating 
ndle. The lever A has, further, a stop D whereby it is pre- 
vented from rotating too far, and a shoulder at E. This shoulder 
engages with the bent-down end of a catch F, also pivoted to the 
knife. The other end of the catch clips over a projection G fixed 
to the top contact H. A spring J constantly pulls the catch 
upwards. In opening the switch the pull on the handle attached 
at C causes the lever A to rotate slightly so as to pull the catch F 
clear of the projection G.—June 21st, 1911. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


995,268. Rerort Furnace, 7. A. Thom, Cheshunt, and H. Pryoy, 
Hempstead, Saffron Walden, England.—Filed September 20th. 
1909. 

This patent is really for a gas producer, and claims the combina- 
tion of a producer, a central combustion chamber separate from 
and communicating with the producer, an enclosed retort space 
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surrounding the combustion chamber, separate from and com- 
municating with the combustion chamber, a set of approximately 
vertical retorts arranged within the retort space, and means for 
supplying secondary air to the combustion chamber exterior to the 
producer, There are two claims. 
995,248. DEEP WELL Pump, P. J. Gildea, San 
Filed June 1st, 1910. 

A number of pressure chambers are placed in the well as shown, 

and the water is raised by admitting air under pressure to each 


"rancisco, Il. 








successively, beginning with the lowest, which lifts the water into 
the next above, and soon. The pressure is thus kept moderate, 
no matter how high the total lift. There are ten claims. 
995,441. DyYNAMO-ELECTRIC MACHINE, W. P. Dandliker, West 
Allis, Wis., assignor to Allis-Chalmers Company, a Corporation 
of New Jersey.—Filed October 1st, 1910. 
This invention consists in the combination of a slotted annular 
core, coils placed in the slots of the core and having end turns 
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beyond the ends of the slots, rods each extending through a 
plurality of end turns, rings of insulating material fixed relatively 
to the core, and means for supporting the rods from the rings. 
There are thirteen claims. 
996,031. Locomotive, G. B. Rait, Minneapolis, Minn.—Filed 
September 22nd, 1909. 
This patent is for supplying fuel to locomotive fire-boxes by 
mechanism. The fuel is pushed on to the front end of the grate 
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through a tube by a piston. Means are provided for sending a 
blast of air into the fire-box through the coal tube. A small 
donkey engine is used to work the apparatus. There are seven 
long claims. 
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THE TURIN EXHIBITION. 
(By a Special Correspondent in Italy.) 
1 ef Bad 
FRENCH AND GERMAN SECTIONS. 

FrontinG the English section, and occupying on the 
Monealieri side of the river the entire space of about a 
inile and a-half between the “ Umberto” bridge and that 
of the “ Principessa Isabella,” an uninterrupted line of 
palaces is reflected in the water. The general effect is 
imposing, and though the architecture of some of the 
buildings of the nine countries represented partakes in a 
marked degree of their native style, there is yet nothing 
stridently unharmonious in the contrast. In the centre 
of the line the reservoir for the Great Cascades, which 
form the principal feature of the evening illuminations, 
stands out white against the high background of the trees, 
while the interspace between the foot of the hill and the 
broad monumental bridge divides to right and left the 
pavilions of France and of Germany, who, for quantity 


{ 
the evaporating apparatus of the Jean Bart, and a| 
battery of twenty-four Belleville generators for the same 
ship. There is also one of the generators for the Com- 
pagnie Parisienne de Distribution Electrique, and a Belle- 
ville boiler—one of the twenty now being made for the | 
same company—with an hourly production of 20,000 kilos. 
of steam at 17 atmospheres superheated to 325 deg. 

In the Agricultural Section also France has just finished 
putting together the best line of harvesters in the Exhi- 
bition, being represented by the good work of about 
seventeen firms, whilst showing also cereals and imple- 
ments for the fishing and wine industries. Besides this 
she has in the transport department at the extreme 
south end of the Exhibition no less than twenty-four 
motor cars and chassis shown by Panhard, Peugeot, 
Delahaye, Darracq, Berliet, Renault, Reviére, Charron, 
Hotchkiss, Aleyon, and Bayard Clément. The servants | 
in charge prohibit visitors so far from taking off the | 
bonnets ; as to the carriage work, the models may be 








thought not quite so pleasing, nor the finish so perfect, as | 

















AUTOMATIC CYLINDER GRINDER—MAYER AND SCHMIDT 


and variety of exhibits vie with each other for the honour 
of the first place among foreign nations at the Turin 
Exhibition. 

In the cases of both these countries, however, the 
buildings which bear their names can contain, in spite of 


| 19th). 


every known agent of military or commercial aggrandise- 
ment from the Dreadnought to the dredger. The demon- 
stration in Germany would be patriotic ; here it is signi- 
cant. “ Navigare necesse est!” 

In the next room is the shell, bomb, and explosive section, 
headed by Nébel and by “ Sprengstoff,” of Hamburg, with 
chronographs, and an instructiveline of neat leather port- 
able cases containing “ trotyl” cartidges for cavalry officers, 
and labelled each for its special object of column-destroy- 
ing, girder-blasting, or train-wrecking. This exhibit, for lack 
of space, has flowed over into the lace department. The 
hospital appliances and scientific and surgical instruments 
are also remarkable for their variety and good workiman- 
ship ; German surgical instruments have in fact for some 
years past been undermining in Italy the previous 
supremacy of England in this branch. 

Germany’s magnificent show of railway material has 
already been described (Article II., THe Encinzer, May 
Her exhibit in the Machinery Hall produces 
almost the impression of a doubt as to whether the Exhi- 


| bition itself be not in Germany ; the very 30-ton electric 


crane for the setting up of the plant is by the Deutsche 
Maschinenfabrik A.-G. of Duisburg. The German 
industries best represented in this hall are the machine 
tool and textile branches. The former section is the best 


| of its class in the Exhibition, and is a remarkably large 


one. Among the most prominent names are those of 
Defries, of Dusseldorf, and Hiibner, of Chemnitz, with 
miscellaneous stands; Von Pittler, of Leipzig, witb his 
well-known patent lathes; the Wanderer-Werke, of 
Schénau, with a good line of milling tools; and Henry 


| Pels, of Berlin, who has a particularly interesting exhibit 


of John’s punching, shearing, and notching machines, 
some of which are already well known in Italian works, 
as his double and single-ended machines for notching 
and bevelling joists, angle bars and channels, and his 
triple punch for making holes of 18m., 20 m., and 22 m. 
by the mere throwing into gear of the tool of the size 
desired. A billet shears for cutting cold billets up to 


| 5in. square with a tensile strength of 32 tons per square 


inch is also shown, together with a new joist shears in 


| seven sizes, which cuts in one stroke, and in about 


eleven seconds, joists from 3in. up to the largest dimen- 
sions, or deep flange girders, without any dislocation of 
the material. The tools, which are all shown in motion, 
have frames built up of rolled steel plates. Another 
excellent stand is that of Messrs. Mayer and Schmidt, 


| of Offenbach, with their familiar grinding and polishing 


| machines. 


those of the English section. None of the cars shown | 


| have wire wheels. 


their large size, only a very small part of what the nation | 
has to show, and the national pavilion has therefore been | 


chosen for an exhibit of selected industries, while the 
others have been relegated to separate buildings, or have 
found hospitality in the various general sections. This 
scattering of forces over a wide area renders any compre- 
hensive estimate of value a work of extreme labour, and 


is perhaps apt to give undue significance to the prominent | 4 
| great Creusot firm which shows with Ansaldo—like the 


position of the industries selected to represent the fiag, 
industries which, for France, are those of furs and 
dresses, while for Germany they are those of ships and 
shells. 


The wing behind this exhibit is also French territory, | 
and contains her aeronautic show, unquestionably the | 
finest here, and is supported by the Gnome Company, the | 
Astra, and others, besides the Zodiac with balloon frame- | 
work, and Deperdussin, who shows a 70 horse-power | 
memoplane for two passengers. The splendid train of | 


| the Paris-Lyons-Mediterranean Company in the railway | 


department has already been noticed under that heading 
—Article II., THe ENGIneER, May 19th. In the Metal- | 
lurgical Section, too, the country is most admirably | 
represented by names — without counting that of the | 


| Compagnie des Forges et Acieréries and the Compagnie 
| des Forges de Chatillon, Commentry et Neuves, which | 
| shows coast defence and field artillery, locomotive driving | 


But the claim of France to the first place in the Turin | 
Exhibition does not rest merely upon the show in the | 


pavilion which bears her name. 


On the north side of the | 


river there are, in fact, several others exclusively French, | 
as, for instance, those of decorative art, of the woods and | 

















LUTHER’S SEMOLINA SIFTER 


forests, and of finance, whilst her engineering exhibit, | 
just opened in the Electricity Hall, is also remarkable. 
The block system, the Lakhovsky method of fixing rails 
to sleepers, and Cousin’s detonators for replacing fog 
signals, all in use on the French railways, are well shown. 
In the Machine Tool Section Panhard and Levassor have 
a large stand of ribbon saws and drills, an automatic saw 
sharpener, a new automatic log saw, and an automatic 
planing machine for squaring timber; Essig, of Nancy, 
show grinding tools; Proutet, hand tools; while 
Citroén and Co. and Piat have good lines of spur, 
bevel, mitre, and worm wheels. In the Electric 
Section, which is, perhaps, the most complete of any 
foreign nation, the Société Alsacienne de Construc- 
tions Mécaniques de Belfort shows generators and 
dynamos, with photographs of the principal installations 
executed by it, while another interesting stand is that of 
Vedovelli Priestley, of Paris, the firm to which is entrusted 
the searchlights on the Po and 20,000 of the lamps in the 
grounds. The radiographic institutions are well repre- 
sented, and the Belleville Company, in a room to itself, 
has a most interesting exhibit of dynamos, Diesel motors, 
feed pump, high-speed engine, boilers forming part of 








* No, V. appeared June 30th. 





tive exhibit of the French aluminium companies. 
however, premature to speak of this department, for 
chaos and carpenters now reign supreme there. 


tive of any here; but the lamentable unpunctuality with 


wheels, crank shafts, anchors, wire ropes, shells and 
armour plate used for trials. The Soc. Métallurgique | 
du Périgord has also a good stand, and there is a collec- ' 


Among the numerous types exhibited, and 
so generally used, especially in the motor trade, one is 
shown for the first time. It is—see illustration—an auto- 
matic grinder for cylinders up to 300 mm. diameter 
and 1 m. length, for which the same precision is claimed 
as for the former 150 mm. type, together with the 
economy consequent on the little attention required. 
The horizontal arrangement permits of solid construc- 
tion and exceptional accuracy. The cylinder is fixed 
horizontally on a table with vertical and lateral move- 
ment. The emery wheel has, in addition to its rotation, 
an automatically adjustable excentric movement, which 
can be regulated during grinding, the process being stopped 
by an automatic disengaging gear when the required dia- 
meter is obtained. The grinding apparatus moves in an oil 
bath, and the bushes of the grinding shaft are conical ; the 
parts of the machine are easily accessible, and those 
subject to wear can be replaced. The machine is fitted 
with a suction apparatus for the removal of dust. A fan 
fixed on the stand, and driven by the grinding shaft, 
draws in the dust formed by the grinding through the 








LUTHER’S TUBULAR CEMENT MILLS 


It is, 


Considered as a whole the French exhibit, besides being 
admirably set out, is, from the national point of view, | 
the most comprehensive and the most widely representa- 


which its various sections have opened and are opening 
has deprived many thousands of the ability to appreciate 
its great worth. 

The German pavilion, on the other hand, was one of 
the few ready for the opening ceremony in April; it is 
arranged with military precision; the firss name on 
the list of exhibitors is that of the Emperor William. | 
His colossal gilt statue, as a German admiral, looks | 
down from a dais between sea horses on his twelve silver 
centre pieces illustrating German naval development from 
the days of the Vikings to those of the yacht Meteor, 
and forms the nucleus of the splendid collection of more 
than a hundred models, by Schichau, of Dantzic, each 
in its case draped with the German flag, and comprising 





hollow supports, and conducts it to the interior of the 
stand filled with coke on which it is deposited. The dust 
being thus disposed of, the purified air is blown into the 
workshop. 

The textile department is well represented, too, by 


| Louis Schénherr, among others, and particularly by the 


large firm of Richard Hartmann, of Chemnitz, who is 
among the principal exhibitors here, and shows, besides 
air compressors, vertical and horizontal lathes and other 
machine tools, an excellent line of carding, spinning, and 
weaving machines, the latter for silk, wool, and cotton 
with automatic change of spool. 

In the same section, Dingler, of Zweibriicken, shows 
one of his steam engines and a horizontal crude-oil motor 
of 30 horse-power each, together with a compound air- 
compressor for 9.25 m? of air per minute compressed to 
8 atmospheres, while Carl Schenck, of Darmstadt, has a 
most ingeniously fitted stand with working models of his 
celebrated curve and spiral conveyor for coal transport 
with automatic weig.ing machine, his safety ticket 
printing apparatus, his automatic drum-weighing machine 
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for coal, and his automatic tramway-weighing machine 
with stop bolts for weighing in large quantities. In 
other stands are shown, also in action, marble-working 
and metal-stamping implements, Lehmann’s, of Dresden, 
machinery for the chocolate industries, and the block 
system in use on German railways. 

In the Gallery of Electricity, Siemens Schuckert, of 
Berlin, have a new monophase locomotive for heavy 
loads, 10,000 volts, just made for the Grand Duchy of 
Baden, a powerful electric ploughing engine with trans- 
forming wagon for stepping down 10,000 volts to 600 volts, 
a good line of electric rock drills, and their automatic 
switch system for tram lines in use in Zurich and in 
several German towns system in which the switch 
tongue is moved by magnets actuated by a current 
switched in by the car driver himself. 

The agricultural department is not a large one, but the 
exhibit is well arranged and represented by names which 
are famous in Europe. Wolff, of Magdeburg, a firm which 
has to its credit an output of nearly 800,000 brake horse- 
power, and whose work is prized here for its simplicity 
and fuel adaptability, shows, besides a complete threshing 
set (see THE ENGINEER, June 30th, 1911), two semi- 
portable engines, the one tandem with superheater and 
condenser of 120 to 180 horse-power, and the other a high 
pressure with superheater 22 to 36 horse-power. 

Seck, of Dresden, shows flour mill plant and a pneu- 
matic grain transporter in motion. A similar machine, 
also in action, together with a model of the float- 
ing grain aspirators for the Genoa silos, is seen on the 
interesting stand of Luther, of Brunswick, specialists in 
this class of plant. This old-established firm shows also 
hydraulic machinery, and an excellent line of flour mill 
requisites, with one of its well-known semolina sifters— 
see illustration—working by air driven by a fan placed at 
the lower end and easily regulated. The shell is divided 
lengthwise into compartments with outlets, and the air 
current is equalised over the whole sifting surface by 
valves in each compartment. The sifter on which the 
semolina is shaken is placed above these compartments, 
and is furnished with leathers perforated on a graduated 
scale. The husk particles are driven to the end of the 
sifter. Among the plant shown for the working of hard 
materials is an electro-magnetic separator for iron filings, 
a laminated steel stone-breaker, an automatic barrel- 
filler for the cement industry, and one of the Luther 
tubular cement mills—see engraving—for reducing hard 
materials into an impalpable powder and regulating the 
degree of pulverisation without stopping the machine. 
Lanz, of Mannheim, has also a good show with a well- 
finished complete threshing set and a semi-portable with 
superheater 160/225 horse-power, while the Bavarian 
Esterer Company has a 12-atmosphere portable with 
superheater and three well turned out saws with twelve, 
fourteen, and eighteen blades respectively, for the sawing 
of tree trunks—to be put in motion on request. 

In the transport department also Germany has a large 
section, being represented on land by the firms of 
Mercedes, Benz, and the Adlerwerke with eighteen motor 
cars, including chassis, camions, and a 200 horse-power 
racer by Benz, said to hold the world’s record of 
“228.910 kiloms. per hour”; while for air navigation 
Clouth and Hans Grale, of Berlin, show monoplanes, and 
the veteran Ernst balloon appears again, hero of more 
than a hundred journeys and champion of the record for 
height with 10,800 m. The aeroplanes shown are, how 
ever, much less up to date than those of France, and the 
motor cars, though solid, do not present any specially 
attractive features. 

- The German exhibit represents an exquisite mathematical 
calculation. It is ruled with a ruler. It is a rich and 
almost complete national emporium shown, for commer- 
cial purposes, in a land whose industrial development 
demands the newest machinery, while its agricultural 
interests necessitate outlets for its superfluous produce. 
For 1909 Germany’s import from Italy was 300 million 
francs, against 490 million of export, but the balance was 
perhaps made up by the gold brought by German touris's, 
and by the fact that from 60,000 to 80,000 Italians find 
work yearly in Germany, while, according to the last 
census, there are less than 11,000 Germans in this land. 
The exhibit in Turin is a further effort on the part of an 
indefatigable trader to prove that the words “made in 
Germany,” once used in irony, should be taken as a 
recommendation, and is worthy of the nation whose 
methodical tenacity has forced her merchandise into the 
first place in this country’s imports. 








THE DUNSTON POWER STATION. 
No. TiL* 

One of the leading features of the Dunston power 
station is its switching arrangements. A large volume 
might be written regarding these alone, but we must 
content ourselves with giving a general outline of them. 

First of all it should be said that saving for the switch 
gear, both for high and low-tension, for dealing with the 
lighting and motor circuits in and around the station 
building itself, all the switches are contained in quite a 
separate building erected some 150 yards from the power 
station proper. It is true that in the engine house there 
is a set of emergency gear for tripping the high tension 
generator switches in the switch-house, with which is inter- 
locked a field switch, but apart from this and for the low- 
tension switches for the motor generators and rotary con- 
verter, there are no electrical cables or switches visible in 
the engine-house. The high-tension switches for the 
station transformers are contained in brick cells in the 
transformer annexe, and the main cables from the 
generators to the switch-house are led away in under- 
ground ducts quite out of sight. Not only is all the 
switching on and off of the feeders, &c., accomplished in 
the switch-house, but from there also the synchronising 
of the alternators and the controlling of their fields is 
carried out. 





* No. II. appeared July 14th. 





Such a radical departure as this from the usual practice 
in this country calls for comment. Stations have been 
constructed in which certain operations are carried out in 
a room closely adjoining, and, in fact, communicating with 
the engine-room, but not actually forming part of it, but 
at Dunston the only means of communication is by the 
use of ships’ telegraphs and loud-speaking telephones. 
The designers of the station are Messrs. Merz and 
McLellan, the consulting engineers of the Newcastle- 





dant in the engine-room disabled and unable to get to the 
telephone. Then if the switch-room attendant did not 
just happen to be watching his instruments a lot of harm 
might be done before some other attendant could get to 
an instrument and telephone or reach the trip gear to 
which we have alluded. 

These are the two sides of the question which have had 
to be considered, and the fact that Messrs. Merz and 
McLellan have decided to use the “separate system,” if 
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Fig. 11—CROSS SECTION OF HIGH-TENSION SWITCH HOUSE 


upon-Tyne Electric Supply Company, and they have had 
an exceptionally wide experience in the laying out of 
stations of this class. Mr. C. H. Merz, if we mistake not, 
has been closely connected with the company from its 
inception. He it was, at any rate, who designed the 
Carville station, in which the switching arrangements 
are contained in the engine-room, so that the switchboard 
attendant can observe the behaviour of all the machinery. 
This, of course, is the usual practice, and it has a good 








we may call it so, at Dunston, shows that they have no 
doubt that the attendant has a better chance of doing 
the correct thing at the correct time if he is right away 
from the noise and bustle of the engine-house. 

And, after all, modern science and skill has made elec- 
trical machinery so comparatively immune from break- 
down that mishaps are the rare exception instead of the 
constantly to be feared rule, and automatic circuit breakers 
will of themselves see to it that before a vast deal of harm 






















































































Inches @ 9 2 3 
$c 

































































Scale of Feet 
g f 




















Swain Sc 





“THe Encinecr' 





Fig. 12—30,000 KILOWATT HIGH-TENSION OIL SWITCH 


deal to recommend it. It is urged, however, that a man 
in charge of switches is much less likely to lose his head 
should anything go wrong if he be entirely removed from 
the neighbourhood of the machinery. This is, no doubt, 
true, but, on the other hand, there is the fact that he may 
not quite as quickly realise that anything 7s wrong. 
Isolated as he is ina separate building no sound can 
reach him from the engine-house save through the loud- 
speaking telephones. It is possible to imagine an atten- 





can be done the circuit is broken. Nor need there be any 
worry on the score of flimsiness. Everything at Dunston 
is carried out on a most liberal and substantial scale, 
which should render failure in this direction practically 
impossible, 

In considering the switching arrangements as a whole, 
the particular position occupied by the Dunston station in 
the company’s general scheme of operations should be 
borne in mind. It does not start supplying current until 
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6 o’clock in the morning, and is shut down at night at such 
time as the Carville station, with which it runs always in 
parallel, can manage the whole of the load, which is gene- 
rally about eight or nine o’clock at night. Nor does itrun 
on Sundays at all, since as the day load is entirely 
industrial, and asthe majority of the works are closed on 
that day, or are, atall events, using but little current, the one 
station, assisted, if necessary, by the waste-heat stations, 
is ample for the needs of the town. 


In most towns the cry is for a power load to keep the | to this board, the instruments being worked by small | section through the two floors of the switch-house. 


machinery at work when it is not engaged in lighting ; 


but at Newcastle the power load entirely out- balances the | 


house to start up or to go faster or slower. At each end 
| of the generator board is a synchronising panel with a 
| rotary synchroscope and a phase indicator. By means of 
| these instruments the generators, so we are informed, for 
| unfortunately we were unable to witness the actual opera- 
| tion, are just as readily put in parallel with one another 
| or with the Carville mains, as though the switchboard 
| were in the engine-house and the turbine driver could 
| observe manual signals. No high-tension current comes 


| transformers in the well-recognised manner. 
Each feeder panel on the feeder control board has a 


| are of the horizontal edgewise type, were made by the 
| British Thomson-Houston Company. This firm also 
| made the recording instruments, which are of the switch- 
| board type. The telegraphs were supplied by the Chad- 
burn Ship Telegraph Company, the balanced protective 
gear by A. Reyrolle and Co., and the loud-speaking tele- 


| phones by Alfred Graham and Co. 


| The high-tension switching arrangements will be clearly 
understood by reference to Fig. 11, which gives a cross 
The 
three bus bars, which are each of 2} square inch in 
| cross section, are arranged in the centre of the building, 


lighting load, and as far as can be seen, this state of things | separate set of instruments and a set of synchronising | and are continuous from end to end, saving for one break 


is likely to grow more, rather than less, accentuated. 
The condition of affairs at Dunston is, therefore, that 


| and volt-meter plugs for synchronising any other generat- 
| ing station with the machines at Dunston. The feeders 


They are carried on porcelain insulators 
Between the two 


| in the centre. 
mounted on two long stone tables. 


there are high potential mains kept always charged from | are all safeguarded with the Merz-Price balanced pro- | lengths of table there is a high-tension oil switch, which 


the Carville station, and to them the generators have to be 


tective gear. Both generator and feeder boards are of 


| is ordinarily kept closed. This switch will carry 20,000 


connected when further energy is demanded. It is not | black slate divided into sections. With a view to simpli- | kilowatts continuously, and will break circuit under any 








Fig. 13—HIGH-TENSION BUS-BAR TABLES AND ISOLATING SWITCH 


necessary. in order to obtain current for the working 
of the auxiliaries at Dunston. for any of the generators at 
that station to be running. Power is available from Car- 
ville for such purposes as charging batteries, working the 
locomotives, pumping water, elevating coal, induced 
draught. &e. Hence, although the station is not fully at 
work, attendants are always present in the switch-house 
so as to take readings and to make any alteration in the 
connections which may be necessary. 

The switch gear may be divided under four headings :— 

(a) The control boards in the control-room for operat- 
ing the high-tension switch gear in the switch-house and 
engine-room. 

(6) The main high tension switch gear in the switch- 
house controlling the generators, feeders, main bus bars, 
and the station power and lighting transformers. 

(c) The high-tension switch gear in the engine-room for 
controlling the unit transformers in the engine-room—or 
rather in the annexe thereto. It will be remembered 
that a separate 500 kilowatt transformer is connected to 
each generating unit. 

(d) The low tension three-phase gear in the engine- 
room controlling the auxiliaries and direct-current 
switch gear for exciting, lighting, battery charging, and 
locomotive driving. 

To the switch gear in and about the engine-house we 
have already alluded. It is all substantial and well 
installed. but since it has not to deal with such loads as 
are handled by the apparatus in the switch-house, itis not 
so elaborate as the latter. to which we shall now direct 
attention. The switch-house is a brick building with a 
concrete roof. Itis 135ft. long by 33ft. wide and 32ft. 
high. It has two stories. and each floor is divided into 
two divisions. Part of the ground floor is devoted to 
offices, lavatories, &c., for the control-room engineers, as 
well as to the rooms containing the two switch-operating 
batteries. The remainder of this floor is taken up with 
the lower portions of the high tension switch gear. Part 
of the upper floor is apportioned to the switch control- 


room, and the rest is occupied by the upper portions of | 
the high-tension switch gear. On the top floor the high- | 
tension compartment or switch-room is separated from | 


the switch control-room by means of an iron door. 
Access to the underneath portion of the switch-room is 
obtained from a passage way passing under the control- 
room. The high-tension switches are, of course, operated 
on the remote control principle, and the whole installa- 
tion is probably the most complete and up to date in the 


world, containing as it does only apparatus of the latest | 


and most approved type. 


Every effort has been made to keep the control-room as | 
This will | 


simple and free from complication as possible. 











city and ‘facility for extensions, the various operating 
panels are arranged fso that it may be possible at any 
time to change the particular feeder controlled by any 
individual operating panel. 


make or break the main oil break switches—to which we 
| shall refer later on—immediately contact is made. The 
| position of the main oil break switch is indicated by the 
lighting of a red or blue lamp, and the operation last per- 
formed is automatically indicated by the position of a 
small coloured pin on the switch handle. The capacity 
of the generator panels is 1200 ampéres, of the feeder 
panels 500 ampéres, of the step-up transformer panels 


1200 ampéres, of the bus bar section panel 2000 ampéres, | 


and of the power and lighting transformer panel, 500 
ampéres. 


hetirrerperr 





Fig. I5—HIGH-TENSION CABLES FOR TESTING 


be readily appreciated by a glance at Fig. 18, page 74. | 


There are two main high-tension boards placed on opposite | 


sides of the room, that on the right-hand board being for 
the generators and that on the left-hand side for the 
feeders. The former is flat and the latter curved. In 
both cases, as will be observed, there is ample room for 
extensions. The generator board, without being in the 
least crowded, is fitted with every necessary instrument 
and contrivance. Each generator panel has a main 
ammeter and volt meter, power factor indicator. indicating 
watt meter, field ammeter, integrating ammeter, &c. It 
has also a switch for controlling the governor of the 
turbine and a rheostat hand wheel. Right in front of 
each panel, but standing some few feet away from it, is 
an ordinary ship’s engine-room telegraph marked to suit 


the particular work in hand. Bv means of these indica. | 


tions are telegraphed to the turbine drivers in the engin-- 


There is another smaller switchboard in the control 
| room, which, however, is not included in the illustration, 
| Fig. 18. This is for use in connection with a small 
|motor generator which is used for charging the two 
| switch operating batteries. This motor generator has a 
| full load output of 9 kilowatts, and at a perodicity of 40 
cycles per second it runs at 780 revolutions per minute. 
| The two secondary batteries are each designed to give 
| 100 ampéres at 100 volts at a one-hour rate of discharge. 
| At this rate they are guaranteed to have an efficiency of 


| 72 per cent. in watt hours. The positive and negative 


and five negatives. 
floor of the switch control-room. 

Before proceeding to discuss the high-tension switch- 
room we may say that the indicating instruments, which 


Both the feeder and genera- | 
tor panels have chop-over control switches arranged to | 


plates are each Tin. by 12in., there being four positives | 
The motor generator is fixed on the | 





Fig. 14—HIGH-TENSION OIL SWITCHES AND BUS-BAR ISOLATING SWITCHES 


load likely to be met with. The bus bars are enclosed in 
an expanded iron cage taken right up to the ceiling, so 
that it is impossible for anvone or anything to come in 
contact with them. The connections between the three 
bars and the three poles of the oil switch are in each case 
made underneath the floor, which is of concrete. In the 
engraving the right hand is the generator side, and the 
left hand the feeder side. Opening out of each side of the 
| passage wavs immediately underneath the bus bars are 
| brick chambers, which are closed by locked doors. The 
| chambers on the right-hand side are devoted to the cables 
| coming from the three generators and from the two step- 
| down transformers, which we previously mentioned as 
supplying stand-by low-tension current in the engine- 
| house for lighting and for operating the auxiliaries and 
| various motors when none of the generators in the station 
are at work. It will be evident that, as the bus bars are 
| alwavs charged from the Carville station. this low-tension 
| supply will always be available through the transformers. 
| The chambers on the left-hand side contain the cables 
forming the feeders. 
The cables from the power-house are brought un through 
ducts in the floor, and after passing through three-way 
| dividing boxes single connections are led to insulated 
| copper bolts, which pass through the wall at the back of 
the chamber. and there each forms the lower terminal of 
a knife insulating switch, the three poles of the switch 
being contained in a brick chamber, also closed with an 
expanded metal door. the chamber being a counterpart of 
the cable chamber, thouch not quite so deep. A view 
| looking into one of the chambers from the passage-way 
| shown under the air compressorin the engraving, Fig. 11, 
| is shown in Fig 17, page 74. This is actuallv one of the 
| chambers connecting with one of the transformers, but 
| itis exactly similar to those connecting with the generators. 
| Tn this the three knife switches will be observed, and above 
| them a length of bent laminated copner strip, provided 
| to allow for expansion and contraction due to temperature, 
| ahove which again there is an instrument transformer on 
| each pole, and above these copper bars are run up through 
| the floor to the oil switch on the floor above. Jt will be 
noticed that placed across the cell isa bar. This is of 
iron 8}in. wide and din. thick. It is connected to earth, 
| and is provided with two pairs of jaws. into which the 
| knife switches, if pulled out and allowed to drop, can fit. 
| When the switches sre in the closed position. locking 
| pieces are applied to hold the switches closed. These are 
| necessary, for. should a heavy short circuit occur, the 
| knife may be blown out from the jaws, which would, did 
| the cut-out gear not work. cause heavy arcing. 
| We now come to the oil switches, which are contained 
| in cells on the unver floor. These switches are of the 
British Thomson-Houston Company’s type. Thev are 
composed of three sets, of three cylinders each. Each 
cylinder, which contains the actual switch, is enclosed in 
a separate cell. In front of each cell is a “ Uacolite” 
| door, to allow the escape of hot air when necessary. A 
| view of one of the switches is given in Fig. 16—page 
74—the door of the cells being removed. This par- 
ticular switch is actually that for joining up the two 
halves of the sets of bus bars, but is exactly like 
those used for the generators, transformers, and feeders. 
A drawing of one of them is also given in Fig. 12. To 
describe their working in detail without the aid of much 
larger scale drawings would be practically impossible, 
but their general working will be readily understood 
They are arranged to give botha quick break and a quick 
make, are electrically operated, and are driven by a small 
‘electric motor. The general principle is as follows :— 


| 
1 
| 
| 
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Whether the switches are opened or closed coiled springs 
are under compression ready to close them or open them, 
as the case may be, but prevented by special mechanism 
from being able to do so until the attendant in the control- 
room makes the necessary electrical connections. When 
this happens the opposition to the spring is removed and 
the switch is instantaneously worked. The function of the 
motor is to compress the spring immediately the switch 
has been operated, so that the make or break may be 
instantaneous when the time for the next operation 
comes. The working of the switches is accompanied by 
a good deal of noise, but apparently the switches work 
well and are effective. The switches are designed to 
break a current of 500 ampéres at 6000 volts. On the 
generator side there are in all twelve switch cells, but at 
the time of our visit only five of these were occupied, 
three by generator switches and two by transformer 
switches. A further reference to Fig. 11 will show that 
the conductor bar coming from the side of the switch 
remote from the generator, passes down under the floor, 
where test leads are run off it to a set of three test bus 
bars. Passing along the under side of the ceiling of the 
floor below, but well out of the way, though easily get-at- 
able by means of step ladders from the lower floor, the 
bars then ascend vertically into the space below the main 
bus bars. Before they reach the latter each bar passes 
through a 1200-ampére isolating switch. These switches 
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are only manipulated when the oil switches are open ; 
they are, however, carefully insulated so as still further to 
diminish the risk of shocks. These switches, whether 
closed or open, are prevented from accidental movement 
by means of a locking bar, which is provided with a 
padlock. 

It will be noticed that there is a precisely similar 
arrangement to the foregoing on the feeder side of the 
bus bars. 
then the oil switches, and, finally, a further set of 
isolating switches before the feeders are reached. Each 
of these isolating switches is designed to carry 500 
amperes, and there is, as was the case on the generator 
side, a 2}in by }in. earthing bar with jaws for the knife 
switches to fit into. The switches are also provided with 
locking devices, to prevent them from being blown open 
under heavy overloads. Round each feeder are the coils 
for the instruments and protective devices. The illustra- 
tions—Figs. 13, 14, 16, and 17—which accompany this 
article will serve to make what has been said all the 
clearer. Some of these have already been alluded to, but 
it may be said with regard to Fig. 18 that it represents 
the break between the two lengths of bus bars with the 
junction switch between them. Fig. 14 shows a view 
down the passageway between the generator high-tension 
oil switches and the bus-bar tables. The isolating switches 
on the wall of the latter will be observed. There are, in 
all, sixteen feeder panels or cells, and at the time of our 
visit nine of these were in use, leaving seven for future 
use. 

We may repeat that, in addition to the switch gear 
described in the foregoing, there is in the engine-room a 
neutral isolating switch for each generator, and a set of 
emergency tripping gear, by which, in case of urgent 
necessity, the main generator oil break switch in the 
engine-house can be operated from the engine-room. On 
the wall of the engine-room, opposite each generator, and 
placed high up so as to be visible from all parts, is a large- 
faced indicating ammeter, so that the amount of load 
which each machine is taking may be readily observed. 
The leads for the transformers specially allotted to each 
generator, called technically the “ unit” transformers, do 
not pass to the switch-house, but are taken directly from 
the generator terminals through sets of “ Ironclad ” switch 
gear of the Reyrolle type, which are contained in isolating 
chambers on the transformer annexe side of the engine- 
room. 

The installation as a whole is certainly the most com- 
plete and well designed of its class that we have seen. 
Every possible provision would appear to have been made 
to ensure, not only the safety of the attendants, but also 
the continuity of the supply. With the exception of the 
motors and mechanism actuating the switches there is 
nothing that would seem in the least likely to get out of 
order, and we understand that after the initial adjust- 
ments were made they have given no trouble at all. 
Then, too, everything, while normally quite safely out of 
reach, is most easily accessible when the need arises. 

For cleaning purposes compressed air is made use of, 
and for its preparation a small air compressor has been 
installed in one corner of the switch room. This is driven 
by a small motor through gearing, and for it pipes are led 
to Lo in the buildings, from which connections 
can be made through valves and flexible hose. 

For dissipating the current generated when the machines 





First of all there come the isolating switches, | 





are under test a well has been dug between the engine 
and switch-houses. The cables coming from the switch- 
house are connected to plates which can be raised up or 
lowered down in this well. Fig. 15 shows the leads 
issuing from the switch-house on the way to the test 
well. 

In conclusion we wish to acknowledge our indebtedness 
to the consulting engineers for the Newcastle-upon-Tyne 
Electric Supply Company, Messrs. Merz and McLellan, 
and to their assistants, and also to the various officers of 
the company with whom we came in contact for their 
courtesy in affording us an opportunity of examining this 
fine power station, and for the information regarding it 
which was most ungrudgingly given in every case. 








THE INSTITUTION OF MECHANICAL ENGI- 
NEERS IN SWITZERLAND. 
No. I11.* 
THE LOENTSCH ELECTRICITY WORKS. 

Tux Lontsch Electricity Works are entirely different in 
character from those at Schaffhausen and Beznau, already 
described. The two former works employed the compara- 
tively low falls” obtainable on; rivers, whilst the present 
works make use of a mean available head of 342m. (about 


Fig. i—GENERAL PLAN OF THE HYDRAULIC WORKS 


1100ft.) secured by constructing a reservoir dam on the side 
of a hill and bringing the water to the turbines in an aque- 
duct and high-pressure pipe lines. The water is taken from 
a lake called the Klénthaler, above Glarus, the area of which 
has been enormously enlarged by the construction of a 
dam in a natural gorge, and after passing through the 
turbines it falls by a short tail-race into the river 
Léntsch, which was originally fed by the Klénthaler 
Lake. The dam is thrown across the Léntsch at a point 


near to the egress of the latter from the lake, as shown in | 


Fig. 1. It is of earth, and a typical section is given in 
Fig. 2. 
wide at the base and 3 m. at the crown, and the 
sides are battered at an angle of 6:1. The 


crown of the dam is6m. wide, and the sides slope 
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Fig. 2—CROSS SECTION OF THE DAM 


at an angle of 1:2. On the water side there 


are four berms, each 2m. wide, and on the outer: 


side three berms, each 1.20 m. wide. Both slopes are 
covered with a layer of fine rubble and gravel, 2 m. thick. 
The water side has, moreover, a facing of stone .5 m. 
thick. The crest of the dam is 2 m. higher than the 
highest possible water level, and at its highest part is 
21.5 m. above the ground level. Its length is about 
217 m. The cubic contents of the whole dam are 
about 110,000 cubic metres, of which about 25,000 cubic 
metres compose the core. With the object of regulating 
the height of water in the reservoir a tunnel was con- 
structed at one end of the dam, as shown by Fig. 3. It 
is provided with two large butterfly valves at its under- 


axes, and are operated by hand from the little tower shown 
beside the overflow tower in Fig.6. They are placed in a 
roomy chamber with strong concrete walls. The admis- 
sion pipes to them are fitted with carefully formed movtb- 
pieces, and the entrance of foreign bodies to the valves is 
prevented by coarse grids. In front of the apertures are 
grooves for the reception of shutters to close the valve 
chamber for examination and repair. As the valves are 
operated but seldom there is the possibility that much 
detritus may collect round their intake faces. For this 
reason each valve piece is fitted with a cleaning pipe 





It has a waterproof core (sandy clay) about 6 m. | 


250 mm. diameter on the water side. Both the throttle 
| valve and the cleaning valve are operated from above by 
| worm and bevel wheels. bal 

| The tunnel, which is wholly cut through the original 
_ ground and not through the dam itself, has a clear section 
| of 19 square metres, and passes normally 50 cubic metres 
per second, or 117 as an ultimate maximum with the over- 
| flow in action. Its total length is 195 m. On account of 
'the great velocity of the water through it, it is lined for 
‘the first 50 m. of its length with stone. The tunnel 
| delivers into a canal which conducts the water to the 
| Léntsch. 

| The power water supply.—The outlet arrangements 
| for the power supply are as follows :—At the reservoir 
| there is first a rough sluice which controls the main 
| supply, and which does noi absolutely prevent the passage 
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of water, and beyond it a second apparatus which is 
absolutely water-tight, its gate being pressed to its seat by 
the head of water. There is, furthermore, a balanced 
gate which permits of easy manipulation against one- 
sided pressure, and allows of the water supply to the 
tunnel being readily throttled in case of necessity. The first 
two gates are placed in a shaft near the reservoir, the 
third in a second shaft, as shown in Fig. 7. The 
greatest head that they have to carry is 27 m. 

The first apparatus is a rectangular gate provided with 
rollers ; if is 3.15 m. broad by 2.40 m. high and weighs 
about 4000 kilos. It runs on slanting ways, and is 
raised by a galvanised wire rope by means of a hand 
winch. Immediately behind it is placed a grid which can 





Fig. 4--PACKING OF RADIAL SLUICE 


be raised by hand or power. The second apparatus in 
the first shaft can be operated under full pressure, and to 
increase its reliability it is made in two parts. Each part 
consists of a rectangular valve, 1.2m. wide by 2.5 m. high, 
hinged at its upper end. On the back of each is built a 
pyramid of steel framework, at the apex of which is 
placed a gudgeon pin for the reception of one end of a 
connecting-rod. The frame for these two valves is in one 
piece, with a rib down the centre, and is built firmly into 
the masonry. Both the framework and the valves have 
bronze valve faces. Each gate is provided with a long 


water end, and is at this point turned upwards to form a | 
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Fig. 3—THE OVERFLOW TUNNEL 


tower through which the water can overflow if it should 
by any chance rise to a dangerous height. 
tower, which is an interesting feature of the work, 
is shown in greater detail in Fig. 6. It is 7 m. in 
diameter, and is bell-mouthed at the top, whilst the 
entrance to the tunnel is coned. The tunnel itself is 
4.65 m. diameter, and has a fall of 1 per cent. The edge 
of the overflow mouthpiece is protected by a sheet steel 
coping and measures 10 m. across. 
tower is protected by granite blocks, and is formed into a 
basin which makes a water bolster, so reducing the shock 


of the fall, which is about 22m. The tower is built of | 


armoured concrete, faced inside with stone. The two regu- 
lating valves areleach 1.4m. diameter. They have horizontal 





* No. IL. appeareu July 14th. 


This | 


The bottom of the | 





Fig. 5—SECTIONS OF PRESSURE CONDUIT 


| connecting-rod, which has at its upper end a single pur- 
| chase pulley, round which the lifting rope passes to a 
winch which is worm driven, and can be operated either 
| by hand or power. As the maximum tension in the 
| connecting-rod is about 46 tons, each part of the rope 
| takes about 23 tons. 
| The third apparatus, that in the second shaft, is a radial 
gate 2.50m. high by 2.6 m. broad. It is in equilibrium 
under statical pressure, and its water-tightness is secured 
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in the following manner:—At the bottom it rests upon | settled by the determination to lay it throughout in | and partly by hand. There was eg f little trouble from 
an oaken sill; at each side of the curved face bronze | the virgin rock, mostly dry chalk. It is a tunnel | water, and ventilation was effected by centrifugal fans. 
rubbing strips are secured, whilst at the top there is a | extending from the inlet at the lake to the water | The complete tunnel, of which typical sections are given 
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Fig. 6—-THE OVERFLOW TOWER Fig. 7—INTAKE SLUICES AND SHAFTS 


nickel plate spring—see Fig. 4. The raising is effected, | tower at the entrance to the pressure pipe line above | in Fig. 5, is lined with concrete, and at a few places 
as in the other cases, by a rope and winch, which can be the power-house, and its total length is 4130 m. Its | where crumbling rock was encountered the walls are 
driven either by hand or power. Under normal con- section is 4.77 square metres, so that it will pass | thickened and strengthened with steel reinforcement, as 
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Fig. 8—THE PRESSURE PIPE GALLERY 
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Fig. S9—A PELTON WHEEL AND ROTOR Fig. 1O—GENERAL VIEW OF POWER HOUSE AND PIPE LINE 


ditions the first gate is full open, as are also very; 10 cubic metres per second at a velocity of 2.1 m. | shown inone section. In the preparation of the concrete, 
frequently the other two. per second. The boring was started from seven points, stone crushed by breakers was employed. Before laying 
The pressure conduit.—The course of the conduit was | and was done partly by percussive pneumatic machines | in the concrete all cracks and crevices in the rock were 
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stopped with mortar, and every precaution was taken to mountain, thence it passes over the fields and under the | tain side, and which forms also the upper station 


prevent water from the outside damaging the inner lining | Netstal-Kléntal road to the power-house on the left bank| of a funicular railway laid beside the 
The whole internal surface was coated! of the Lontsch. To meet the maximum water supply of | serves for the transport of the personnel and material. 


of the tunnel. 


Section G.G. 
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Fig. 1—CONNECTION_ BETWEEN PRESSURE CONDUIT AND PIPE LINES 


with 1:1 Portland cement mortar cw. thick, and was 10 cubic metres per second at 3.85 m. velocity at the | A sectional elevation and plan of the connection between 


smoothed down with neat cement; gas pipes were laid in 
the crown of the tunnel through which cement was 





Fig. 12—-ANCHORAGE 


subsequently injected between the rock and the lining. 
This had also the effect of making a thick layer at the 
top of the tunnel, where sound tamping was impossible. 
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lower part a collective cross section of 2.6 square metres | 


was required, and is provided by three pipes each 1.05 m. 


diameter. The diameter increases from below upwards | 


the pressure conduit and the triple pipe line is given in 
Fig. 11. The change from the tunnel section to that 
of the pipes is made as correctly as possible to ensure 





in four steps, and is 1.35 m. at the water tower. Each | a steady flow. On the steep part of the hill a concrete 
Section a.b. 
Upper Chamber 
“ ssahae ce sscitaas Overflow 
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Fig. 14—6000 HORSE-POWER PELTON WHEEL 


The pressure pipe line.—The pipe line runs from below 
the water tower to the rocky wall of the Wiggis and is 
carried on a ridge between two clefts to the foot of the 








pipe is about 925m. long. The upper part of the 
pipe line, for about 40 m., is carried in a gallery, 
Fig. 8, which terminates in a portal on the’ moun- 











Water Tower. 
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Fig. 13—INTAKE AND BALANCING CHAMBERS 


| bed laid in steps 30cm. high was prepared for 
| the pipe line. This bed varies from 7m. to 10m. in 
| width, and lies on the virgin rock. For a part of the 
distance, owing to a dip in the ground, an aqueduct had 
| to be built. The pipe rests on blocks of concrete which 
/are enlarged at five places and anchored to the 
| rock by steel bars. One of these anchorages is shown 
jin Fig. 12. At each one an expansion joint is pro- 
| vided. The maximum inclination of the line reaches 
| 98.6 per cent. For the construction of the bed and 
| pipe line a temporary rope railway was laid up the hill- 
| side. The pipes, which were made by J. P. Piedboeuf, of 
| Eller-Diisseldorf, are welded, and have a normal length 
‘of 8m. The thickness begins at 8 min., and rises by 
| millimetres to 30mm. They have loose flange rings, 
| and the normal joint is made metal to meial, an india- 
| rubber ring placed in a groove in the pipe ends ensuring 
water-tightness. 

At the upper ends of the pipes in the gallery already 
mentioned throttle valves are placed, which, besides 
cutting off the water when desired, close automatically in 
the case of a burst pipe. These two functions are per- 
formed by two separate valves. One of these is arranged 
| as the automatic valve, and in conjunction with the other 
ensures absolute watertightness of the closure. The space 
between the two valves is provided with a drain by which 
leakage through the first escapes, so that no pressure is 
transmitted to the second valve when the first is closed. 
The automatic valve is operated by a hydraulic servo- 
motor and the other by hand. For the operation of the 
former, a small pump taking water from the tunnel and 
delivering it toa pressure reservoir is placed in the gallery. 
The pressure in the reservoir is maintained at 4 atmos- 
pheres. The automatic action is secured by placing 
a heavy pendulum in the current, and arranging that 
when it is driven past a predetermined angle by an 
excess velocity it makes an electric contact, which throws 
into action an apparatus opening the servo-motor valve, 
and so closing the throttle. As such an excessive velocity 
would be produced by the bursting of the pressure pipe 
line the valve closes automatically in that event, but it 
can also be operated from below in the power-house, in 
case of emergency, by means of a switch. 

At opening 2 on the tunnel—see Fig. l—a pipe line 
is arranged by which the tunnel can be emptied for 
inspection, &c., or excess water carried away. It is 
830 m. long, and it delivers into the Léntsch 230 m. below. 
The construction of a small station to absorb the power 
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was considered, but has not been carried out, the pipe 
now delivering into an open masonry conduit which leads 
to the river. The pipe line is constructed in a similar 
manner to the pressure pipe line, and the automatic valve 
at its summit is worked from the pressure reservoir in 
the main water tower. 

Beside the water-tower two storage cisterns have been 
hollowed out by explosives in the heart of the rock, one 
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Fig. 15—TURBINE GATE VALVE 


some distance up the hill above the tunnel, which, on 
account of its head, checks the momentum of the moving 
water in the tunnel when the demand is suddenly cut off, 
and the other only just above the tunnel, and hence always 
full of water and ready to meet any sudden demand—see 
Fig. 15. The latter is 60 m. long, and has a capacity of 450 
cubic metres. From it an inclined shaft 47 m. long leads 
to the bottom of the upper chamber, which is 50m. long 
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Fig. 16—CONTROL SYSTEM OF TURBINE 


and can hold 550 cubic metres. This chamber has an 
opening on the side of the hill with an overflow weir, 
which prevents the pressure rising above a predetermined 
height. 

The power-house.—The power-house is situated in a 
large field on the left bank of the Léntsch, and stands 
with its larger axis parallel to the river. Its general 
arrangement is shown on page 66. The foundations are 





built in concrete, and the superstructure partly in the 

same material and partly in stone. The turbine room is | 
65 m. long by 16m. broad, and the positions of the | 
intakes and tail-race are shown in the drawing. On 

leaving the house the latter broadens out into a channel | 
5 m. wide, in which an overtiow weir is built. Above the | 
weir is placed a registering apparatus showing the height | 
of the tail-race. With the maximum fiow of 10 cubic | 
metres per second the velocity of the tail-race is about 

2 m. per second and its depth 2 m. 

By arrangement with the Lintsch Corporation the 
proprietors of the central are obliged to deliver at least 
1400 litres of water per second to the corporation 
establishments below the power-house during working 
hours. In order to accomplish this a regulating reservoir 
of 5000 cubic metres capacity has been built near the 
power-house, and to it water is led from the tail-race 
through a conduit and syphon under the river. In 
general the station works with far more than the mini- 
mum quantity, and a supply is taken during the morning 
and mid-day breaks to the reservoir. Its outlet thence to 
make up the necessary amount is regulated by a valve at 
present operated by hand, but which it is in contempla- 
tion to make automatic. 

Each of the three pressure pipes supplies two Pelton | 
wheels of 6000 horse-power, so that a collective total 
horse-power of 36,000 is realisable. The turbines have 





Bell and Co., have each two jets acting upon one wheel, and 
are provided with a pressure regulator and a governor. 
At 875 revolutions per minute each requires about 1700 
litres of water per second, and with a head of between 
330 m. and 350 m. develops between 6000 and 6500 horse- 
power. The inlet to each turbine is controlled by an 
hydraulically operated gate valve—see Fig. 15—of which 





Fig. 19—TURBINE EFFICIENCY 


the gate and seat are faced with bronze, whilst the main 
parts are of cast steel. Hydraulic gear is also employed 
to regulate the positions of the needles, differential pistons 
being used, the smaller area of which is in direct connec- 
tion with the driving water, whilst to the larger area water 
from a high-pressure supply can be admitted. The 
admission valves are so operated that both needles do not 
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” Fig. 17—THREE-PHASE 5250 K.V.A. ALTERNATOR 


horizontal shafts direct coupled to the generators, and run 
at 375 revolutions per minute. The generators have each 
their own exciters. The total head from the reservoir 
level to the power-house is nearly 365 m. The voltage at 
the generator terminals is 8000, which is high enough for 
the supply in the immediate neighbourhood ; but as it is 
desired to supply current at considerable distances step-up 
transformers raising the voltage to 27,000 and 48,000 








close simultaneously, but in succession, a cataract being 
employed to effect this object. The mouthpieces are of 
phosphor bronze, and the needles of cast steel. The 


maximum diameter of the jet is 126 mm., and of the 
needle 150 mm. 

The pressure regulating valve—see Fig. 14—is a needle 
valve, and is operated by a hydraulic cylinder in a 
similar manner to the jets. 


It delivers through a pipe, 


| 











Fig. 18-6000 HORSE-POWER PELTON WHEEL AND ALTERNATOR 


volts are provided. Each generator has its own trans- 
former, &c., so that each set is practically a separate 
generating station. The transformers of groups I. to III. 
are designed for a normal output of 4600 kilovolt-ampéres, 
and raise the pressure to 27,000 volts, whilst the other 
three, having a normal capacity of 5250 kilovolt-ampéres, 
raise the voltage to 48,500. 

_ The Pelton wheels, Fig. 14, which were made by Thon.as 


the mouthpiece of which is placed some distance below 
the level of the water in the tail-race. The central 
valves for the jets and pressure regulating valve are of 
the same type, and are fastened to the turbine bed. A 
cataract cylinder is interposed between the governor and 
the pressure “regulating valve. Water cleaned in a 
revolver filter is employed in the various cylinders. 
Those who are interested in such gears will have no 
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difficulty in following the\method of control, from the 
diagram Fig. 16, 

The buckets of the wheels, which are twenty in 
number, are made of cast steel, and on each side there 
are guide vanes fixed in the casing in the neighbourhood 
of the jets to direct the outflow. At a test made in 
January, 1910, by Dr. Prasil, an efficiency of 84 per cent. 
was reached, as shown in the diagram, Fig. 19, which is 
drawn on a base of horse-power. 

The generators were made by Brown, Boveri and Co. 
Their output is 5250 kilovolt-ampéres at 8000 volts and 
375 revolutions per minute. The drawing—Fig. 17— 
explains their construction fairly well, and we cannot 
devote more room to a description of them; but they and 
the various electrical arrangements are dealt with at 
considerable length by Ingenieur J. Ehrensperger in the 
fifty-fifth and fifty-sixth volumes of the Schwerzerischen 
Bauzeituwng, in an admirable article from which we have 
drawn in writing this brief description of an exceptionally 
interesting station, and to which we must refer readers 
who want more information. A general view of a com- 
plete 6000 horse-power unit is given in Fig. 18. 

A few words must be said in conclusion about a pumping 
plant which delivers water from the lake to the pressure 
tunnel when the water has sunk below the entrance. 
The lake level reaches its lowest point before the melting 
of the snow in the gathering ground. In ordinary years 
this low level is only reached about the time when the 
melting of the snow is due. But in particularly dry 
summers the draught upon the lake must be so regulated 
that there is no danger of exhausting the supply. If, 
however, in spite of all the level should fall below the 
intake, there still remains a large body of water which 
may be drawn upon, and for this purpose a pair of elec- 
trically-driven pumps placed on a floating pontoon and 
capable of delivering 5 cubic metres per second raise the 
water and deliver it over a dam into the mouth of the 
tunnel, whence it flows to the power-house. The total 
amount of water available is about five million cubic 
metres, which give a full supply for 280 working hours. 

The works are the property of the Aktiengesellschaft | 
“Motor,” and in a sense may be considered auxiliary to 
those at Beznau, owned by the same company, and 
described in our issue of July 14th. Beznau, it will be 
recollected, is a river station, and the only reserve it has | 
is two steam engines. On the other hand, Lintsch has 
an enormous reserve capacity, and delivering it to the | 
same network as Beznau, it relieves the latter and enables 
it to use, it is estimated, nearly 90 per cent. of the yearly 
available water supply, instead of about 50 per cent., 
which would otherwise be the case. 








LECTURES ON HEATING AND VENTILATING ENGINEERING.—A 
course of lectures on ‘‘ Heating and Ventilating Engineering ” will 
be given in connection with the Faculty of Engineering of University | 
College, London, by Mr. Arthur H. Barker. Itis intended for stu- | 
dents having asound elementary knowledgeof mathematical science, 
and intending to specialise in the practice of heating and ventila- 
tion. The full course comprises :—(Z 1) Preliminary public course 
of lectures on ‘‘ The Real Nature of the Problems in Heating and 
Ventilation awaiting solution by the Engineer ”; first term, Tues- | 
day, 5p.m. (Z2) Course of lectures on the detail of the subject. | 
This course comprises discussion of the application to the problems | 
of heating and ventilation of the principles of science; second 
term, Tuesday, 5 p.m. (Z3) A course of laboratory instruction | 
illustrative of the subjects included in Z2; second term, day | 
and hour to be arranged. (A1) Experimental research 
for those students competent to undertake original work 
under the direction of the lecturer. This work will continue | 
throughout the session. (A 2) Drawing-office.—The work in the 
drawing-office will include the preparation of complete schemes for 
the heating and ventilation of large buildings. Students’ taking 
the full course in heating and ventilating engineering will be re- 
quired to translate selected papers feom. Poenth and German into | 

{nglish, Students who have not already a good knowledge of | 
French and German should attend courses in the departments of | 
French and German, so as to be able to read those languages with 

ease, At the end of the second term a tour in Germany will be 

arranged to inspect important installations there. 


| The reversing of the valve gear is performed 


| engaged on the 


EXPRESS PASSENGER ENGINE, LONDON AND 
SOUTH-WESTERN RAILWAY. 

IN our two-page Supplement and in the engravings on this 
page we illustrate the latest type of engine designed by Mr. 
Dugald Drummond for the London and South-Western 
Railway. All the leading particulars regarding this engine 
are obtainable from the engravings. We may, however, 


remark that, following Mr. Drummond’s well-known ideas, 
the locomotive is fitted with cross water-tubes in the fire-box, 
a feed-water heating system, and duplex pumps for dealing 
The engine is not of the super- 


with the boiler feed-water. 







~ 


1 13'9" Barrel 


Q 


13". 24° are 


— 9.35 ° 








ee RES CC ae 














7! 2—-+— 5’ aft 5.6 5’. Oe 4 650 4 56 





Mr. McKay’s Fig.'5, but ratber—and this is an unfailing occurrence 
with this form of cam—a curve similar to curve C in Fig. 2 attached 
to this letter. 

It will be observed that the general outline of my diagram line C 
—Fig. 2—is in agreement with Mr. McKay’s line C—Fig. 5—with 
the exception of this ‘‘ rounding off.” 

This rounding-off effect I attribute to the method employed in 
drawing the curves, as | have found myself when I used the 
method he describes there was a great tendency to get the form 
of the curves to agree with my preconceived ideas of what they 
should be like, and noticing this fact, and that the same cam 
would seem to give a different curve of acceleration when drawn 
again ata later period, I employed a more direct method which will 
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heater type, as might be imagined at first sight. Nothing 
more than a mere drying of the steam is attempted with the 
arrangement of pipes and headers shown in the smoke-box, 
All four cylinders are supplied with high-pressure steam, and 
each is controlled by a separate piston valve. The valve gear 
arrangement is worthy of note. It will be seen that a 
Walschaerts’ motion drives each of the outside cylinders. 
From the valve spindle of each outside cylinder a horizontal 
rocking lever extends inwards across the frame plates and 
drives the valve of the immediately adjacent inside cylinder. 
by steam. The 


crank shaft is on the built-up principle. The engine is on 


| service between Waterloo and Bournemouth, and reduces the | 


time from 2 hours and 6 minutes to 2 hours. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE DESIGN OF CAMS. 


Sir,—Your contributor, Mr. Robert F. McKay, in his article on 
“The Design of Cams for High-speed Engines (Petrol),” has 
broached a subject which is very interesting to all engineers 
engaged in motor work, and especially to those who have been 

roblem of power with silence, which the public 
demands. I think, however, some of the conclusions arrived at 
and claims made for the cam advocated need a little criticism or 
revision before acceptance. ( 

In the first place it seems to me that it should be clearly pointed 
out that a lift of any definite amount can be obtained in any 
reasonably large angle of movement of a cam if a due amount of 


| flexibility is allowed in the selection of proportions between the lift 


required, the base diameter of the cam, and diameter of roller. 

I think the proportions of cam and roller to lift, chosen to 
illustrate Mr. McKay’s remarks, are somewhat unusual, and that in 
the ordinary way a larger diameter of base would be selected for a 
cam having a lift as great as gin., if the period of opening was 
required to be not greatly in excess of 90 deg. 

Another point in which I am at variance with Mr. McKay’s 
findings is that I do not agree that curve D in his Fig. 5 represents 
truly the accelerating and retarding forces along the line of action 
of the tappet or jumper rod, which are developed by a cam of the 
form shown in his Fig. 4. 

A cam of the kind obtained by drawing tangential lines to the 
base circle and rounding off the point of the cam by drawing a 
small radius, does not, and never will, give a curve of acceleration 
with the nicely rounded—by all means to be desired—form shown in 


Total Weight of Tender in Working Order 44 Tons 


& Tender in Working Order 120 Tons 6cwt 
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give with reasonable care the same result every time, and that result 
the correct one. 

Without going into a description of the method, I may say that 
all the lines necessary for a direct construction of the curves of 
displacement, velocity and acceleration are shown in Fig. 1 
attached. 

Returning to the subject under discussion—that my contention 
that cams designed as they usually are with the outlines made up 
of parts of circular curves and straight lines always give accelera- 
tion curves of very sudden change of direction and amount, is true, 
I think can be proved by several considerations. 

















Fig. 1 


One is that in the tangential and single radius form of cam, 
to take an instance, the roller is switched suddenly from a 
curve of infinite radius—a straight line—to one of a very small 
radius, and changes instanter from a rapid and increasitig 
acceleration to an almost equally rapid retardation, as shown by 
the pointed extremity of the hodograph H, Fig. 1. 

This can also be appreciated from the transferred curve of 
velocity B on the straight line base X Y—Fig. 2—as also less 





clearly from the curve of. displacement A, shown in the same 
figure, which at the point corresponding to the position of 
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maximum velocity in B, indicates by the change of direction of 
eurvature, which is rather sudden, the quick nature of the change. 

In practice, all cams of this form, as might well be inferred, 
show a very characteristic similarity of wear, as upon examination 
of a well-worn example 
of the surface can S seen up the side, ceasing sudd 
point of change from straight line to radius. 


en 


This effect is often pointed out as a proof that the roller has 












































of this kind of cam, a gradual a agree 
y at the 


be observed that the mean accelerated force is much higher, 
and is at its maximum—as shown both by my diagram, Fig. 4, 
curve C, and by Mr. McKay’s own diagram, Fig. 8, curve C—at 
the very commencement of 
cause of the great side 
in curve F, and is pect obnoxious, as it causes noise and shock, 

In the particular form of cam shown in Fig. 3 the maximum 
retarding force is shown to be greater than in the type as shown in 
Fig. 1. 
the same revolutions. 

In conclusion, I may indicate what each of the curves in my 
illustrations is intended to show, so that anyone interested in this 


kept down to the same amount as the first type, but it must 


e lift. This is no doubt partially the 
wressure, which is shown to be coincident 


This entails a stronger spring if it is required to run at 


f. h 





months. Without the concurrence of turers no 
can succeed, and it would be interesting to know whether any of 
our leading firms would be prepared to consider the above idea. 
If so, it would be a real benefit to some of us who have sons about 
to commence their training if they would give us some enlighten. 
ment by contributing to the discussion in your columns. 1 enclose 
my a. Pater (M.[. Mech. E.). 
Westminster, July 17th. 


TRAIN RESISTANCE, 


Sirn,—In the course of ‘aged interesting leading article on ‘Train 








| ‘ question may check them. Resistance” of last week there is one statement | am unable to 
| | As will be seen in the case of a symmetrical cam—as Fig. 1—half | agree with, namely, ‘‘a velocity of 60 miles an hour with a 300-ton 
|| fe \ | | of the figures need only be drawn. In each case the circle repre- | train is never attained and maintained on a level. a 
| | | - ‘i } senting the roller has m drawn in at the point of maximum _ Take Case 36 in my paper, at 148 miles from Euston. At Trent 
ee aA | NY | intensity of pressure on the cam. Valley Junction, 133 miles from Euston, there was a slack, From 
AVM | c ~ The curved figures H in Figs. 1 and 8 are the hodographs of | this yy to Case 36 it is up-hill all the way, the following being 
AAS 5 A/\3 2 oY 2 3 & P~SDY velocity. details of the speed, &c, :— 
al ae O, VAT I : Y Line O, N is the normal to the cam surface at the point of —_—— . oe 
wAYSYA SS 4 “Tm | maximum intensity of pressure. ; Miles Gradient Total resistance 
IP S441) a Curve A in Figs. 2 and 4 is the displacement figure. Case. from if «.: Speed. (corrected for 
i¢ YA : a 
i.e ne | E| Curve B is velocity in each case, Euston (up). | gradient). 
Pe Curve C is acceleration in each. : ae i: ae 
aie Ss | Curve D is spring pressure on the assumption that half of the = 4 rd 4 : | e4 
i ae) i NI maximum pressure is exerted with the valve shut, or, in other 33 141 650 60 4 | 12.12 
Poa | words, that the initial compression of the spring is half the 34 145 590 63 - 11.87 
in | \ |] \ F maximum at the top of lift. 35 147 398 e- | 10.61 
Pad NY | _& The shaded part between the curves D and C indicates the sum 36 148 Level 60 15.28 
£ } 63234 Vee ee ee BaF! or difference between the inertia pressure and the spring pressure = 
"7 = ae Gab a ie i ok Gs . taken on the resultant along the axis of the “ jumpers.” This seems a case in which 60 miles an hour was attained and 
| ~K] | (TF | | Curve E is —e from the above, and represents the normal | maintained up-hill. -C. F. Denpy MARSHALL. 
is a } pressures on the cam. Guildford, July 15th. 
ror hs = Curve F in each case is the side pressure on the ‘ jumper” 7 Dalat , é : 
| oe & f | | bearings taken throngh the centre of roller. [The strictly exceptional case cited by our correspondent does 
1 IN] The ordinates of curve F on the base W V are the rectangular | 2°t affect the general truth of our Oe 500 Phage so pet 
| co-ordinates together with the corresponding ordinates of the | 9? miles an hour can be maintained with 300 tons , pets 
; shaded area—Figs. 2 and 4—of curve E, the normal pressure tender is certainly true, the weather being propitious. The tigures 
Fig. 2 curve. V. G. Barrorp, A.M.LM.E given by Mr. Dendy Marshall do not appear to bear any direct 
‘é- : ea oo"! relations to each other. Thus, in case 35 we have a diminishing 


been ‘‘jumping,” and though it might have jumped it is not 
eee for the roller actually to leave the cam to produce this 
effect. 

There also appears to be room for differences of opinion with 
respect to the advantages to be attributed to the involute form of 
cam in conjunction with lateral displacement of the centre line of 
the jumper, push rod, or tappet. 

Fig. 3 shows a cam designed on practically the lines advocated, 
and of the same total period, viz., 180 deg., as in Fig. 1. The 
principal difference I have made is that I have modified the root 
of the cam on the closing slope, as shown in Fig. 4, as surely it is 
inadvisable to let this cam seat the valve when it is travelling at 
its maximum velocity. 





Fig. 3 


(1) The claim made for the ‘‘involute” cam ‘“‘ that the period 
can be shortened for the attainment of full lift,” seems to me to be 
scarcely an attribute of the form as pointed out before, though 
there may be a small advantage due to the lateral displacement ; 
this would occur with any form of cam. 

(2) The claim that lateral pressure can be neglected ‘‘as it is 
small on the up-stroke,” and ‘‘is exerted in one direction only,” 
and there is ‘‘less likelihood of trouble with jumper bearings,” 
seems inadmissible. 

On Figs. 2 and 4 attached, curve F, in each case is the curve of 
lateral pressures—uncorrected for friction. It can clearly be seen 
from these curves, which are both to the same scale, that :— 
(a) The maximum side pressure is greater with the involute cam ; 
(+) the mean side pressure is also greater with same cam ; (c) the 
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direction of side pressure is reversed in both cases; (d) the 
greatest side pressure on the up-stroke is at the moment of starting 
to lift the valve with the involute cam; this will surely cause 
shock noise, and wear in the jumper bearing, whereas with the 
ordinary cam the side pressure is gradually applied and gradually 
relieved, the maximum pressure being at about the middle of each 
period of pressure in each direction. 

The above shows that claim No, 2 cannot be substantiated in my 
opinion. 

(3) Accelerating force: It is true, as stated by Mr. McKay, that 














Fig. 4 


Basingstoke, July. 





THE EDUCATION OF ENGINEERS, 


Sir,—An important factor in the subject of an engineer's 
education that escaped attention and criticism at the recent con- 
ference was the engineering professors. One of the notes did refer 
to the qualifications, but no one noticed it, much to my surprise. 
It seems to me necessary that to teach the engineering required by 
the “‘live engineer,” the professor must be an engineer first and in 
the closest contact with his profession. But judging from the 
advertisements inviting applications for vacant appointments, some 
d is absolutely essential in order to gain consideration. In 
order to gain these academic distinctions some years must be 
spent in residence at some university centre, passing through a 
very advanced course of theoretical treatment of hanics and 
allied subjects, and in order to do this successfully the “‘ office ” and 
‘* workshops” are entirely ignored perforce since they cannot assist 
the student to attain to the requisite standard for his D.Sc. 

This class of men cannot teach professional engineering, they 
eannot know the joys of saving an hour in the time previously 
required to complete the machining of an eccentric sheave say, or 
the finesse involved in keeping the men contented, whilst scheming 
for an increased output to balance the premiums required for the 
insurances necessary, and to keep things going. Such questions 
as are involved in cheap manufacture can never take its place in a 
college course, because no attempt is possible to do things on a 
commercial basis, and from this cause alone it is exceedingly 
difficult to find any college drawing-office in which design is taught 
usefully. Students know many graphical constructions to solve 
particular problems that usually seldom occur in practice, and 
certain stock drawings are made concerning inertia strains in some 
machine. If these drawings had the student’s time, together with 
a due share of the demonstrator’s and professor's time in supervision 
and lecturing, with a proportion of the college expenses, the cost 
—if assessed on ordinary prime cost principles—would probably 
astonish many professors who glibly talk of their practical courses, 
and boast of their own professional experience. But colleges 
apparently must have an engineering staff who possess diplomas or 
degrees of some come: college granted by examiners them- 
selves, graduates of some distinction, and the real live engineer, 
who has learnt things in the management of and direction of real 
engineering undertakings is invariably passed over. 

I would like to know how many of our engineering professors can 
claim ten or even five years’ continuous employment in a responsible 
position in commercial engineering work. I do not mean the 
years spent as a pupil or the interval afterwards t in the test 
or other department, but time spent as chief draughtsman, 
departmental manager, or some other position carrying definite 
<r pcg incurring initiative, judgment, tact, &c., in dealing 
with men and other technical questions involved, in earning 
dividends. 

For these reasons, amongst others, I expect to hear the cry of the 
colleges repeated for the co-operation of the employers with them 
in their great business of making engineers. I think that our 
engineering professor’s primary qualifications should be the 
possession of a real practical knowledge of his profession ; he could 
engage an assistant to juggle with the equations, calculus, and 
similar difficulties, and so amuse and irritate the victims ; for this 
is just the course adopted in his own office. Almost every 
p ive engineer keeps somewhere or other a tame mathemati- 
cian and theorist to solve his conundrums, 

Islewroth, July 11th. 





G. J. W. 





Sir,—A few statistics would at this juncture be of great value. 
We have had collegiate and other technical school training in pro- 
gress for many years now, and thousands of more or less trained 
pupils have been turned out. What in a general way has become 
of them! The answer needed must take the form of a statement 
of the percentage of men thus trained at work, and earning 
money in places where cosas i 4 is made, or electrical works, or 
on railways and harbours and docks, or waterworks. By per- 
centage I mean of the whole number of men employed. 

Take, for example, any — contractor employing hundreds or 
even thousands of men. hat is the composition of the engi- 
neering staff? How many of them have, say, a B.A, Cambridge 
—- and so on ? 

itherto information of this kind takes the form of a statement 
that of every hundred young men who have through a given 
school a certain b ave obtained situations. This is not 
sufficient. It does not tell us who are most popular with em- 
ployers, 


he information might be supplied in confidence to you, Sir, by 
heads of firms, and, when all obtained, published in such a way 
that there would be no breach of faith in making it public. 
Llangollen, July 17th. PAPA JUNIOR. 








THE TRAINING OF ENGINEERS. 


Sir,—I have read with much interest the letter of ‘‘ B.Sc., 
A.M. Inst, C.E.” in your issue of the 14th. 

‘The suggestions in his last paragraph give one furiously to think. 
There is some difficulty in inducing facturing engineers of the 
first rank to take lads on the ‘‘ Sandwich” system. ‘‘ B.Sc.” sug- 
gests a sort of ‘‘ Neapolitan Ice” system, to carry out which it 
would be necessary to find a tirm willing to take a boy for six 
months on the 6 o'clock basis, then let him go to college for a year, 
then take him again for two years on the combined system, then 








the maximum accelerating force can with the involute cam be 





speed of 62 miles per hour and a resistance of 10.61 Ib., while in 
case 36 we have a constant speed of 60 miles an hour on the level 
and a resistance of 15.281b. On the two miles between cases 31 
and 32:the train is accelerated six miles an hour, yet the total 
resistance falls from 15.62 1b. to 11.941b. A strict analysis of the 
six cases cited above could not fail to be interesting. —Ep, THR E. | 


Sir,—With reference to Mr. Wimperis’ letter, I did not say an 
instrument would need to be g ft. (not 9) long, but that one such a 
size would be direct reading, the desired accuracy being ;},ft. on 
a pendulum of that length. With a shorter pendulum the move- 
ment must be magnified. 

The flat are of a long pendulum is easily obtained with a 
Peaucellier cell, but the accuracy needed in making is similar to 
that required for the magnifying attachment for a short pendulum, 
There is a pendulum acceleration recorder in use on the Continent, 
but the adjustment has to be very tine, and even then it is only 
possible to get the mean acceleration over some distance from the 
records, 

| know the Wimperis accelerometer, have used one, and also 
investigated the ‘‘works.” One objection to it is that it cannot 
be arranged as a recorder, and readings have to be regularly 
booked. Still it has some very good points, and seems to be the 
best of its sort. It certainly gives indications to 4 lb. per ton, but 
it is not likely that they are anything like true resistance —-. 
In common with all pendulum instruments—for its theory is the 
same—it has the inherent defect of being affected by the inclina- 
tion of the coach to the rails ; it is set level with the coach on a 
levelled piece of road, or by jacking the coach to a spirit level, and 
it must afterwards be assumed that the coach remains at the same 
level regarding the rails. This is impossible, for during change of 
speed the coach ‘‘sets down” at one end, and the trim is also 
affected by the movement of people. When it is considered that 
a rise or fall of about jin. at one end of an ordinary coach will give a 
reading of nearly 1!b. per ton, it will be admitted that the 
incidental errors may be a very large proportion of the amount to 
be measured—that is the trouble. 

The type of formula I mentioned is quite a common one ; it was, 
I believe, first introduced into railway work by Mr. U. E. Wolff ; 
its only advantage lies in its dealing more accurately with low 
speed resistances, including the static starting resistance. 
Birkenhead, July 8th. P. H. Parr 
[We would refer our correspondent to our issue of May 26th 
last, in which an illustrated description of a recording form of the 
Wimperis accelerometer was given.—Ep, THE E.]| 





ST. PAUL’S BRIDGE. 


Srr,—Presuming that the Committee will deal with the question 
in an exhaustive manner, within their reference at least, may | 
mention one or two points on which a pronouncement would be 
acceptable’ They refer to the high-level character of the proposed 
bridge. Would not the proposed viaduct over Queen Victoria- 
street mean the spoiling of one beautiful new street in the making 
of another’ And, in view of the probability of thoroughfares on 
the foreshore (the north particularly), between London Bridge and 
Blackfriars Bridge, woul | not a co-ordinating alternative be pre- 
ferable to a repetition of the awkward arrangement on the 
Embankment at Waterloo Bridge / 

In the event of the former, is an arrangement not possible 
whereby the existing Southwark Bridge might be dispensed with ’ 
And would not the appearance of the river be improved by its 
removal / 

The latter queries refer to a contingency which ought to be 
taken into account. Reference to it also bears out the force of the 
contention expressed in your columns last week that the question 
ought to be viewed in a much wider aspect, and delayed to fit in 
with the larger scheme. 0. B. I. T. 
London, July 11th. 








Wuart is known as the “ compressor " system of piling 
for foundation work has recently been attracting some attention 
on the Continent. This system, the invention of a French 
engineer, is described in an article in the Builder, An arrange- 
ment somewhat similar to the ordinary pile-driver is employed, 
with the exception that there are no guides for the falling ram, 
which falls clear to the ground on release. Three different shapes 
of rams are employed. The first, or ‘‘borer,” is conical-shaped 
with straight sides, and weighs about 32cwt. It is 6ft. long, and 
2ft, 4in. in diameter at its upper end. This is allowed to fall 
repeatedly from a height of about 30ft., so as to forma conical hole 
in the ground, the sides of which are compressed. The next ram, 
called the ‘‘rammer,” is again conical-shaped, but has a convex 
surface. It is 3ft. long and 2ft. 2in. in diameter at its upper end. 
The hole left by the “ borer” is partially filled with several large 
stones, and these the ‘‘rammer” drives downward and outward. 
As a result a hole larger in diameter at the base than at the top is 
left. This is filled with concrete in layers. A third ram, called 
the ‘‘ tester,” ang weighing about a ton, is then employed. 'I'his 
ram is larger in diameter at its base than at its top, and a few 
blows from it serve to settle the concrete in its bed. The article 
states that a number of buildings have already been erected on 





let him go again for a year, and finally take him back for six 





foundations prepared in this manner, 
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RAILWAY MATTERS. 


Tuer new electric mountain railway from Mont Louis 
in France to Puigcerda in Spain, across the Pyrenees, was opened 
for traffic in the last week of June, 


Tue principle ofthe Miners’ Eight-hour Actis apparently 
thought by some to be so good that they would have it extended 
to cover certain grades of railwaymen. A Bill to secure this has 
been presented in Parliament by Mr. Hudson, and on Wednesday 
of last week it was read for the first time. 


THE Borsig Locomotive Works in Berlin, states a con- 
temporary, last January received a contract for twelve locomotives 
for Japan—the first German engines to go to that country. The 
locomotives were wanted urgently, and they were ready for 
delivery in the short time of sixty-six days. 


In Chile at the present moment railway construction is 
heing undertaken se actively. Under the Government there are 
1491 miles of line in the course of construction, and so far about a 
third of the estimated cost thereof has been spent. A further 
694 miles of line are under consideration, and when this matures 
the Government will have 3600 miles of railway under its control. 
In addition to the Government’s activity in railway construction, 
there are 115 private railways in the country. for which concessions 
have been granted. ‘Twenty-four of these have been completed, 
and several more are well under way. 


H.M. Vick-consut at Montevideo reports that a local 
engineering firm, representing a syndicate of French capitalists, 
has been authorised by the Ministry of Public Works to make 
surveys for an electric railway from Seenteviies along the coast to 
Maldonado and Punta del Este, a distance of some 75 miles. The 
power is to be generated by means of a low grade brown coal or 
peat, of which there are large deposits in the neighbourhood of 
Maldonado. ‘The line is to be double, with overhead cables, and 
of 1,676m. gauge. The principal object of the line is the 
development of the port of Maldonado, and it will further bring 
into use large sections of fertile land in the neighbourhood of the 
coast. 


A CONSULAR report on Madagascar states that the 
169 miles of railway which is in operation between Antananarivo 
and Brickaville is being continued from its present eastern terminus 
at Brickaville to the port of Tamatave, a distance of 60 miles. The 
extension is in course of construction, and will, it is expected, be 
finished early in 1913. The existing rolling stock, which comprises 
10 locomotives, 18 passenger coaches, 20 covered goods wagons, and 
14 open trucks, will in 1913 be increased by 4 locomotives, 40 covered 
yoods wagons, and 10 open trucks. The route is now being 
surveyed fora railway to connect Antananarivo with the town of 
Antsirabe, 105 miles south of the capital. Antsirabe is the centre 
of an extensive agricultural district, and is celebrated for its hot 
sulphur springs, 

Tur construction of light railways in this country is 
often brought forward asa means whereby theindustry of thecountry- 
side might be revived. On such occasions it is customary to point 
to the success attending similar lines as constructed in Belgium, 
where 30 years ago the Soci‘té Nationale des Chemins de Fer 
Vicinaux was formed for the purpose of providing light lines in 
districts otherwise neglected by the larger railways. It is interest- 
ing to note in this connection the status of these lines as reported 
in a recent issue of the Contract Journal. It seems that the total 
capital represented by these two lines, of which 149 are now at 
work and 21 under construction, amounts to well over 12 million 
pounds. The lines referred to have a total length of 920 miles, 
but there are 133 others projected which will bring the total length 
up to 3945 miles. During the past year 80 million passengers and 
th million tons of goods were carried C the “‘Vicinaux.” From their 
commencement nearly 9 million pounds have been spent on works 
and rolling stock. The average dividend earned last year was very 
nearly “percent. Electrical working is adopted on 190 miles of 
pe bo length at present. This is, however, being increased to 
3'O miles, 


CONSIDERING the very large number in use, and the 
importance attaching to their satisfactory working, it is strange 
that more attention is not given to the design of locomotive water 
columns or standpipes, particularly with regard to their hydraulic 
efficiency. Yet a recent ‘‘ Bulletin” of the University of Illinois 
reveals the fact that the design of these, at least, as adopted in 
the United States, is particularly bad in this respect. Thus we 
read that, as the result of actual experiment, it has been found 
that anything from 15ft. to 46ft. of head is lost through the 
resistance to flow when the discharge is 4000 gallons per minute. 
Taking the higher figure, it is pointed out that this loss is the 
sam@ as would be experienced at the same discharge in a 10in. 
pipe having a straight length of 566ft. The investigation further 
shows that for a short line from the supply tank a velocity of 12ft. 
to 15ft. per second for the water is as much as is desirable under 
ordinary circumstances, while for longer lines the maximum 
velocity should be about 8ft. per second. It would therefore seem 
that for an 8in. water column 3000 gallons per minute is the limit 
of desirable discharge, for a 10in. pipe 4000 gallons, and for a 12in. 
pipe 6000 gallons. 


Tue Trans-Siberian Railway, which brings London 
within 7443 miles of Vladivostok, is both physically and, from the 

int of view of administration, a gigantic concern. The Con- 
€rence du Service des Voyageurs Tarif International Trans- 
Siberian has just finished holding its fourth meeting. In tu-n 
this body has met at Paris, St. Petersburg, and Brussels. On this 
occasion London was chosen. The delegates appointed to this 
conference chme from Austria, Belgium, Canada, China, England, 
France, Germany, Holland, Japan, Manchuria, and Russia, and 
were the representatives of all the large railway and steamship 
companies connected with the Siberian line. The ‘‘ Conférence ” 
deals with questions of administration, and in the absence of an 
official clearing house it serves a most valuable purpose. Although 
on the occasion of the recent London meeting many details 
received attention, the principal subject of discussion was the avail- 
ability of return tickets by various routes. Some time must ela 
before everything is settled, but it seems likely that a traveller 
from London to, say, Nagasaki by the Siberian route will be able 
to return through Canada, or by way of the Suez Canal. This will 
— exercise an important influence on travel in the Far 
last. 


Tur advent of the railway, with its multifarious re- 
quirements acted as a powerful stimulus in the development of an 
immense number of trades and industries. In none, perhaps, did 
it call for more a revision and improvement than in the 
manufacture of tubes, Prior to Stephenson’s time the butt-welded 
tube was the only type made. The lap-welding process arose with 
the necessity for stronger boiler tubes for locomotives ; and the 
continuous progress from that day to the weldless steel and other 
improved forms of tube of the present is in large measure directly 
traceable to the greater and greater exactions of the railway 
engineer, An interesting paper on ‘‘The Development of Loco- 
motive Tubes and their Treatment” was read a short time ago 
before the Pittsburg Railway Club. After dealing with the 
historical side of his subject, the author, Mr. F. N. Speller, went 
on to consider some of the common defects of tubes and their 
remedies, Dealing with corrosion, he said that the tube to resist 
this should be as uniform in composition and density as possible. 
The strength and a of the metal should be such as to 
permit of its being repeatedly tightened in the tube plate without 


cracking. A soft open-hearth stee] with not more than .05 per 
cent, of phosphorus and sulphur is found best suited to this end. 
Weldability and uniformity of material as regards its physical and 
chemical properties are also of first importance in good tubes. 


NOTES AND MEMORANDA. 


Ar Dresden there is in the’ course of completion what 
is claimed to be the largest radiator in the world. This radiator is 
intended for the motor of an airship of 300 horse-power, and is 
made entirely of aluminium. With an hourly capacity of 6868 
gallons it radiates 288,000 calories per hour, while 1,695,000 cubic 
feet of air pass through it. The weight is 145 lb. empty and 209 lb. 
when full of water, 


At a recent meeting of the Manchester Geological and 
Mining Society, under the chairmanship of Mr. Tonge, of the 
Hulton Collieries,.a paper was read by Mr J. C. Eadie on the sub- 
ject of ‘‘Luminous Electric Mine Shaft Signalling.” A working 
model of the apparatus described was exhibited. Mr. Eadie said 
it was an apparatus designed to provide safe and rapid communica- 
tion from the mine to the engine-room by means of bell signals, 
luminous and visible, to the engine-man. The visual indication of 
the order did not appear in the engine-room till both the onsetter 
and the banksman were ready to execute it. It was a system 
which had already been in use in one of the Durham mines for 
nearly two years. 


AFTER a number of experiments to protect its service 
pipes against electrolysis, a St. Louis gas company is now covering 
its wrought iron piping with layers of pitch and paper. This 
method seems to be proving successful. e wrought iron pipe is 
first coated with a tar and pitch mixture, heated and thinned 
sufficiently to flow easily, and on to this a 4in. paper ribbon is 
wrapped —: its edges overlapping. This paper covering is 
then tar-painted, and again wrapped with paper, the process being 
repeated until four successive coats of tar and paper have been 
applied. Pieces of pipe thus insulated have been placed in the 
ground under conditions distinctly favourable to electrolysis, 
together with other lengths not so treated, and after being taken 
up at the end of two years, the unprotected pipes were badly pitted 
and almost completely destroyed, while the insulated piping was 
practically in the same condition as when laid. It is believed that 
pipes so treated will have their life at least doubled, Only wrought 
iron pipes are being so treated, the cast iron mains being less 
subject to corrosion and electrolysis than the former. 


ProBaBLy the majority of engineers are familiar with 
the Thermit process of welding, but itis doubtful if many are aware 
that there are a great many different kinds of Thermit in general 
use. The composition generally called thermit is, says an article in 
the /ron Age, a mixture of aluminium and iron oxide, and on 
reaction gives superheated liquid steel. While this is undoubtedly 
the best known Thermit, there is an almost infinite variety of others, 
Some are extremely valuable commercially and scientifically, while 
others are not so important. A good definition of a Thermit would 
be the following:—A Thermit is a mechanical mixture of a 
metallic oxide, sulphide or chloride, with finely divided aluminium 
in such proportions that the aluminium on reaction will entirely 
reduce the metallic element from the oxide. It will readily be seen 
that a great many Thermit compounds are made possible under this 
definition, but the rule does not apply to all oxides, sulphides and 
chlorides, as in some cases the metallic element to be reduced has 
an affinity for oxygen quite as high as the aluminium, in which 
case, of course, no Thermit reaction can be made to take place. 


A NOVEL type of riveting machine which has recently 
been invented and tested works upon the internal combustion 
principle. The general arrangement of the machine is quite like 
the ordinary pneumatic riveter, except for the fact that it is sup- 
plied with an explosive mixture of air and petrol vapour by a 
small electrically miven pump. The operation of closing a rivet is 
carried out as follows :—The switch controlling the pump motor is 
closed and the pump commences to force mixture into the working 
cylinder of the riveter. This drives the piston forward until the 
die touches the rivet. Pressure then accumulates in the cylinder 
until it rises to a fixed value, when a small plunger actuates the 
motor switch, stopping the mixture pump and operating an 
igniting device. This explodes the compressed mixture and gene- 
rates sufficient pressure to close the rivet. The return stroke, 
during which the burnt gases are expelled, is effected by means of 
aspring. Itis said that the cost of operating the machine is 
about one-twentieth of that of a pneumatic riveter, and that the 
pressure with which the rivet is closed is completely under control. 


An interesting shallow-water alarm for use on board 
ships is déscribed in the June issue of the Marine Review, an 
American contemporary. The instrument consists primarily of a 
line of armoured rubber hose 300ft. long, and having a }in. bore. 
ae this air can be pumped from a compressor and reservoir 
carried on the ship. The line of hose is arranged to trail beneath 
the vessel, in which position the air passing through it will babble 
out from its lower end. The pressure required to force the air 
through the pipe varies with the depth at which the free end lies. 
A gauge connected to the air reservoir is mounted in the pilot 
house, and the readings on this are calibrated to give the depth in 
feet directly. When the vessel is moving in deep water at a = 
of 12 knots the end of the line is, by reason of its inclination, ,. 
below the surface of the water. Hence, for all depths above 60ft. 
the indication is 60ft. with no bott An electric alarm, which 
can be set to go off when the vessel gets into water having a depth 
less than a given value, is attached to the indicating gauge. This 
instrument has been used for river and harbour sounding work, 
and has recently been tested on two freight vessels plying on the 
Canadian lakes. 

Ar the recent meeting of the American Society for 
Testing Materials a paper was read by Mr. F. N. Speller, in which 
some remarks, worthy of attention, on sulphur in boiler’tubes were 
made. These bore on the influence which this constituent or 
impurity exerts on the welding qualities of the metal. From the 
results of some experiments which the author had made he had 
come to the conclusion that the usually accepted idea that the 
lower the sulphur content the better the weldability was not borne 
out in practice. Thus, as a result of a large number of test welds 
with tubes containing 0.045 per cent. of sulphur the loss from 
defective or bad welding was 14 percent. With 0.027 per cent. 
of sulphur the loss rose to 20 percent. In another case 20 per 
cent, more bad welds were recorded when the sulphur was below 
0.03 per cent, than when it was above 0.04 per cent. The author 
expressed his belief that a specification requiring the sulphur not 
to exceed 0.05 per cent. would be quite satisfactory. He further 
discussed the question of the absorption of sulphur by locomotive 
tubes in practice. By means of charts he showed that there was 
apparently a tendency for the tube originally low in sulphur to 
absorb more than one originally high in this impurity. 

THE application of the producer gas plant for marine 
pur seems to be making headway. he latest news on this 
subject comes from Seattle, where a 900-ton three-masted iron 
barkentine, 185ft. in length with a beam of 32ft., is being converted 
for this system of propulsion, There are several interesting points 
about this vessel. The producer, which is of the up-draught type, 
is 9ft. in diameter, 10ft. high, and is intended to work on a low 
grade of lignite costing about 4s. per ton at the mine. The main 
engine is of the four-cylinder type and will develop 300 horse-power 
at 200 revolutions per minute. Power is transmitted through a 
friction clutch to a reversible propeller. The latter is 82in. in 
diameter and is of the feathering blade type. The reversal of the 
propeller blades and the operation of the clutch are pneumatically 
controlled. The vessel isto be employed for carrying lime in 
barrels to San Francisco and is fitted with a wireless telegraphy 
outfit. The total cost of the conversion will, it is said, be about 
£7000, but it is believed that in less than two years the vessel will 
have repaid this by her increased earning capacity. A feature of 
the vessel lies in the fact that in case of fire in the hold where the 
lime barrels are stored, the exhaust from the engines can be turned 
' jnto the hold so as to smother the fire in carbon dioxide, 














MISCELLANEA. 


Ar a recent meeting of the London County Council the 
Main Drainage Committee reported that it had been considering 
the question of enlarging the storm-water pumping station on. the 
Isle of Dogs. It appears that at present a heavy rainfall throws an 
excessive amount of work on to the existing pumps at the station 
and that several cases of flooding have recently occurred. The 

lant at present consists of two steam-driven reciprocating gs 
oer a combined capacity of about 15,700 gallons per minute. It 
is proposed that two centrifu, —— driven by gas engines, and 
each capable of dealing with about 16,700 gallons a minute, 
should be installed. The cost is estimated at about £30,000. 


Wiretess telegraph equipment of ocean-going vessels 
carrying more than 50 passengers will be compulsory after July 1st 
under an Act of the United States Congress passed June 24th, 
1910. A fine of £1000 is to be imposed in cases where the vessels 
are not equipped with apparatus capable of transmitting messages 
at least 00 miles and in charge of an operator carrying a certificate 
issued by the United States or some foreign Government. ‘Ihe 
Commissioner of Navigation has- issued regulations governing 
wireless equipment under the same Act, and three inspectors in 
charge of the Atlantic, Middle Atlantic, and Pacific divisions 
respectively, and collectors of customs, are authorised to enforce 
the regulations. 


Ture well-known aeronautical motor invented by 
M. Anzani, in which there are five rotating cylinders working on 
to a common crank-pin, is open to the serious objection that the 
reaction set up by the rotation of certain excentric masses has to be 
balanced. ‘he excentric masses chiefly concerned are, of course, 
the pistons, which vary in their excentricity during each revolution. 
The provision of a counterpoise weight is further not satisfactory, 
as it serves at best to balance the reaction at one s only. 
According to the Génie Civil, M. Anzani has recently invented a 
new motor which should overcome these objections. In the new 
engine six cylinders in two groups of three each at 120 deg. are 
employed. Each group rotates round a separate crank, and as 
these cranks are at 180 deg. and the cylinders of the two groups 
staggered in elevation, the reaction due to the pistons of one group 
is counterbalanced by that of the pistons of the other group. The 
horse- power of this motor is said to be 55at a speed of 1100 revoln- 
tions per minute. Ignition takes place in each cylinder in the 
order of the grouping round the crank shaft, the magneto being 
driven at half speed. The weight of the motor is given as 75 kilos. 


Ir would appear that certain busybodies in America 
are dissatisfied with the term ‘‘ lathe,” and would have it changed 
to ‘‘turning machine.” Engineering nomenclature, particularly 
in the United States, is in large part formed of localisms. Each 
district, in many cases each shop, possesses frequently a different 
name for the same article or tool, and the terms employed in one 

lace are commonly unintelligible to engineers hailing from others. 

his being so, it seems strange that anyone should desire to change 
one of the very few words which without exception are accepted 
by all English-speaking engineers. The case made out by the 
opponents of the word “lathe” is undoubtedly based on a certain 
amount of authority. There is some reason for ery | that the 
word came to be appli2d to the machine by reason of the use of a 
‘lath ” or flexible pole from which the driving cord was suspended. 
In view of this, it is urged, the term “lathe” can hardly be 
applied to a modern machine with its belt drive, change speed 
gear-box, and other refinements. But, as the /ron Age points out 
in the discussion of this subject, it is by no means certain that a 
lathe by any other name would sell as well. Further, if we adopt 
the new phraseology, and call a lathe a turning machine, what are 
we to call a boring mill, which is as truly a turning machine as the 
lathe ? 


From a consular report just issued on the trade of Canton 
during the year 1910 we learn that British merchants and manu- 
facturers are at last awakening to the fact that the exploitation of 
the Chinese market calls for methods peculiar to itself and radically 
different from those found of service in the European market. 
English catalogues are quite out of place in China, and are wholly 
unintelligible to all, perhaps, except the local agent. Attractive 
displays of samples, P een es for machinery, and advertisements 
in the ever increasing number of native newspapers, stimulate 
trade, and several foreign firms are already extensively adopting 
these methods. The Chinese greatly appreciate the value of 
education, and quickly find out whether the traveller or agent 
with whom they are dealing possesses this quality or not. Accord- 
ingly, several firms are employing foreign travellers accompanied 
by good interpreters for opening up inland districts. One firm is 
going even a step beyond this, and has its staff of travellers and 
agents composed of university trained men. But in spite of all 
this, the consul points out, elabo-ate agricultural machinery, 
motor cars, labour-saving devices in the spinning and weaving 
trade, &c., cannot possibly, for a considerable time to come, find a 
market in China, as the country and its inhabitants are not yet 
ready for these tokens of Western civilisation. 


-Wuar is claimed to be a record in the way of ship 
repairing is reported in a recent issue of the Jrox Age. The North 
German Lloyd liner Prinzess Irene went und off Fire Island 
on April 6th of this year. Her stern was ly damaged, and it 
was seen that it would have to be entirely rebuilt. This meant 
the constructing of new patterns, the manufacture of three large 
steel castings, and the replating of the entire stern. On the 9th 
of April the vessel was ileal from the bank on which she had 

rounded, and was first taken to her dock at Hoboken. On the 

6th she reached Newport News, and went into dry dock. The 
broken frame was removed, dimensions were taken, and the 
patterns were commenced. The patterns were received at the 
steel works on the 25th, and moulding operations were commenced 
immediately on their arrival. The first two castings, weighing 104 
tons and 8} tons, were cast on the 29th and 30th respectively, and 
ship to Newport News on the 6th of May. The third casting, 
weighing nearly 14 tons, was cast on the Ist, and ship on the 
9th of May. Each casting was made to the Germanisher Lloyd's 
specification and tests. After machining, the first casting was 
ready to be placed in ition by the 18th. All work was com- 
pleted on May 24th, yeh yeas the 27th the vessel left New York on 
her regular schedule, having lost only one round trip through her 
accident. 


In the end of December, 1909, a new gasometer holding 
seven million cubic feet collapsed at Hamburg. The gas thus 
liberated caught fire and twenty people were killed. An investi- 
gation, the results of which have just been made public, was under- 
taken to discover the origin of the failure. It appears that the 
direct cause was the failure of a steel column forming part 
of the support for the floor of the gasholder. The strut referred 
to was com of two 6.3in. channel irons placed back to 
back at a distance of lin. apart. Tin plates measuring 6in. 
in breadth, 5}in. in length and in. thick braced the channels 
together every 40 inches. Four }#in. rivets were —— ed in 
each plate. The length of the strut in question was a little over 
1lft. It was intended to bear a load of 118,000 Ib. Now it seems 
that the designer used Euler’s formula and regarded the column as 
if its section were solid. Further, relying on the fact that the ends 
were fixed, he took the value of / in this formula as seven-tenths of 
the actual length. This gave him an apparent buckling load of 
520,000 Ib., and he therefore believed that his factor of safety was 
43. It is now known that the column failed under a buckling load - 
of 133,000 1b.! Euler’s formula is very far from true in many 
eases, Itis not, however, forbidden in Germany, and the designer 
of the column referred to above is not to be prosecuted for criminal 
negligence, as he did not depart sufficiently from recognised 
methods, 
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The Weak Points of the Marine Oil Engine. 


FROM our knowledge of the Diesel engine ashore, 
and from what we have already seen of its appli- 
cation to marine purposes, we have been led to 
adopt a somewhat optimistic attitude towards the 
marine question, as we cannot help being impressed 
with its great possibilities. We have from time to 
time indicated the advantages which may be anti- 
cipated, but we have deliberately refrained from 
saying. anything of a disparaging nature at this 
early stage, though we have by no means lost sight 
of the fact that much remains to be done before 
the Diesel, or any other type of internal combustion 
engine, can hope entirely to supersede steam for 
use afloat. For instance, with engines of more 
than mere “ motor boat” power, there is no expe- 
rience whatever of really long continuous runs at 
sea—or even ashore—such as would be necessary 
to prove absolute reliability. Fourteen days on 
end in an electric lighting station is the longest we 
have come across, and though it may be claimed 
that if an engine will run for fourteen days it will 
equally well run for forty, the point is not yet 
proved in such a manner as would satisfy the stern 
demands of the superintending engineer. Possibly 
this should not be called a weak point in the engine 
itself ; it nevertheless provides a strong argument 
for the opponent, and is therefore a source of weak- 
ness, though it is merely a point that is still to be 
proved, is very possibly capable of proof at the 
present moment, and, perhaps, is even now in pro- 
cess of being proved by the Vulcanus, which is now 
making a thirty-two days’ voyage. One swallow, 
however, does not, of course, make a summer, and 
more than a single voyage of even fifty days will 
be necessary in order completely to win over the 
aforementioned judge, whose natural prejudices lie 
in the direction of the motive power on which he 
has been brought up and which he has proved by 
actual experience. The man therefore who will 
take his courage in both hands, and run a ship or 
ships fitted with Diesel or other internal combus- 
tion engines on a regular service from Europe 
round the Horn will do more to hasten the coming 
of the internal combustion engine afloat than any- 
thing else could possibly do. Whether it is the 
intention of the owners of the half-dozen—compara- 
tively—big boats now under construction in various 
countries to take this demonstration in hand 
remains to be seen ; the problem is a big one as the 
attempt will be a bold one. 

Then, too, there is the question of flexibility, 
which involves the ability to run at low speeds of 
revolution at all, and also, for warships, the ability 
to run at low, that is reduced, speeds without 
undue loss of efficiency and fuel waste. At the 
present moment we do not think there is any 
engine on the market which will run at a suffi- 
ciently low number of revolutions to meet every 
set of conditions, while a reduction in power to 
about 25 per cent. of the normal causes an 
increase of about 124 per cent. in fuel consumption. 
The normal maximum revolutions of a Diesel 
engine, such as those which are being fitted on 
tramp steamers, are now sufficiently low to ensure 
a very fair propeller efficiency, and so long as the 
ratio of displacement to horse-power is high, the 
minimum number of revolutions at which the 
engine will run—which may be taken roughly as 
about one-fourth of the normal—will probably be 
low enough to enable the skipper to handle his ship 
with safety under most, if not all, of the conditions 
of actual service, so long as he bears his limitations 
in mind and makes allowance accordingly. When, 
however, it comes to a boat where the power is 





high in proportion to the displacement, even the 
minimum number of revolutions at which the 
engine will run will undoubtedly be too high for 
safe handling in confined waters, or perhaps even in 
the open sea in very heavy weather, and some sort 
of speed reduction device will become necessary. 
A gear reduction such as that adopted on the tur- 
bine engines of the Vespasian, where of course the 
conditions are different, hardly meets the case, as 
the relationship between the two shafts is constant, 
and, further, it introduces a mechanical uncom- 
pensated, though perhaps comparatively small, loss 
—which will operate continuously—while its actual 
period of utility is confined to a trifling proportion 
of its life. The latter objection also applies to 
electrical and hydraulic reduction gears, though they 
have the advantage of doing away with the revers- 
ing mechanism on the engine—an advantage, how- 
ever, probably somewhat dearly purchased. We 
think therefore that for most commercial purposes, 
where practically the whole of the running is done 
at full speed, the solution is to be sought for rather 
in the direction of improvements in the construction 
of the engines themselves, which shall enable them 
to approximate more nearly than at present to the 
conditions obtainable with a steam engine, than in 
the use of any device which involves additional 
cost and interference with the present efficiency 
between the engine and propeller at full speed, 
though for warships it might be justifiable. 
Wrapped up in this question of flexibility is the 
difficulty of providing against racing in a seaway, 
but as we dealt with this particular aspect of the 
case in a leader of our issue of February 24th, and 
have since— May 19th, page 515—pointed out how 
our suggested remedy is in a fair way of realisation, 
we need not say more about it at the moment. 
Another point which is rather one of anticipation 
than one which has yet been found to be serious in 
actual practice is that of safety. The enormous 
pressure to which the air is compressed for the 
injection of the fuel not only so thoroughly atomises 
the fuel as to make the most unpromising looking 
stuff into a most explosive mist, but it has the same 
effect on the lubricating oil. It is not difficult then 
to foresee the effect of an unfortunate concatenation 
of circumstances such as would be involved in a 
naked light, some lubricating oil in the air pipes 
and a leaky joint in their connections—a somewhat 
remote contingency, perhaps, but still one not to be 
entirely overlooked. As to the safety of the fuel in its 
normal liquid state, there need of course be no ques- 
tion. The difficulty of obtaining units of more than 
comparatively small power may rank with the want 
of proved reliability as a crime of mere youthfulness, 
and it is quite intelligible that there should be a 
good deal of fuss made about prospective engines of 
some 1200 horse-power only per set, in spite of the 
claims made at the Naval Architects’ meetings that 
20,000 horse-power could be obtained on a single 
shaft. This, however, time will undoubtedly cure, 
and though official information is hard to come 
by, there is no doubt that experiments on a large 
scale are being made on the Continent, and it will 
not be long before the claims above mentioned are 
realised. On the other hand, the difficulty of 
driving the auxiliaries, such as the steering gear, 
winches, windlass, &c., is inherent, and requires the 
discovery of some new device or a radical alteration 
in the method of using existing sources of power, 
such as electricity, if steam is not to be retained for 
the purpose. The electric-hydraulic steering gear 
described by Dr. Hele-Shaw before the Institution 
of Naval Architects in April last appears to present 
good promise of a solution of the steering gear 
problem, but for winches, electricity, or even com- 
pressed air, as in the Vulcanus, can hardly be con- 
sidered satisfactory, and for the present it almost 
looks as if the steam engine and boiler will have to 
be allowed a little longer life, providing as they do 
not only the requisite power for the winches, but 
also the pressure combined with the all-important 
visible cloud of steam for the whistle, means for 
heating the ship and for providing fresh water, Xc. 
&e. That question of the “ visible” as well as the 
‘audible’ whistle alone would warrant it —-a point 
which has received too little attention, and one 
which is of great importance in a crowded waterway 
and in strong winds. Finally, the effect on the design 
of a double.charge explosion in a cylinder following 
a missfire has to be considered. In theordinary gas 
engine the bulk of an unfired charge of gas passes 
out into the exhaust and has but little effect 
on the force of the next explosion ; with the Diesel 
type, however, the unfired oil remains on the walls 
of the combustion chamber and piston top, and is 
duplicated on the next firing stroke, so that the 
pressure developed by the next explosion is very 
materially raised above the normal, resulting in 
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stresses which occur seldom, but which have to 
be provided against in the design of the cylinder, 
cover, bolts, &c. Thus there is added a permanent 
increase in the weight of the engine, which is only 
actually required for, say, one minute during the 
whole life of the engine, and as the increase in 
pressure is probably some 75 per cent. in excess of 
the normal, the increase in weight is not inconsider- 
able, whilst the remedy is not obvious. The Diesel 
engine, too, is certainly about 25 per cent. more 
expensive than a steam engine of the same power, 
a point which will chiefly affect the shipowner; 
but as it is, he who will benefit by the saving in 
fuel, bunker capacity, ic. &c., and as these savings 
will probably represent more than the interest on 
the extra capital outlay, it is a point upon which 
great stress need not be laid. Besides all this, 
greater experience and improved methods of con- 
struction, to say nothing of the stress of competition 
which will soon arise, will inevitably tend to 
decrease the cost of production. 

To sum up, then, it must be admitted that at 
the present moment infantile weaknesses, difficulties, 
objections, or whatever they may be called, do exist, 
but some will be cured by mere eftiuxion of time, 
some are in process of being cured, and none are 
hopeless. 


The Standardisation of Training. 


THE Conference on Engineering Training was 
not unlike an effort to use a cut glass stopper as a 
burning-glass. Instead of concentrating a beam 
of light on a single point, a hundred more or less 
brilliant little patches were thrown hither and 
thither, and it will take a second operation to 
collect them together and bring them to some 
useful purpose. That purpose we take to be the 
standardisation of the training of engineers; the 
formulation of a scheme which shall receive 
universal approval, and which shall be of such a 
nature that it may be expected to produce from 
average raw material engineers of average merit. 
If this was the object of the conference—and no 
other useful object is conceivable—then we are 
immediately faced with the twin questions :— 
Is such standardisation possible, and, suppos- 
ing it possible, is it desirable? We imagine 
that no one but the confirmed routineer will 
answer the second question without hesitation in 
the affirmative, whilst nearly every one will admit 
that the difficulties which stand in the way of 
standardisation could all be surmounted by a care- 
fully considered scheme. The elements of the 
scheme are at hand. There is absolute unanimity 
that some form of scientific education must be 
given—on that point the conference expressed no 
hesitation—and the party that is opposed, on what 
seem to us very poor grounds, to workshop training 
is so small that no more is to be feared from it than 
that it may reduce the number of years spent in 
the shops. All that is now required to effect 
standardisation is to bring the professors and the 
works managers into harmony, and signs are not 
wanting that that is very much nearer realisation 
than it was afew years ago. The work of a few 
professors, men, if we may be so invidious as to 
mention names, like Dalby and Barr, have 
done much to convince the manufacturing engi- 
neer that scientific training need not produce 
the disastrous results it too often did not 
so many years ago. Without forgetting that 
pure science, root principles, lie at the basis of all 
knowledge, these men have kept steadily before 
their students the fact that it will be the duty of 
life of most of them to apply those root principles 
to utilitarian problems. The result is that the more 
enlightened colleges are beginning to turn out men 
suitable to be engineers, whereas those that continue 
in the old methods produce men whose sympathies 
are so foreign to the workshop that they find no 
congenial occupation in it, and go to swell the ever- 
increasing army of teachers. Such schools are a 
relic of the past, for it cannot be forgotten that the 
chief object of the earliest technical colleges was to 
train men to be professors, men who had the high 
object before them of carrying light into dark places 
and scattering the clouds of ignorance and unreason- 
ing tradition which surrounded every industry not 
a hundred years ago. Now-a-days the object 
of the technical school must be something 
quite different. Whereas before they taught how 
to teach, now they must teach how to learn. They 


must cultivate a mental aptitude to receive the 
lessons of the workshop and to return them a 
hundredfold. That is what the employer wants, 
and his wishes must be observed. The colleges are 
beginning to recognise this fact, and when they 
have done so there will be no bar to a cordial 
understanding ‘with the works. 





Here, then, we come to the point, shall the works 
and the colleges acting together provide a definite 
standardised course, like that in medicine, from 
which departure is impossible, or shall the latitude 
which now exists be allowed to remain? Shall we, 
for example, have only the Glasgow sandwich, the 
Woolwich sandwich, or some other sandwich, and 
insist on all taking it, and no other, whether it 
suits their palates or not? Shall we go further 
and prescribe exactly what is to be taught at 
college, and how many weeks are to be spent in each 
shop ? If we do, we get perilously near routine, and as 
Pasteur once said when he was administrator of the 
Ecole Normale, “ Routine, it is true, does make 
progress, but it is desperately slow.’’ On the other 
hand, where an army of youths have to be dealt 
with every year, it is difficult to see how manage- 
ment is to be effected without some definite plan. 
The only alternative is to muddle along much as 
we do now, and that is a course which will be 
opposed by all those who forget that the process so 
stigmatised is far more productive of original spirits 
than are formulated schemes. It has, however, 
the grand objection, that whereas it offers glorious 
opportunities to the exceptional man, the genius, it 
is not suitable for the average man, and it is for 
him, as the Civils Committee very wisely pointed 
out, that we must cater. Everything then points 
to the desirability of a standard system, but it 
must be a standard not of cast iron but lead— 
something, that is, that lends itself fairly well 
to easy modifications to suit varying conditions. 

In defining such a standard four elements 
have to be considered. First, the student himself ; 
secondly, the works manager; thirdly, the pro- 
fessor; and finally, the parent. We have in quite 
a recent issue discussed the position of the last 
named, and it is unnecessary to take that item up 
again now, but it may be useful briefly to enumerate 
the principal facts that have to be considered in 
connection with the other three. First, of the 
student. We may legislate for the average youth, 
but we cannot blind ourselves to the fact that there 
is really no such thing as an average youth. He 
is an ideal, not a real person, and every student 
will have some characteristics that distinguish him 
from that ideal. We must, then, leave enough 
latitude to take in all reasonable variations below 
and above our standard. There are, for example, 
youths who can work efficiently at both ends of the 
day, going into the shops at six and ending study 
at ten ; others who will do manual work from six 
to ten, but are useless for mental work after 
five; others, again, who can work at their books 
into the small hours of the morning, but under no 
conditions can get up at half-past five. Or, again, 
we shall find youths who will never be efficient 
with their hands, yet are not lacking in the art 
of organisation ; others, again, who have a natural 
bent for invention, but none for management ; some 
fully endowed with business instinct, but hopeless 
at science; men who would make good salesmen, 
but hopeless chief draughtsmen. And so on, and 
soon. All this is useful material, and whatever 
standard we have we must see that we do not cut 
even one out. Then, secondly, we have to con- 
sider the varieties of works and their managers. It 
is impossible that all students should go into the 
few works that have the standing of Derby, 
Woolwich, or Scotstoun. Thousands must go 
to be ’prenticed at far less enlightened places 
where they will have to pick up knowledge 
as they can. Again, we must take care in 
drawing up our standards not to make conditions 
that would bar the youth who cannot enter into 
works of the highest standard. Finally, we have 
to think of the colleges. It would be little short of 
a disaster if they were standardised. The person- 
ality of a professor or a demonstrator will frequently 
do more to stimulate real thirst for knowledge than 
we can well estimate. He will have his own ways 
of working, and any attempt to bring him to an 
“average ’”’ and to specify just what he should and 
just what he should not teach would have all the 
worst results of any levelling process. We do not 
want machine-made professors. 

We do not attempt to draw any deduction from 
these meditations; that must be the work of any 
committee that may be appointed to mould the 
diverse elements of the conference into something 
good and useful. We admit that some standard 
scheme would be useful as a basis to work upon, but 
we trust to see it drawn up with considerable 
“tolerance.” The object should be rather to define 
minimums than standards, with the understanding 
that a minimum in one subject would have to be 
counterbalanced by a surplus in others. ‘This, it 
may be said, is putting up a standard only to over- 
throw it. That is in a sense true, but our idea of 





a useful standard in this connection is rather some- 
thing to measure differences by than to copy sla- 
vishly ; a foot rule rather than a template. 


Accidents in Workshops 


It is now four months since the report of the 
Home-oftice Departmental Committee on accidents 
in factories and workshops was published as a par- 
liamentary paper. The Committee was appointed 
to inquire into the causes and circumstances of the 
increase in the number of reported accidents in cer- 
tain classes of factories and workshops and other 
premises under the Factory Acts, and to report 
what additional precautionary measures were neces- 
sary or desirable. According to the Committee's 
report, the total of recorded accidents in factories 
and workshops rose from 79,000 in round figures in 
1900 to 100,000 in 1905, 111,000 in 1906, and 
124,000 in 1907. Between 1905 and 1907 the 
non-fatal accidents in the textile trade alone 
advanced by 44.62 per cent., in metal founding by 
46.07 per cent., and in the engineering trades by 
35 per cent. The Committee, in the course 
of the general conclusions arrived at, stated 
that the augmentation of the reported accidents 
up to 1907 was due almost entirely to increased 
reporting, and it was added that since that date the 
growth in reporting had been less marked, and the 
ettect of decreased risk had accordingly shown itself 
in the figures of the accidents registered. It is, 
however, unfortunate to observe that the improve- 
ment indicated by the Committee was not main- 
tained in 1910, as is proved by the annual report of 
the Chief Inspector of Factories and Workshops for 
last year. Not only so, but the casualties on and 
in connection with the working of the railways also 
became more numerous in 1910, particularly with 
regard to the railway servants, whilst the fatalities 
in coal mines likewise experienced an expansion, 
although the question of non-fatal accidents | in 
mines remains unknown until the issue of the 
general report on mines and quarries for 1910. 
Apart from railways and coal mines, it is certainly 
a matter of some concern both for employers and 
employed to find that the total number of accidents 
of all kinds in factories and workshops increased 
from 117,000 in 1909 to 129,000 last year, which 
consequently was more serious than the previous 
record year of 1907. 

It is known that the considerable augmentation 
in the total accidents in coal mines in 1909—the 
latest year for which figures are yet available 
as compared with the preceding year, was largely 
due to the reorganisation of the working conditions 
arising from the introduction of the Hight Hours 
Act, and the consequential employment of thousands 
of additional workers who were quite unacquainted 
with mining work. But there was no new legisla- 
tion directly affecting factories and workshops in 
1910. The question not unnaturally arises as to 
why the conditions should have become worse from 
the accident point of view when the Departmental 
Committee had come to the conclusion that 
an improvement was taking place. Most of the 
factory inspectors attribute the general increase in 
the number of accidents reported to improved trade 
and more employment, but some inspectors are still 
of the opinion that better reporting also helps to 
keep up the returns. The majority of accidents 
arise from causes beyond the control of the 
inspectors, and notwithstanding better fencing and 
safer methods of work, the increased use of 
machinery of all kinds must involve some advance 
in the number of casualties reported. It is shown 
that, despite some irregular employment owing to 
labour troubles, the number of accidents in ship- 
building works also rose in 1910. It is doubtless 
correct to assume that the larger volume of 
employment and the larger number of workers 
occupied in 1910 were partly responsible for 
some augmentation in the accidents notified to 
the factory inspectors. Indeed, it is scarcely 
conceivable that the great increase in the value of 
our import and export trade in 1910, which was 
the maximum ever recorded in the history of the 
United Kingdom, and is now set forth in the 
annual statement of trade with foreign countries 
and British possessions, could have been obtained 
without enlarging the risks to the general body of 
workers throughout thecountry. It is also reason- 
able to conclude that an improvement in the notifi- 
cation of accidents has also had a share in the 
growth of the latter as reported, whilst a further 
share devolves upon the application of the Work- 
men’s Compensation Act, 1906. 

It is of some interest to observe that in 1907, 
which was the former record year for accidents as 
quoted by the Departmental ; Committee, the 
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Compensation Act was only in 
operation for the first time in the second 
half of the year. It is beyond question that 
the Act stimulated the notification of many 
slight accidents to which no attention was pre- 
viously paid, and in one establishment reported at 
the time it was announced that many notices had 
actually been given to the employers before the Act 
came into force in July, 1907. Of course, notice of 
accidents has to be served upon employers as soon 
as practicable after occurrence if proceedings for 
the recovery of compensation are to be maintained, 
whilst claims for compensation have to be lodged 
within six months of the accident, as provided by 
Sec. 2 of the Act. It is, however, to be feared that 
the decisions which have been given by the High 
Courts, which have mostly been in favour of the 
workers in consequence of the extended interpreta- 
tion which has been placed upon the Workmen’s 
Compensation Act, have assisted in bringing about 
a state of apathy or indifference among a large 
body of workers, who come to the conclusion that 
if they receive injury in the course of their employ- 
ment, they will be certain to obtain compensation. 
This is another of the causes, in addition to those 
already given, of the further increase in the number 
of reported accidents, and it is impossible to say 
whether the latter have yet reached a maximum. 
At the same time it is worthy of note that the 
number of accidents in 1910 was slightly less than 


Workmen's 





one-half of the total number of factories and work- 
shops in existence during that year. 





INSTITUTION OF NAVAL ARCHITECTS. 
No. TL." 


Admiral of the Fleet Sir Gerard Noel took the | 
chair at the meeting of the Section at the Institution | 
of Mechanical Engineers on the morning of July 6th. | 
The first paper was “Progress of Naval Engineering in 
Japan,” by Engineer Rear-Admiral Terugoro Fujii, I.J.N., | 
of which we give an abstract. | 

The gunboat Chiyoda Gata, the first steam-driven ship built in 
Japan (in 1863), was equipped with three low-pressure cylindrical 
boilers of the locomotive type. Subsequently, either locomotive 
or return-tube boilers were adopted for every ship launched before 
1899. In 1900 the Normand type was installed in the despatch | 
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Fig. 3 shows the fifteen-stage Curtis turbine for the battleships 
Kawachi and Settsu. The diameter of the turbine is 12ft. at its 
pitch circle for these battleships aud cruiser, and it is designed for 
27,000 brake horse-power at 270 revolutions for the seven-stage 
and 25,000 brake horse-power at 245 revolutions per minute for 
the fifteen-stage turbine. The latter consists of six ahead wheels 
and one ahead drum carrying nine stages and two reverse wheels, 
An improvement has been made for all Curtis turbines of new 
design on a part of the drum and second-stage stern wheel to 

















Fig. 1—MiYABARA BOILER 


counterbalance the propeller thrust by means of steam thrust, so 
that the thrust shaft and collar may be made comparatively short. 

The cost of propelling machinery for the gunboats Atago and 
‘Takao varies from 50 yen to 55 yen* per horse-power, and that of 
28 destroyers, built in 1902, was found to be 35 yen. In the case 


| of the armoured cruiser Tsukuba and the Ibuki, the cost was 


98 yen and 95 yen respectively, the latter being equipped with 
Curtis turbine; while that of the first-class battleship Satsuma 
was nearly 115 yen per horse-power. Generally speaking, the 
cost of propelling machinery in Japan seems slightly less n it 
isin Europe and America, This is probably due to the lower 
wages of workmen, notwithstanding the higher price of imported 
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| of some exceedingly fine passenger steamers which were 
| equal to anything that we could turn out in this country, 
|judging by the figures. There were also coasting 
steamers which seemed as near perfection as was possible 
at present. One advantage which the Japanese had in 
this matter was that they were not hampered by tradi- 
tions. They were in the position of being able to 
approach the subject afresh, and consider everything 
from an engineering point of view only. If we could only 


























| Fig. 2-JAPANESE NAVY TYPE BOILER 
| sometimes forget a little history it would be a great deal 
| better for everybody, and a great deal better for the British 
| Navy. 

| Admiral H. P. Cone (United States navy) said there 
| were some specimens of Japanese merchantmen trading 
| with the West Coast of America which were most modern 
| in every respect, being fitted with oil fuel arrangements, 
| &e., and, much to the disgust of the American and British 
' shipping companies, they were taking all the traffic. 
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Fig. 3—CURTIS TURBINE FOR THE JAPANESE BATTLESHIPS KAWACHI AND SETTSU 


boat Chihaya, and next year the high type cylindrical boilers of 
the Itsukushima and Matsushima were replaced by Belleville 
boilers, and those of the Hashidate by Miyahara boilers, invented 
hy our Admiral Miyabara, this being the first time that this 
boiler was used on a warship. Then in 1902 the locomotive and 
low type cylindrical boilers on the Chiyoda, as well as the Yaye- 
yama, were replaced by boilers of Belleville and Niclausse types 
respectively. The first-class battleships Kawachi and Settsu now 
under construction are to be equipped with Miyabara boilers of 
the double-ended type. Fig. 1 shows the boiler for the cruiser 
Tsukuba. Asma seen from the drawing, the construction of 
the Miyabara boiler is comparatively simple, having horizontal 
water and steam drums, with slightly curved tubes connecting 
them. From the nature of its construction, this type is very 
elastic, and contains a comparatively large quantity of water ; 
moreover, the water circulation being always efficient, it gives no 
trouble from leakage. In 1903 another type was tried for the 
third-class cruiser Otawa, and, its results being very satisfactory, 
this type was used for twenty-eight destroyers constructed in the 
year 1904, Fig. 2 shows the boiler of the destroyer Ayanami. 
We named this boiler ‘‘ Navy Type,” as it is an express type 
Hoye J used for our navy. is type is very similar to that of 
the Yarrow boiler, but the tube has a certain curvature instead of 
being straight, which gives sufficient elasticity for expansion and 
contraction of all parts. This curvature also gives much more 
space for cleaning the boiler, and effective heating is ensured by 
the insertion of proper baffle plates. 

We propose to adopt 25,000 brake horse-power Curtis turbines 
for two of the first-class battleships Kawachi and Settsu, and 
22,500 brake horse-power Curtis turbine sets for two out of three 
scout cruisers, For the remaining scout one set of Parsons tur- 
bines of the same power will be used and two sets of the Parsons 
type of 20 500 horse-power for two destroyers, Also, the latest 
improved Parsons turbines of 64,000 brake horse-power are to be 
installed for three first-class armoured cruisers, one to be built in 
England and the remainder at home ; and a Curtis turbine instal- 
lation of same power is to be equipped in another first-class 
armoured crnicer which will be built at home. 








* No, II, appeared July 14th, 





materials. 
those of Europe or America, they are constantly getting higher, 
and during the last 15 years the pay of workmen has increased 
from 32 sen (8d.) to 66 sen (1s, 4d.) per day of about ten hours’ 
work, 

Mr. A. E. Seaton, who opened the brief discussion, 
mentioned that thirty-nine years ago he had some 
Japanese pupils, and he never had a greater plea- 
sure from a professional point of view than in teaching 
them. Subsequently he had had the pleasure of designing 
the engines for the first modern Japanese warship, the 
Maya, and also for the sister ship. In those days, 
although the Japanese were only just beginning to get 
used to Western habits, they were clever enough to have 
something better than the British Navy had for the same 
class. This was the class Gem, which had very big 
cylinders on not very big boilefs, and with very hard 
stoking 12} knots could be got out of them, whereas the 
boilers in the Japanese ships gave 14 knots fairly com- 
fortably. The sting of the paper was in the tail, and it 
required a little explanation. The author said, in the 
paragraph headed “ The effect of War upon Machinery,” 
that some of the Japanese ships in the late war were under 
steam for 2000 hours continuously, and no noticeable 
trouble was given. That was because the Japanese were 
not persuaded into buying cheap things. It was -no use 
offering the Japanese Government anything in lieu of 
something it had set its mind on because it happened to 
be a little cheaper. The Japanese Government always 
purchased the very best articles in the market. The 
gallant Admiral had not said very much about the 
Japanese mercantile marine, but he had seen illustrations 


* Lyen = 2s., approximately. 


Though the wages in Japan are still much lower than | 


The Chairman said he had been fortunate enough to be 
| on the China station during the late war, and after it 
was over he had the privilege of visiting Japan, where he 
was very well received, and, amongst other things, was 
shown all the dockyards. He could not even then, in 
spite of the war, fail to notice what extraordinary 
work was going on. Everything was very much up to 
date, and thé war had not entailed any cessation in ship- 
building. 

Professor Flamm then read his paper, entitled “‘ The 
Scientific Study of Naval Architecture in Germany.” The 
following is an abstract :— 

Apart from small unimportant beginnings, the real nursery for 
scientific study in the various domains of naval architecture in 
Germany bas been the institution now known as the Kinigliche 
Technische Hochscbule zu Berlin, in Charlottenburg. Since 1904 
the Kinigliche Technische Hochschule in Dantzic has likewise 
taken part in this work. 

Candidates for admission to these colleges must be between 18 
and 19 years of age. Since a further qualification is a practical 
training of one year at a shipyard of recognised standing, the age 
of the candidate is increased by six months—often hy a whole 
year. To this must be added the period of military service which 
is required of every physically and mentally sound German 
citizen, but which, in the case of an educated man who has 
obtained his volunteer certificate, is restricted to one year. For 
those who contemplate a career in the higher ranks of the Imperial 
naval construction department. the period of practical work and 
the year of service are spent in naval establishments—that is to 
say, in an Imperial dockyard and on board a naval training ship 
respectively, before the course of study at the technical college is 
entered upon. It may thus be said that the course of study begins 
when the student is 21, and that it has been preceded by a certain 
period of preparation in the practical work of shipbuilding or 
marine engine building. : 

In all the departments devoted to different professional branches 
the course is a four-year one. At the conclusion of the second 











ae 


78 


THE ENGINEER 





Jury 21, 1911 








year the preliminary examination for the degree or diploma is 
held, the final examination being taken at the close of the fourth 
year. The lectures are, as far as possible, delivered during the 
earlier terms, while the drawing-office work gradually assumes 
greater importance as the course proceeds. This is intended to 
give the student in his last year as broad a base as possible for 
designing and applying what he has learnt from the lectures, 
The primary object of the course of instruction during the first 
two years is to give the student a general grounding on the 
broadest possible lines in mathematics and natural science subjects, 
and concurrently therewith to introduce him to the elements of 
his special subject, so that, after passing the preliminary examina- 
tion, he may devote himself in a higher degree to the direct study 
of his profession during the last two years. 

It isa remarkable circumstance that in the entire establishment of 
Charlottenburg the section for shipbuilding and engineering should 
be the only one which has no laboratory. It must be admitted 
that this is very much to be deplored, and that the course of 
instruction, as well as the solution of engineering problems, is 
immensely impeded thereby. It may readily be understood, 
therefore, that the naval architectural section is doing its best 
towards the early attainment of an establishment of this kind, so 
as to close up the gap in its structure. 

Sir William White opened the discussion. He expressed 
his indebtedness for such a succinct and excellent account 
of the course of study in naval architecture in the Tech- 
nical High School at Charlottenburg. There were certain 
features in the German system which would not quite 
be applicable here, and in his opinion the best system lay 
between the English and the German. There was a 
tendency in Germany towards complete separation of 
the sections in the instruction, and that also applied to 
the marked separation of marine engineering and naval 
architecture. He had never claimed to be a marine 
engineer, nevertheless in his course of training he 
received a large amount of teaching in marine engineering, 
and Mr. Seaton, who was his fellow-student, although a 
marine engineer, received a considerable amount of 
instruction in naval architecture, and they found that to 
be to their mutual advantage. He was inclined to think 
that specialisation best came after the training when 
practical work was entered upon. In conclusion, Sir 
William White pointed out that they could all be quite 
sure that the Germans in setting up their comparatively 
new school of naval architecture had acted quite 


On the occasion of our last International Congress in 1897 I read 
a ad on ‘The Formation of Cavities in Water by Screw Pro- 
pellers at High Speeds.”* This was a re-statement of the theory 
of cavitation which had been brought before the Institution of 
Civil Engineers by Sir John Thoraycroft and myself two years 
previously, In order to prevent the formation of these cavities 
we proposed to limit the thrust per square inch of projected sur- 
face to about 11} Ib. per square inch in the case of propellers 
having Sg re Tad the same shape of blade and pitch ratio and 
the same depth of immersion as those of the destroyer Daring. It 
was explained that somewhat higher pressures than this could be 
allowed for screws of finer pitch ratio, or having deeper immersion, 
or for screws in which the shape of the blade departed from the 
ellipse, being made broad at the tips. At the time this limit of 


bines for marine propulsion was not contemplated, and it has been 
found, as might have been expected, that the uniform turning 
moment obtained with a turbine enables a higher thrust to be used. 

In the case of a direct-driven propeller, where it is necessary to 


bine may run at a sufficiently high rate of revolutions for economi- 
cal working, a thrust of about 13 lb. is accepted and found to give 
a good compromise, although I believe that incipient cavitation is 
then present, causing an increase of slip, because the revolutions 
usually exceed by 2 or 3 per cent. the number which would be 
estimated from the tables based on model experiments. 

It will be noticed that, in addition to this more uniform turning 
moment, all the conditions suggested in the paper referred to as 
likely to permit of the use of a higher thrust than 11} lb. are 


of the blades usually have much greater immersion than in the 


much as possible out towards the tips of the blades. I also pointed 
out some years ago} that the thrust of propellers driven by four- 
cycle explosion engines should not exceed 8 lb. to 9 lb. per square 
inch, because, unless a large number of cylinders are employed, 
the very irregular turning moment of these engines causes cavita- 
tion to occur at lower thrusts than in the case of double-acting 
steam engines. I refer to this because some criticism has lately 
been expressed concerning the accepted theory of cavitation, on 
the ground that it had been proved that some propellers would 
stand a higher thrust than 11} lb. without cavitating, and that 
some cavitated at a much lower thrust. It is a mistake to suppose 
that 11} lb. was intended to apply to all cases, 

It has been suggested that the peripheral velocity of the pro- 
peller is a better criterion of the approach of cavitating conditions 
than thrust per unit area. I will give my reasons for not con- 


curring with this view. The peripheral velocity at which cavitation 





| commences is not by any means constant, but varies both with 


11} lb. pressure per unit of surface was suggested, the use of tur- | 


submit to some sacrifice of screw efficiency in order that the tur- | 


present in the turbine propeller as now made. For example, the tips | 


screws driven by piston engines, because of their small diameter ; | 
also the pitch ratio is very fine ; and, lastly, the area is thrown as | 


developed area of the blade was about that given in the table. 
But if the blades are made wider than this, if, say, they have a 
projected area of 0-75 disc area instead of a developed area of 0-74 
disc area, which latter is the area ratio used in Tables I. and IT., 
then the peripheral velocities may be considerably increased. 


TABLE LI.—Tip Velocities in Feet per Minute at Oavitating Speeds 
of Thvee-bladed Screws, Assuming 13 lb, Thrust per Square Tiel 
und Developed Area = 0-74 Inse Area, 


Pitch 











ratio. 
0.8 17,280 15,000 13,450 12,300 11,370 10,580 
0.9 15,720 13,800 12,450 11,350 10,490 9,760 
1.0 14,500 12,820 11,590 10,550 9,720 9,100 
1.1 13,500 12,000 10,800 9,850 9,000 8,500 
1.2 12,650 11,250 | 10,160 9,250 8,500 8,000 
1.3 11,900 | 10,580 9,600 8,720 8,060 7,560 
1.4 11,280 | 10,030 9,100 8,260 7,690 7,170 
1.5 10,700 9,550 8,650 7,850 7,320 6,800 
| 1.6 10,190 9,100 8,250 7,500 7,000 6,500 
| Ly 9,700 8,700 7,890 7,170 6,710 6,210 
| 1.8 9,300 8,350 7,550 6,880 6,440 6,006 
| 1.9 8 900 8,000 7,25 6,610 6,200 5,770 
| 2.0 8,550 7,700 6,950 6,370 5,950 5,570 
| 2.1 8,220 7,400 6,680 6 150 5,750 5,400 
2,2 7,900 7,180 6,450 5,950 5,570 5,230 
2.3 7,650 6,920 6,250 5,790 5,400 5,070 
2.4 7,380 6,690 6,090 5,640 5,230 4,930 
2.f 7,150 | 6,460 5,950 5,520 1,100 4,800 

7 7 9 tT 13 mB | 


Abscissa values. 


| TABLE II1.—Tip Velocities in Feet per Minute at Cavitating Speeds 
of Three-bladed Screws, Assuming 13 1b, Thrust per Syuare Tnch, 
and Projected Area = 0-75 Dise Area. 


Pitch ratio. | 


0.8 15,900 14,400 13,030 
0.9 14,850 13,400 12,250 
1.0 12,650 11,600 


13,960 


18 


9 11 


Abscissa values. 
In Table III. 1 have worked out the peripheral velocities for this 


projected surface ratio within the same limits of ‘‘ abscissa value 
‘and pitch ratio, They range from 11,600ft. to 15,900ft. per 
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deliberately, and that anything they might do in connec- | 
tion with it, orin any way in relation to education, was | 
well worth consideration. | 

Professor Peabody (United States) was impressed with 
the similarity of the work carried out at Charlottenburg | 
with that done in America. In America they had developed | 
very much on tutorial lines such as Professor Flamm had 
emphasised. 

Professor Hovgaard said he was adopting the German 
plan of making every course of lectures work hand in hand 
with some practical work. 

Professor McLean (Webb Academy, New York) said 
that the Institute had been founded by Mr. Webb solely 
for the training of poor young men of the United States 
in naval architecture, and marine engineering. The Webb 
Institute had been so successful that its students were 
refusing positions at the low pay offered by the United 
States Government. 

Mr. A. Denny (Glasgow) could not help wondering what 
happened to the large number of students which the 
colleges turned out. Did they all get employment 
equivalent to their capabilities? Did they all remain as 
shipbuilders’ engineers? His firm employed a good 
many. He had heard it hinted that in Germany the pro- 
duction had quite outrun thedemand, and he thought that 
was also the case in America. In England it did not 





seem we had yet reached that peint. The difference of 
opinion as to the best system of training would always be 
with them. 


Professor Flamm said that there were students from all ie 


parts of the world at Charlottenburg. The aim was to 
bring naval architecture and marine engineering up to the 
same level as the law, medicine, &c., and this could not 
be done if the studies were-not prolonged. 

The Chairman, in complimenting the author upon the 
paper, mentioned the reference in it to compulsory 
military service, and said this was a matter which 
appealed to him, as he would like to see a period of 
military service in this country, not from a military point 
of view, but from the physical point of view. 

Mr. S. W. Barnaby then read his paper on “Some 





Further Notes on Cavitation,” of which we give an abstract. | 


pitch ratio and “abscissa” value or slip-ratio to a much greater 
extent than does thrust per square inch. In Table I. are shown 
the cavitating speeds of three-bladed turbine-driven propellers, 


| baving a developed area of 0-74 dise area, assuming a limiting 


thrust of 13 Ib. per square inch of projected area. In Table II. | 
give the peripheral velocities of the same screws at these cavitating 
speeds, and it will be seen that they vary from 4800ft. to 17,280ft. 
per minute. 


TABLE I.—Cuvitating Speeds of Three-bladed Screws, Assuming 13 1h, 
Thrust per Square Inch and Developed Area = 0-74 Dise Area. 














Ate 
— Knots per hour. 
0.8 42.7 | 36.1 | 30.7 26.1 22.7 19.7 
0.9 43.6 36.8 | 31.4 26.7 23.1 20.2 
1.0 44.5 37.5 32.0 27.3 23.6 20.7 
1.1 45.4 33.2 32.6 27.8 4.1 21,1 
1,2 46.2 | 38.9 33.2 28.3 24.5 21.4 
1.3 46.8 | 39.5 33.7 28.7 24.9 Be 
1.4 47.4 | 40.0 34.2 29.0 2.2 22.0 
1.5 48.0 | 40.5 34.6 :9.4 25.5 22.2 
1.6 48.5 | 40.9 35.0 29.7 25.8 22.4 
7 49.0 | 41.3 35.3 30.0 26.0 22.5 
1.8 49.3 | 41.6 35.5 30.2 26.2 22.7 
1.9 49.6 41.9 35.7 30.3 26.3 22.8 
2.0 49.9 42.1 35.8 30.5 26.4 23.0 
2.1 50.1 | 42.2 36.0 30.7 26.6 4 
2.2 50.2 42.4 36.2 30.8 26.7 3 
2.3 50.3 | 42.5 36.3 31.0 26.9 | 4 
2.4 60.5 | 42.7 36.5 31.2 27.0 | 5 
2.5 50.6 42.8 36.6 31.4 27.0 3.6 
—— a ia (aS ae ars 
7 9 ll 13 15 17 


Abscissa values. 





I have drawn a thick line round those figures in the table which 
lie within the limits of usual turbine practice, that is, I include 
pitch ratios lying between 0-8 and 1-0 and ‘‘abscissa” values 
lying between 9 and 13. Within these circumscribed limits the 
peripheral velocities only vary from 10,550ft. to 15,000ft., and this 
probably explains why an impression has been formed that peri- 
pheral velocity is a safe guide in the design of turbine screws, an 
average value of about 12,000ft. being recommended. This corre- 
sponds with an ‘‘ abscissa value” of 11 and a pitch ratio of from 
0-9 to 1-0, which are about the conditions usually aimed at, and so 
far it would be correct to design for this tip speed, provided the 





* “Transactions,” Institution of Naval Architects, Vol. XXXIX., | 


page 139. 
* “* Marine Propellers,” Fifth Edition, page 5s, 


| deduction, 50 


minute.* The peripheral velocity of the wing screws of the 
destroyer Tartar, which’ had this projected area ratio of 0-75, was 
14,850ft. per minute. Very much lower velocities than these 
would have to be employed for propellers driven by geared 
turbines at lower revolutions, because, as will be seen from 
Table II., the permissible tip velocity decreases rapidly with 
increase of pitch ratio. On the other hand, a thrust of 13 Ib, to 
14 Ib. would be equally suitable for direct-driven or geared pro 
pellers. 

Commander C. W. Dyson, U.S.N., in a very interesting series 
of papers containing a bags amount of valuable information on 
the trials of United States warships which he has contributed to 
the ‘‘ Proceedings” of the American Society of Naval Engineers, 
states that thrusts as high as 16 lb. per square inch of projected 
surface have in certain cases been recorded in turbine propellers 
giving a fair amount of efficiency. This is so much higher a thrust 
than I have ever known to be put through a screw with good 
results that I think it possible Commander Dyson may have a 
different way of calculating the thrust. In any case, it is not 
exactly measurable, and depends on the estimate which is made of 
the value of the propulsive coefficient and of the thrust deduction. 
He also states that the thrust per unit of projected area does not 
appear to be so important as the thrust per unit of disc area in 
affecting efficiency. 

I think the explanation of the improvement in efficiency which 
he finds accompanying a reduced gg son per unit of dise area is 
that turbine propellers are nearly always made of too small a 
diameter for good efficiency in order to get high revolutions for 
the turbines, and the efficiency of the propeller would almost 
always be improved by increasing the diameter and reducing the 
revolutions, but at the expense of the combined efficiency of screw 
and turbine. 

Mr. D. W. Taylor, in the book he has just published on ‘Speed 
and Power of Ships,” contends that the accepted theory of cavita 
tion is inadequate, and that tip velocity and shape of blade section 
are the prime factors involved. There is no doubt that both have 
a very important influence on cavitation, and especially the latter. 
Mr. Taylor is so competent an experimenter and so high an 
authority on all matters connected with propulsion that one 
would hesitate to question any opinion he may express on an) 
subject coming within the scope of tank inquiry, but it is well 
known that propellers cannot be made to cavitate in a tank under 
ordinary conditions, and very special means have to be taken to 
get the phenomenon to exhibit itself with model screws, Mr. 


| Parsons was able to observe it in a special tank with heated water 


having a vacupm over the surface, and it will be remembered that 





* The assumptions made are 10 per cent. wake and 10 per cent. thrust 
-¥ ulsive coefficient, 85 per cent. blade correc- 
16 


Ly cent. 
tion; projected area = isc area; thrust 13 lb. per square inch. 
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be confirmed generally the results I had obtained by calculation. 

Mr. Taylor has not followed this method, but has made experi- 
ments with a special form of blade which cavitates freely in cold 
water and with the pressure of the atmosphere upon the surface, 
but the instrument he used could hardly be called a propeller, 
because it is far outside the limits of all existing practice. The 
pitch ratio is as fine as 0-3, and the blades are unusually narrow 
and thick. Now even at 0-6 pitch ratio the efficiency of a propeller 
has ——— from a maximum of 0-74 to 0-58, and no propeller 
has ever been made, so far as I know, with so low a pitch ratio as 
(0.3, because under such conditions it is simply churning the water. 
This model cavitates so vigorously that the thrust becomes negative 
above a moderate number of revolutions, and if used as a propeller 
it would only need to be driven fast enough to actually reverse the 
direction of the motion of the vessel. 

Cavities first begin to appear at as low a tip speed as 3000ft. per 
minute, and the thrust becomes negative at a tip speed of between 
5000ft. and 6000ft. With this special ‘Cavitator” Mr. Taylor 
has been able to measure the pressure at different parts of the 
face and back of the blade by means of a very ingenious arrange- 
ment of pressure gauges, and he has found that there is a reduc- 
tion of pressure at the leading edge of the driving face of his blade, 
and he expresses the opinion that cavitation is only injurious when 
it occurs at the driving face. It seems to me that this conclusion 
has been arrived at somewhat hastily, and requires much further 
proof before it can be accepted. I think the reduction of pressure 
which was observed on the driving face was due to the abnormally 
tine pitch ratio in conjunction with a thick and narrow blade, and 
1 do not think it is possible for cavities to form on the driving face 
with ordinary pitch angles and blades of normal section. The 
photographs taken by Mr. Parsons of his propeller when cavitating, 
under conditions properly representing those found in practice, 
show most clearly that the cavities are at the back of the blade— 
see Fig. 2. 

| thoroughly agree with Mr. Taylor that it is of the utmost im- 
portance that the blades should be very thin at the leading edge, 
and it may even be advantageous to make the edge thinner than 
will stand the water pressure unsupported, and to stiffen it with 
circumferential ribs as he recommends, but I do not think he has 
made out a case in favour of taking tip velocity as a criterion in 
preference to pressure, because he has himself shown that cavita- 
tion will, under special circumstances, begin at as low a velocity 
as 3000ft., and I have shown that in the case of the Tartar the tip 
velocity was as high as 14,850ft. with good results. It will be 
vbserved that Mr. Taylor’s cure for cavitation is the same as my 
own, namely, very wide blades, although he arrives at it by a dif- 
ferent line of reasoning. He thinks that ‘‘face cavitation begins 
to spread slowly with increase of tip speed, so that the wider the 
blade the greater the area of the face whose thrust is not nullified 
by cavitation.” 

As already stated, I doubt the existence of face cavitation on a 
properly designed propeller, although it can evidently exist on an 
instrument specially designed to cavitate, and I still think that the 
great waste of — admittedly caused by cavitation is due to 
cavities at the back of the blade, and that these affect the efficiency 
because at least half, and usually the major portion, of the thrust 
is due to the suction of the blade back, and this is lost as soon as 
the water breaks away from the back. Sir John Tbornycroft has 
suggested to me that efficiency is also probably affected by the 
fact that when cavitating the propeller is working in a medium of 
less density, because the air bubbles extracted from the water 
forward of the screw form part of the stream passing through the 
screw’s disc, as clearly shown by the spirals in the photographs— 
see Figs. 1 and 2—and thereby reduce its density. It may be 
objected that I bring forward no fresh proof that thrust is a safe 
guide, and that the tip velocities I have given in the tables are 
based on the assumption of a fixed limit of pressure. This is quite 
true, and perhaps further experiment only can settle the question. 
| must, however, say I have found it a very satisfactory method of 
fixing the blade area, and have seen no reason to doubt the sound- 
ness of the theory on which it is based. 

I am glad to learn that Mr. Parsons is making a special tank of 
a much larger size than that with which he made his previous ex- 
periments, but arranged to work under the same conditions of hot 
water relieved of the atmospheric pases, in which he will try 
inodels of actual — and I think judgment should be 
reserved until the results he obtains are made known, 


Mr. Archibald Denny, referring to the remarks of the 
author regarding what he termed “the accepted theory 
of cavitation,” said that he was a heretic in this matter, 
and was afraid that he had often stood as a heretic in 
matters which it was said had been accepted. Mr. 
Barnaby started with 11}1b., and now took 30 lb. 
Commander Dyson took 161b., but he himself had the 
record of one in which the thrust was nearly double 
Mr. Barnaby’s original figure of 11 lb., and this he 
thought was a very fair efficiency. His firm was working 
hard at the question of screws, and he hoped some day 
to be able to place the results before that society or 
some other institution. They began with a definite line 
of investigation, but before they knew where they were 
they found it necessary to have two or three tanks, and 
that was why he hoped the tank at Bushey would be used 
purely for scientific work. Commercial firms had not 
time for highly scientitic investigations. 

Mr. A. E. Seaton said that many of the things which 
Professor Flamm had mentioned in the latter portion of 
his paper had been observed by him (the speaker) in a 
much less scientific manner from a dinghy towed from 
the back of a screw steamer, and with the earlier types 
of screws, which had wide tips and comparatively small 
diameter, there was not much cavitation. 

Mr. Barnaby, in reply, mentioned that the 22 lb. 
referred to in the paper related to a Channel steamer. 

Professor Marbec’s paper on “ Notes on the Coliapsing 
of Beams and Elastic Curve Slips” was then read. 
There was no discussion upon this paper. 

This concluded the meetings at the Institution of 
Mechanical Engineers, although on the following day there 
was a short special session, at which Professor Flamm 
showed some cinematograph pictures illustrating his paper. 

Lord Bristol presided at the concluding meeting held 
at the Institution of Civil Engineers on July 7th, 

The first paper presented was “Fifty Years’ Progress 
on Shipbuilding in Italy,” by Colonel G. Russo, the 
printed copies of which have been withdrawn for revision. 

Sir William White said that the point which had always 
struck him about Italian war vassels was that the designs 
were based upon considerations of strategy which the 
physical conditions of Italy imposed. Italy was a country 
with an enormous coast line in proportion to its area, and 
the defence of that coast against the probability of descents 
upon it was not an easy problem. In addition, Italy 
was not a rich country, and in proportion to the means 
available he thought those who had studied the matter 
would agree with him that the Italian administrators had 
produced remarkable results. Those were the basic con- 
siderations which had governed Italian naval construction. 
With regard to the more strictly technical questions, it 





was noteworthy that the naval authorities of Italy had 
not been afraid to carry out what they believed to be the 
best designs for their purpose irrespective of what was 
being done elsewhere. There was an enormous tendency, 
once a start had been made by someone with a particular 
type of ship, to think that at all events the safe thing 
would be to have some of that type in all other navies, 
but the Italians had not been afraid to go their own way. 

Admiral Sir Edward Fremantle said that the Italians 
had —_— been ready to advance, and in that way had 
been of the greatest assistance to other nations, though 
perhaps they had not always met with criticism that was 
generous. Many of the original ideas of Italy were often 
developed by other nations to their own advantage. 
The Italians were experimenters, and all naval designers 
owed a great deal to Italy on this account. 

Admiral Sir Reginald Custance referred to the state- 
ment in the paper that the new principle of abolishing 
side armour was a failure, on account of the unforeseen 
development and perfection of the quick-firing gun and 
the high explosive projectiles. In his opinion, however, 
the introduction of the quick-firing gun did not make any 
difference in the principle. If a were right 
before the quick-firing gun was introduced, it was equally 
right afterwards, because it was a question of depending 
on the defending power of the gun fire, and the relative 
gun fire changed equally on both sides. 

Sir Andrew Noble next read his paper, ‘ Notes on Pro- 
gress in Naval Artillery,” a report of which we reserve 
for a future issue. 

Admiral Bacon said that the history of the develop- 
ment of artillery was really part of the life history of the 
author of the paper. It was not the whole history, 
because there were many other spheres in which they 
all owed Sir Andrew Noble a great deal. But it was in 
connection with artillery that his name would never be 
forgotten in the British Navy. 

Sir Edward Fremantle thought they would all feel 
indebted to the author for removing the erroneous ideas as 
to the decrease in erosion due to the increase in charge. 

Representatives of the Swedish and Chilian navies also 
spoke in eulogistic terms of the work of Sir Andrew Noble. 

Sir Andrew Noble, in replying, said that sixty years ago 
when he was on a voyage to the Cape of Good Hope he 
was reading up the story of gunpowder, and was so 
astonished to find the extraordinary difference of opinion 
as to pressure, that he thought he would try to solve the 
problem if he could. No man had been put in a better 
position than he had, and he could not help feeling that 
he owed a great deal to good luck. 

A hearty vote of thanks was accorded Sir Andrew 
Noble. 

The paper by Sir Philip Watts, “ Warship Building, 
1860-1910," was taken as read, and there was no 
discussion. It is of great length, and constitutes a 
valuable work of reference on the history of steel ships 
of war. 

The last paper on the agenda was that by Mr. Charles 
E. Ellis on “ Armour for Ships, 1860-1910,” from which 
we abstract the following :— 

The period under review practically coincides with the history of 
the use of armour, and its manufacture for ships of war, from its 
inception to the present time. As will be seen, there has been an 
unbroken struggle for ascendency between the weapon of attack 
and the material produced to resist it, the advantage now lying 
with one side and now with the other, the most gratifying features 
being that it is a story of continuous development on both sides, 
modifications and improvements in ordnance necessitating and 
suggesting modifications and improvements in armour, and vive 
cevsd. My object is merely to set out, historically, the principal 
features of the various types of armour during the period in ques- 
tion from which the modern plate has been aioe 

In the year 1860 there were under construction in France and 
England the two first armoured seagoing battleships, the Gloire, 
building at Toulon, and the Warrior, at Blackwall, the former 
having broadside protection of 5in., the latter similar protection 
of 44in. of iron plates. Of the two vessels, the Gloire was com- 
menced in March, 1858, the Blackwall ship being ordered in June, 
1859. The use of armour in the two navies, for all important 
vessels, was subsequently uninterrupted, and in this country was 
gradually increased in thickness until it culminated in the 
— of 24in, of armour fitted on the sides of the Inflexible— 
1881. 

Prior to 1860, a large number of experiments connected with the 
manufacture of iron armour plates had been made, the thickness 
varying from 4in. to 4in., and plates of this material, of varying 
dimensions, had been fitted to floating batteries in many countries 
of the world. 

The following description of the method of manufacture, given 
at this period, is of interest :—‘‘ Several bars of iron were rolled 
12in. broad by lin. thick, and were cut 30in. long. Five of these 
bars were piled and rolled down to another slab, and these two 
slabs were then welded and rolled down to a plate lin thick, 
which was sheared to 4ft. square. Four of such plates were then 
piled and rolled down to one plate measuring 8ft. by 4ft. and 2in. 
thick. Lastly, four of these were piled and rolled to form the 
tinal and entire plate. There were thus welded together sixteen 
thicknesses of plate, each of which was originally lin. thick, to 
form one plate 4}in. thick. In this operation from 3500 to 4000 
square feet of surface had to be perfectly welded by the process of 
rolling.” 

The increase in the calibre of guns, and to some extent the use 
of steel shot, soon brought about an increase in the thickness of 
wrought iron armour. ‘hus we find experiments against 5}in., 
6}in., and 7}in. iron plates in March, 1863, with guns of varying 
diameter of bore up to 10in., while the side armour of the 
Bellerophon (1866) was increased to 54in. in thickness. Another 
important factor in this connection was the introduction of Palliser’s 
ogive hardened chilled iron shot, which was first tried at Shoebury- 
ness in November, 1863, and afterwards, with slight modification 
in form, generally adopted for use in armour trials. 

Against these improvements in attack the iron manufacturer 
could, at the time, only reply by increasing the thickness of his 
armour. In the meantime, however, important experiments were 
being carried on in connection with the use of steel for armour 
plates, and compound armour was being tried. The two Sheffield 
firms, Brown and Cammell, working on independent lines, con- 
ceived the idea of a steel face, welded to an iron back, the object 
being to break up the point of the shell by means of a hard steel 
face, and to hold the plate together by the tough iron back. The 
modes of manufacture were different in detail, the Wilson plate 
being made by casting a steel face on to the top of a rolled iron 
back, while Mr, J. D. Ellis made a comparatively thin rolled steel 
plate for the front of the target, and cast steel between it and the 
iron back. In each case the plate was subjected to heavy rolling 
after the casting was completed, Various proportions of steel and 
iron were tried, and in the result a proportion of about one to two 
was found to give the best results. Speaking generally, the 





superiority of compound armour over iron was computed to be in 
the proportion <f three to two, and it was generally adopted in the 
British Navy for a long period. ; 

Considerable improvements had been made by. Monsieur 
Schneider in the manufacture of solid steel plates, and for a long 
period of years this eminent firm competed, with varying success, 
with the compound armour makers. Monsieur Barba, the chief 
engineer of the Creusot Works, in a paper read before this 
Institution in March, 1891, strenuously argued in favour of the 
all-steel plate, but in the discussion that followed the preference 
generally appeared to be given to the compound plate. Numerous 
experiments were, however, being made by all armour manufac- 
turers, both with compound, steel, and nickel steel plates, in order to 
improve their quality. Various processes of hardening were tried, 
air, steam, water, lead, and oil, all with more or less encouraging 
results. 

In England, the attention of Captain Tresidder was drawn to the 
importance of making the face of the plate so hard as to break up 
the point of the projectile before it had time to effect any serious 
penetration. The particular process he adopted was the applica- 
tion of a cold douche of water, under sufficient pressure, and of 
sufficient volume, to ——— any envelope of steam forming on the 
face of the plate, and thus ensuring a rapid face chilling of conse- 
quent hardness. Various compound plates were tested, treated in 
this manner, and the object was attained. The best forged steel 
armour-piercing projectiles were broken up by the hardened face, 
and a pine ea increase of resisting power was obtained. _ 

In October, 1891, however, a plate was tested in America, which 
was the precursor of a complete change in armour manufacture. 
Mr. Harvey had obtained considerable success in applying water 
hardening to cemented steel, in the construction of small articles, 
and conceived the idea of the manufacture of armour plates in the 
same conditions. The process was, shortly, as follows :—A solid 
steel armour plate was pressed and rolled, and highly cemented on 
the face; it was then subjected to a severe water-hardening 
process, somewhat similar, in the later plates, to that above 
referred to. The resultant was a glass hard face, with a mild steel 
back, and subsequent trials in various parts of the world secured 
its nearly universal adoption. The resisting power of armour was 
raised by 50 per cent. ! b 

The best American results had been obtained with Harveyed 
nicke) steel, but the value of the nickel alloy was not sufficiently 

roved by later experiments as to make its adoption universal. 

he Harvey plate, Lam with all its merits, bad one defect ; 
the back was not sufficiently tough to withstand the racking effect 
of steel projectiles. It is due to the genius of the experts of the 
firm of Fried. Krupp, that a most valuable improvement was 
effected in this connection. After various experiments with 
different alloys of mild steel, chrome steel, and nickel chrome steel, 
the first properly so-called Krupp plate was made in the year 1894, 
and on trial gave excellent results. In this plate, which was in 
nickel chrome alloy, for the first time the principle of differential 
treatment in the final p of hardening, was adopted. A 
special heating furnace was built and the temperature of the face 
of the plate was raised to a certain height, sufficiently to allow of 
the highest degree ef hardness being obtained. The remainder of 
the plate was only heated sufficiently to ensure toughness and a 
fibrous structure, when hardened by water. The hardening was 
then effected by spraying under pressure the front and back of the 
plate, simultaneously, until completely cooled. 

The superiority of the —— type of armour has been long 
acknowledged. It must not, however, be assumed that finality 
has been reached. It may well be that, particularly in connection 
with capped projectiles of large diameters, as compared with the 
thickness of armour attacked, improvements will be made, and 
this Institution may rest assured that armour-plate manufacturers 
are very desirous of taking advantage of any invention of practical 
utility which may be brought to their notice, or which may be dis- 
covered in their own research laboratories, 

Sir William White said that one fact brought out 
by the paper, which was to be regarded largely as the 
supplement to the former paper, was that manufacturers 
of armour plate hac always been prepared to take risks, 
and to incur large expenditure in meeting requirements. 
They naturally expected to be paid for that, and as far as 
he could judge they had been paid. The improvementin 
armour had enabled a reduction in thickness to be effected 
for a given defence, and the influence of that upon the 
size of the ship and other factors was of course enormous. 
That was a point to be borne in mind in connection with 
the heavy expenditure upon armour. He claimed for the 
British Admiralty, which was deemed by some to be in 
many respects dilatory, if not retrograde in policy, that 
the encouragement it had given to armour plate manu- 
facturers had had an enormous effect. A great deal had 
been done in this country on the same lines before Harvey 
obtained the success he did in the United States, and the 
development of the Harvey system was due to the work 
of British firms. aided by an Admiralty fund for experi- 
mental purposes. In connection with Krupp armour the 
Admiralty followed the same policy. The cryptic utter- 
ances on the last page of the paper led him to think that 
the new development of armour had not advanced to such 
a stage as they had been led to believe. 

Mr. Ellis, in reply, said that he had stated all that was 
possible concerning fresh developments in the paper, and 
he must leave it to another not bound by the same 
fetters as himself to make a statement on modern armour 
in greater detail. He would like to express on behalf of 
armour plate manufacturers the great indebtedness they 
were under to the Admiralty for assistance rendered over 
a long period of years. : : 

This concluded the business meetings in connection 
with the Congress. 

On the motion of Sir John Thornyeroft, votes of thanks 
were accorded to the Institutions of Civil and Mechani- 
cal Engineers for the use of their premises. __ 

A vote of thanks to Lord Bristol, the president, ter- 
minated the proceedings. 











Ar the recent Pittsburg meeting of the American 
Foundrymen’s Association, Mr. H. F. Stratton, of Cleveland; read 
an interesting Paper on the application of lifting magnets to 
foundry service. To prove the adaptability of the lifting magnet 
for this class of work, Mr. Stratton gave the following estimate of 
cost for a foundry melting 35 tons of metal daily, 300 days in the 
year, The cost of the magnet and crane installation, with a lifting 
capacity of 1350 1b. of pig iron is, it was said, about £800. A crane 
and a magnet of this size can handle 35 tons per hour at an 
operating cost—wages, fuel, oil—of 2s, per hour, or fd. per ton. 
The annual depreciation on the £800 equipment at 12 per cent. 
would be £96, and as 35 tons handled twice per day for 300 days 
represent 21,000 tons handled annually, the depreciation cost on 
this tonning basis is 1jd. per ton. This brings the total cost of 
handling, including wages, fuel, oil and depreciation, up to 2d. per 
ton. The author was told by a gentleman well versed in foundry 
practice that 5d. per ton was a fair figure to assume for the cost of 
loading or unloading pig by hand, and on this basis the saving 
would be about £262 annually, or 33 per cont. on an investment 
of £800. 
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SUCTION PRODUCER FOR BITUMINOUS COAL. | although in part having close contact with the heat of the 





for gas engines, from bituminous fuel in producers worked on 
the suction principle has been studied by many investigators. 
The object of the present article is to describe and illustrate 
a form of suction producer which has been designed to 
obtain clean gas from bituminous fuel without the need of 
elaborate cleaning accessories. In it the gas is drawn direct 
from the producer, through a small cooling chamber, to the 
engine using it. The producer in question has been invented 
and built by Mr. R. V. Farnham, of Farnham’s Patents, 
Limited, Glasgow, and for the better part of a year has been 
installed and at work in a power-house supplying electricity 
to the hydropathic establishment at Skelmorlie on the Clyde, 
as well as to a number of houses in the neighbourhood. The 
engine is of the National Gas Engine Company’s standard 
‘**Z’’ electric type of well over 100 brake horse-power capacity. 
As long ago as July last year the plant was subjected to 
prolonged and searching tests by Mr. Dugald Clerk and 
favourably reported upon by him. Since then the plant has 
been at work satisfactorily. 

In the Farnham producer it is claimed that tar is elimin- 
ated and the gas cooled by the intermediary of only one small 
cooling chamber ; and even in plants of larger capacity than 
that at Skelmorlie any scrubbing or cooling accessories 





required will, it is stated, be much smaller than those which 
are ordinarily employed in connection with suction plants 
using anthracite and not bituminous fuel. The er | 
itself contains no firebrick flues or passages which are trouble- | 
some to construct and make gas-tight, and the working prin- 
ciple of the producer in itself has been arranged with a view | 
to eliminating the chance of any tarry matter reaching the | 
engines, as it has to traverse the whole depth of incandescent | 
fuel in the generator. The great advantage of these points | 
in respect of saving space, weight, and number of accessories, | 
together with the perhaps greater advantage of utilising fuel | 
more conveniently obtained and at one-half the price of 
anthracite, summarises the claims which are put forward for 
this new type of suction gas plant. 

From the illustrations, Figs. 1 and 2, the general arrange- 
ment and more essential working details will be easily 
gathered. Fig. 1 is reproduced from a photograph of the 
generator and accessories as erected in the workshop of A. | 
Rodger and Co., Helen-street Engine Works, Govan, before | 
being installed at Skelmorlie, and Fig. 2 is a sectional 
elevation. The producer, as will be gathered, consists | 
essentially of a bottom furnace part A, and over it, within 
the same casing, a brick-lined generator B. A pipe connects 
the top of the latter with the engine through a cooling 
chamber, and surrounding this pipe is a water-jacketing 
arrangement C, composed of annular ridges, whereby steam 
is provided to mix with the air necessary for gas production. 
For rapidity of steam making the bottom part is supple- 
mented by an annular trough D containing water, which 
surrounds the hearth. 

Features specially characteristic of the producer are a rising 
and falling grate, over which the bituminous fuel is charged, 
and a horizontal sliding plate or valve E actuated by gearing, 
which can be inserted near the bottom of the body of incan- 
descent fuel for supporting it while the furnace is being 
recharged. The raising and lowering of the grate is effected 
by racks F and pinions enclosed in such a way as to be out 
of con‘act with the ashes or clinker in every position of the 
grate. The racks and the worms by which the plate is made 
to travel are either actuated by hand, as shown in Fig. 1, or 
by electric motor and speed-reducing gear, the essentials of 
which run in an enclosed oil bath, as shown in Fig: 2. We 
understand that these mechanical features of the producer, 








| generator, work well in practice. 
THE problem of obtaining clean gas, such as is required | 


As will be seen, there are no charging platforms and no 
hoppers to charge under air-tight conditions, the attendant 
only requiring to open the charging door G near the bottom 
of the producer and fire with an ordinary shovel, there being, 
moreover, no necessity for hurried action. The whole pro- 
cedure of charging—after the gas engine has been started and 
the generator is in regular action—is as follows :—The fur- 


Ordinarily 


Outlet to Air 
Closed by a Cock, , y, 





| 
| only made at intervals of from three to four hours, according to 
| the power which the engine is developing, and the whole opera. 
| tion occupies less than four minutes. 
| tis pointed out by the inventor that as soon as the in 
| candescent fuel is allowed to fall on the fresh charge light 
| hydrocarbons are liberated from the latter, which in passing 
| up through the whole depth of superimposed fuel, as they are 
| bound to do, are transformed into fixed gases. It is urged 
| that the simplicity of the process is in marked contrast to the 
| various methods of attaining the result adopted in other pro- 
ducers. According to Mr. Dugald Clerk, who has reported on 
this plant, the opening of the door at the bottom of the pro- 
ducer for charging does not in any way affect the quality of 
the gas, a statement which is borne out by the steady running 
of the engine and the uniform power developed as shown by 
indicator diagrams. It is even claimed that if at any timo 
repairs to the producer under the grate became necessary, 
these could be quite conveniently effected while the engine was 
developing its full power—provided, of course, they did not 
| take too long. 

Flexibility in a suction producer, it is generally recognised, 
is an important desideratum ; and in this respect the Farnham 
is stated to be notably satisfactory. The inventor informs us 
that it has been again and again shown that it may be 
running on absolutely no load for as long as two hours and 
will develop its full power some 70 or 80 seconds after the load 
is puton. It has, so we understand, now been at work for 
fifty weeks without showing any weaknesses. Depreciation 
of the gear, &c., is low, as may be understood from the fact 
that the gear is only in operation for four minutes ever 
three or four hours, Wear and tear are thus reduced to a 
minimum. 

With referenee to the fuel used, it has been found that the 
bituminous slack need not be kept under cover, and that, in 
fact, it is better if it contains even as much as 14 to 18 per 
cent. of moisture. With a view to the adoption of the 
producer in India, and to ascertaining its suitability fo 
working with the inferior Indian coal, searching trial 
have been made with the plant at Skelmorlie by a well-known 
Calcutta engineering firm. The actual coal as mined in 
India, costing three rupees a ton at the pit, was sent over to 
Skelmorlie in sealed bags, and engineers were appointed by 
the firm to take charge of the plant while running with the 
special fuel. Attention was paid to the points as to whether 
tar was found on the engine valves, whether the producer 
was flexible, and how much water was used for cooling the 
gases, &c. The engineer-in-charge, on behalf of the firm in 
question, obtained practically identical results as in the test 
by Mr. Dugald Clerk ; and that, notwithstanding that the 
Indian coal contained as much as 49 per cent. volatile 
matter. Mr. Dugald Clerk, remarking on this point in con 
nection with his own tests, said :—‘‘ At the end of the trial 
I had the gas inlet valve of the engine withdrawn and found 
no tar worth mentioning. The thin film of matter adhering 
to the valve was scraped off, and the entire quantity—the 
accumulation of a week’s run—could be readily placed in an 
ordinary envelope and weighed less than one ounce. This 
slight deposit did not interfere with the working of the valve 

| in any way. I also examined the charge inlet valve and the 

| exhaust valve, and the piston itself and found absolutely no 

| trace of any tarry deposit whatever.’’ 

| Questions as to clinkering in this producer will suggest 

| themselves. The fuel being fed in at the bottom, it is 
natural that some such question should be asked as :— 
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Fig. 2-SECTION OF FARNHAM SUCTION PRODUCER 


nace grate and superimposed fuel are raised about 10in. or so 
by the gear already referred to, and when this height has been 
reached the gear-driven sliding plate is forced in through the 
fuel across the whole interior diameter of the producer. The 
fuel is thus held up and the grate is then lowered to its 
normal position and the charge inserted. The plate is then 
withdrawn and the whole mass of incandescent fuel subsides 
upon the fresh bituminous coal. The charge—which gene- 
rally amounts to about 300 Ib, in the plant at Skelmorlie—is 





‘‘Where is the ash and clinker going if the fresh charge is 
replaced by another charge three hours later, and so on for 
six days?’’ The answer to this and other questions 1s 
provided by the inventor in the following statement :—A 
year’s working has demonstrated that no ash or clinker need 
be withdrawn during a whole week’s running; that is, from 
Monday movning till Saturday night. During the last day’s 
running of the producer red-hot clinker or ash is used to 
decompose the hydro-carbons. Poking the fuel bed, which is 
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necessary in an anthracite producer, and especially so in 
ordinary bituminous producers, is entirely dispensed with in 
this case. The action of raising and lowering the grate in 
the producer disturbs the fuel column in such a way that air 
ducts, cavities, or rifts in the fuel are rendered impossible. 
Caking coal can be freely used without the aid of pokers, 
rotating grates, &c. 

Under ordinary conditions of working, the water consump- 
tion for all purposes is comparatively small. For cooling 
the gases it amounts to 1.17 gallons per brake horse-power 
per hour, while for serving the vaporiser, or for steam raising, 
it is only .9 of a gallon per hour. The pipe vaporiser comes 
into operation as soon as the gases leaving the producer 
are hot enough to evaporate the water trickling over the 
annular ledges in the gas main, the temperature necessary 


easily regulated. The bed, which is 17in. wide, is provided 
with two vices arranged one on either side of the blade. A 
setting bar with a spring on the far side has been fitted to 
prevent the bar being bent and to enable it to be readily 
taken out of position when the work has been set. 

The object of the designers of this saw has been to produce 
| a machine that will take the greatest pressure that the teeth 
of a hack saw blade made of high-speed steel will withstand 
without breakage, this weight in the case of the 9in. machine, 
when in fairly full work, being 340 lb. To do this 
several things are, as is well recognised, essential. First, the 
| blades must be of strong enough section to take the weight 
| that the teeth will stand without breaking; secondly, the 
| blade must be lifted off its work on the return stroke ; and 
| thirdly, it must be impossible for the frame to drop violently 





being usually reached in about three hours after starting. | 


To enable the producer, however, to generate steam imme- 
diately after starting, the annular trough already referred to, 
fitted at the bottom of the producer in contact with the 
hottest part, comes into operation ; although while coal is 


being fed on to the grate the temperature, naturally, is | 


lowered, and the pipe vaporiser is drawn upon. The water 
consumption for this lower or internal vaporiser is .6 of a 
gallon per brake horse-power per hour. 

During Mr. Dugald Clerk’s tests it was found that the 
consumption of fuel when the engine was running did not 
amount to more than 1.181b. per brake horse-power hour. 
Including starting and stand-by losses, this figure becomes 
1.361b. This means that during the period when the engine 
was running 21.2 per cent. of the calorific value of the fuel 
fed into the producer was being given out as useful work 
from the engine. It may be added that the calorific value of 
the resulting gas has been taken almost constantly under 
different conditions by means of Junker’s calorimeter. The 
following are the readings from this instrument taken under 
ten different conditions of running :— 

Reading. Condition. 

1 No load 4 Toney taney nee 

2 .. Ome-fourth load... .. 
3 One-half of full load... 
4 .. Three-fourths load .. .. .. 
Five minutes before charging 
During charging .. .. .. 
Five minutes after charging... 
Five minutes after first start in morning... 
Engine running absolutely free for one hour .. 
Five minutes after applying full load . 


( 
‘ 
S 





9 
10 


157.6 


10) 1550. 


\verage calorific value per cubic foot 155.9 
This average may be taken as representative of all condi- 
tions of running that will occur in any ordinary day’s work. 





9-INCH SAWING MACHINE. 


IN our issue of 16th September last we illustrated some of 
the ** Acme ’’ sawing machines which Messrs. C. W. Burton, 
Griffiths and Co., London, E.C., were exhibiting at the 
Olympia Exhibition. Since that date these machines have 
been produced in a number of different sizes, with important 
modifications and improvements in the case of the heavier 
saws. The Yin. saw, which is the object of our present illus- 
tration—Fig. 1—and which is called by its makers their Yin. 
Acme massive sawing machine, has been patented, and is 
claimed to embody most things that can well be conceived to 
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Fig. 2—OIL PUMP 


by careless manipulation or the breakage of a blade. As the 
weight is very heavy it is necessary that the frame carrying 
the blade should be automatically lifted off its work. 

To effect these essentials in this machine—as, indeed, with 
all the heavier ‘‘ Acme’’ sawing machines—a four-way oil 
ram is now substituted for the simple lifting ram as supplied 
to the earlier machines. This four-way lifting ram is 
actuated by a little handle placed in a convenient position 
just outside the frame. When this handle is raised the blade 
is lifted off its work to any height required. When it is put 
forward the frame rests at that height. When it is lowered the 
frame gradually and quietly drops to its work, whether the saw 
is in motion or not. When it is put back it is in its working 
position, and the frame lifts on each return stroke of the saw. 
It is impossible to let the frame drop or to lift it up too far. 
Roughly speaking, the construction of the four-function ram 
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Fig. 1—9-inch ACME SAWING MACHINE 


be required in such a tool. It is substantially constructed, 
and weighs about 10cwt. The saw frame, which is made as 
strong as possible to prevent any springing, is constructed of 


malleable iron, and runs on two guide rods, which are about | 
The bearing of the swing frame is independent | 


12in. apart. 
of any working part and is pivoted on a headstock 13in. 
between bosses, the object aimed at being to make the saw 
frame absolutely free from all spring and liberty. A heavy 
weight is worked by a screw right up to the end of the frame 
or right back over the pivot on to a tail piece. By means of 
this the pressure on the saw can be regulated at will from 
practically nothing to a maximum, so that the machine is 
suitable for light or heavy work. 

Great attention has been paid to the sud pump, which is 
placed below the level of the suds so that it may start imme- 
diately without priming. The tank is provided with three 
divisions so as to make it impossible for any swarf to get 
near the pump. The pulleys and the pump are outside and 





is as follows :—An excentric on the shaft of the machine 
works a small pump which is connected through a four-way 
cock to an oil plunger or ram, which in turn is connected 
with the swing bracket on which the saw frame works. The 
whole pump, «c., is held on a tank full of oil in the bed of 
the machine. The complete pump consists roughly of four 
parts :—(1) The pump A—Fig. 2—with its plunger B; (2) 
the ram C; (3) the passage D between the ram and the 
pump; (4) the multi port cock E. There are also two non- 
return ball valves F and G, one of which is placed between 
the ram and the passage D, while the other is between the 
passage and the outer oil tank, 

The ports in the four-way cock are so arranged that the 
action of the pump in relation to the ram js controlled in the 
following way :—In the first position the: pump plunger B 
and the ram C are, as shown in the engraving,.in direct 
communication with one another, so that the plunger © of 
the ram rises or falls in response to the stroke of the pump 


A, oil being drawn back into the passage D as the plunger B 
is drawn upwards. In the second position the cock is com- 
pletely shut, so that the only communication between pump 
and ram is through non-return valve F at the base of the 
ram chamber, with the result that each stroke of the pump 
forces the ram so much higher, and fresh oil is drawn up 
through the valve G on each backward stroke of the pump 
plunger. In the third position the pump is in direct com- 
munication through the passage and cock with the oil in the 
outer tank, so that the pump has no effect on the ram, which 
in consequence remains stationary, while in the fourth posi- 
tion, as position No. 3, the pump has no effect on the ram, 
but another port is opened which allows the oil in the ram 
chamber to escape slowly through a pin-hole port.H. This 
permits the ram and saw frame attached to it to sink down. 

When the cock is in the first position it releases on the 
idle stroke, but it is important that the pump should have 
absolutely no influence on the ram during the working stroke. 
In order that the pump may be active during only half of the 
complete revolution of the excentric it is made with two 
plungers B and K, which are linked together with a loose 
fitting bolt L. The space between the two plungers, which 
is equal to half the stroke of the pump, is open to the air so 
that the first half of the stroke of plunger K has no effect on 
plunger B. At the end of each release stroke the plunger B 
uncovers a small port M leading to the outer oil tank, so that 
there is no possibility of there being any oil pressure under 
the ram during the cutting stroke. If a blade breaks, the 
saw frame can fall only as fast as the oil can escape out of 
this small port. Although the action of this pump is some- 
what difficult to explain, it is claimed to be not only perfectly 
simple in operation but also free from liability to get out of 
order. Moreover, if it has to be taken to pieces to be cleaned 
at any time it requires no adjustment when put together again. 

These machines are designed to cut cast iron, mild steel, 
cast steel, and brass, or indeed any metal except pure copper. 
To give an idea of the speed that can be obtained, we are 
informed that cast iron bars of 5in. diameter can be cut in 
five minutes, mild steel bars in little over a quarter of an 
hour, and cast steel bars in forty minutes. Mild steel can 
be sawn the day through (usually with one blade) at the rate 
of one superficial circular inch per minute. The work is 
approximately true, and in a din. bar there is not on the 
average a variation of more than in. out of the square. 
Much, of course, depends on the condition of the blade, and 
whether the work is forced or not. These machines are made 
of the ‘‘ Massive’’ type in the following sizes:—-6in., Tin., 
9in., 12in., and 15in. It is claimed that they do the same 
work faster, better, and with less power than does a circular 
saw, and that, moreover, the machine is cheaper and the cost 
in blades is less. 








SOME DOUBTFUL POINTS IN GRAVITY AND 
HOT WATER HEATING. 


IN a paper read before the Institution of Heating and Venti- 
lating Engineers (Incorporated) recently, Mr. E. R. Dolby dis- 
cussed some of the methods of calculation used at the present 
time to determine the head available to produce circulation of the 
low-pressure hot water in those installations where gravity only 
is used to produce the required circulation, and showed that although 
low pressure installations have been so long in use, that the persons 
responsible for the design of such systems might be expected to be 
perfectly familiar with the correct theory, and also the right 
practice in such matters, there was a great variety of opinions. 

Taking the simple case of a water column 40ft. high, tempera- 
ture of flow 200 deg. Fah., temperature of return 160 deg. Fah., 
he found the head would be, according to Hood, 6.838in ; Baldwin, 
6.708in.; to Carpenter, 3.6in.: and to Rietschel, 6.7lin. It was 
clear, therefore, that whatever be the methods adopted by Hood, 
Baldwinand Rietschelin the particular case cited, the results differed 
by a very small amount, but that the head given by Carpenter's 
method was only about 53 per cent. of the average value of the 
other three. 

Before criticising the methods recommended by the authors 
cited above, the author expressed the opinion that the only satis- 
factory method of measuring the head is to take the centre of 
gravity of the boiler and the centre of gravity of the radiator in 
question, and measure the vertical height between the two points. 
If this method was admitted as correct, one column of water in 
the flow-pipe might be assumed of a height / at a temperature of 
200 deg. Fah., and another in the return pipe of the same height, 
but at a temperature of 160deg. Fah. The question then was: 
What effective head was present in the system which caused the 
circulation of the water? 

Hood in his work first pointed out his objections to the theory 
previously advanced by Tredgold, and stated that in his own 
opinion the proper method to adopt was to consider the two 
columns of water as at an initial temperature of 39 deg. Fah., and 
then to discover by how much the length of each column would 
expand if heated to the temperature assumed above, and to deduct 
the height of one column from the other, and call this difference 
the head available to overcome all the frictional resistances 
encountered in the system. 

Baldwin’s method of calculation was precisely that recommended 
by Hood, but he used tables of expansion which were slightly 
different. Carpenter, on the other hand, considered that the two 
columns of water of different densities may be compared to two 
weights A and B, of which B is the larger, connected by a 
weightless cord passing round a frictionless pulley C. He then 
gave the relation, 

Peg. BH-ALE +S 
where / was the force tending to cause circulation of the water, 
and g is the force of gravity. 

From this he deduced the statement that the effective head was 
represented by the value, 

I Ww, -W 
W,+ W 
where W, represents the weight in lb. per cubic foot of the water 
at the lower temperature, W the weight in lb. per cubic foot of the 
water at the higher temperature, and / the height of the water 
column in feet. 

The author believed that Carpenter’s formula was only applicable, 
if at all, to the moment when the circulation was about to start, 
and that it was very misleading for ordinary practice. 

Passing then to the method recommended by Professor Rietschel 
he showed that he gave a formula of the form, 


p Ses na = effective head 





hx 








where i = the height of the water column in feet, y” the specific 
gravity of the water in the return pipe, and +’ the specific gravity 
of the water in the flow pipe. It would be observed that this 
formula gave an available head precisely double that found by 
Professor Carpenter’s method. 

In conclusion, the author ventured to suggest that the Institution 
of Heating and Ventilating Engineers as a body should endeavour 
to have the various experimental data specially collated, and a 
series of carefully selected experiments carried out on their behalf 





with the view of obtaining an authoritative statement, 
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CYLINDER OF 1350 


B.H.P. GAS ENGINE 


GALLOWAYS, LIMITED, MANCHESTER, ENGINEERS 

















1350 BRAKE HORSE-POWER GAS ENGINE. 





WE have had an opportunity of inspecting at the works of 
the builders—Galloways, Limited, Manchester—a 1350 brake 
horse-power gas engine of the Ehrhardt and Sehmer hori- 
zontal tandem double-acting four-cycle type which is 
approaching completion. It is intended to drive an 800 kilo- 
watt Mather and Platt alternator continuously day and night, 
during seven days of the week, at a large chemical works, 
The adoption of this class of prime mover is no experiment, 
for in the same works two generally similar Ehrhardt and 
Sehmer engines have been running successfully on Mond gas, 
one for about five years and the other for one year. The 
engine which is being built in Manchester embraces all the 
latest improvements, including built-up cylinders and a 
simplified valve gear. The following are the leading dimen- 
sions and weights of the engine :— 


Two cylinders, diameter 37.4in. 


Two cylinders, stroke .. 43.3in. 
Revolutions per minute sa 105 
Maximum brake horse-power .. 1350 
Weight of engine .. i 160 tons 
Weight of fly-wheel 50 tons 


The heaviest single partis the bed-plate, 284 tons. The illus- 
trations given on this and the opposite page show very clearly 
the method of building up the cylinders, the arrangement of 
the valves and valve gear, and the latest pattern of cylinder 
covers. Before referring to these it may be pointed out that 
the main frame is in one piece with the pedestals and crank 
race. The cylinders and frames are connected by bored and 


turned joints to secure perfect alignment. This arrangement | 


of the cylinders and frames, together with the sweep crank, 
is calculated to eliminate any tendency to cross bending or 
torsional stresses in the engine itself. It will be observed 
that the cylinders are carried entirely by the frames, and in 
order to avoid the stresses set up by the longitudinal expan- 
sion the back and intermediate frames are designed to slide 
in machine-grooved foundation plates. 

The peculiar method of building up the cylinders to 
eliminate the stresses set up in the metal either during 
casting or owing to the inequalities of the temperature 
during working is ingenious, and seems likely to prove 
effective. Those of our readers who are familiar with the 
former method of construction of the cylinders in vogue will 
remember that the inner and outer barrels were rigidly tied 
together in one casting, in which were the igniter valve and 
air starting ports, thereby preventing equal cooling of the 
casting in the mould and resisting the free expansion of the 
hot inner barrel when working. These led to the formation 
of cracks at the junction of the ports and the inner barrel. 
In the design before us the cylinder consists of two head- 
pieces, a cylinder liner and a water jacket. The cylinder is 
divided in one place, namely, the middle, and the joint is 
protected against the explosions set up inside by the cylinder 
liner, which is shrunk into the interior of the cylinder walls. 
The liner is secured in the middle by means ofan outer flange, 
which is firmly held between the flanges of the two halves of 
the cylinder. This not only prevents displacement, but also 
allows the liner freedom to expand lengthwise. It also 
permits of its easy removal and replacement when worn, while 
to prevent the access of water through the joint a copper ring 
is inserted between the flanges. The water jacket is com- 
pleted by a divided wrought iron band rendered water-tight 
by means of rubber bands. By removing this the large 
water spaces may be easily cleaned out. 

By reference to the sectional illustration it will be observed 
that the design of the cylinder has been further improved 
between the cylinder walls and the end flanges. Sharp 
corners have been avoided, and the working stresses are now 
transmitted through easy bends of large radius. The 
cylinder covers and pistons have also been improved. They 
are both water-cooled, and the piston has been kept as short 
as possible. It is supported between the cone-shaped flange 


on the rod, and the corresponding conical face of the piston 
nut of which the principal bearing surface is as shown 45 deg. 
The pistons are of cast iron with six cast iron rings, and the 
rods are water-cooled. The crossheads are of special design, 
enabling them to be disconnected from the piston-rods readily. 
The valve gear has been simplified, the gas admission valve 
being flexibly carried by the spindle of the main admission 


valve, so that these two valves can each close tight on their 
seats, thus preventing back-firing and waste of gas. The 
governor acts on a throttle valve of the butterfly pattern, 
situated in each gas supply pipe or, in other words, at each 
end of both cylinders. The supplies of gas and air are 
brought in separate pipes to a small mixing chamber in the 
inlet valve, and the latter is operated by a simple cam and 
roller gear from a lay shaft driven by skew gearing from the 
| crank shaft. The exhaust valves are similarly operated. They 
are placed below the cylinders in water-jacketed bodies and 
with jacketed seats, but the valves themselves are not jacketed. 
They have cast iron mushroom-shaped heads secured firmly 
to steel spindles, and are so designed that the products of 
combustion are prevented from coming into contact with the 
latter. The whole of the valve mechanism has the advantage 
| of simplicity, and should prove very quiet in operation. To 
regulate the quantity of gas to each cylinder end a hand- 
operated throttle valve is inserted in each pipe. The cast 
iron fly-wheel is composed of two halves, and weighs 50 tons. 
The halves are securely held together by means of bolts and 
hoops. The ignition apparatus of this engine is of the low- 
tension type, capable of variation of the times of ignition, 
but this has been specially ordered. The standard type of 
ignition to be fitted by the makers to other engines will be 
the Lodge system. An efficient system of lubrication is 
provided throughout, the cylinders and metallic packings 
being oiled under pressure from pumps. The cooling water 
to all parts is also circulated by pumps, that to the rods and 
pistons being forced through closed pipes. It is returned 
| from all parts into a tun-dish through separate openings, so 
that the flow can be observed and the temperatures taken 
at will. 








ENGINEERING NEWS FROM SOUTH AMERICA. 


CONSIDERABLE interest is being evinced in engineering 
circles, both in Chile and on this side, with regard to the 
allotment of the contract for constructing the new docks at 
Valparaiso and new port works at San Antonio, Chile. The 
tenders for the Valparaiso port works will be opened to-mor- 
row, the 22nd inst., and as soon as the contract is allotted 
work will be proceeded with. It is understood that tenders 
have been received from many cities on the Continent of 
Europe as well as from the United States of America. The 
list of British firms which have tendered include, it is believed, 
the well-known houses of Messrs. S. Pearson and Sons, 
Limited, and Messrs. Sir John Jackson (Chile), Limited. It 
will be remembered that both of these firms tendered for the 
construction of the Talcahauno Dock, Messrs. S. Pearson and 
Sons quoting (1) 14,612,700 pesos, or £1,095,952 10s.; (2) 
13,474,400 pesos, or £1,010,580, the time required being five 
years; and Messrs. Sir John Jackson (Chile), Limited, 

| tendered for £890,000, the time required being four years. 
Eventually the work was awarded to the French firm Société 
Franco-Hollandésa de Construcciénes de Trabajos Publicos, 
whose tenders were (1) 11,100,000 pesos, or £832,500, and (2) 
11,350,000 pesos, or £851,250, the time required being five 
years. The contract price arranged with the French firm is 
now for nearly £1,000,000. 








MANUFACTURERS of electric railway equipments are 
informed that Senor Catone Nicoreanu, who was appointed 
by the Chilian Government to inspect the different systems 
of electric railways in Europe, is now over on this side for 

| the said purpose. After leaving England, Senor Nicoreanu 
| will visit France, Italy, Austria, and the United States of 
| America. Inasmuch as the Government intends to electrify 
| the whole of the State Railways, amounting to some 2000 
| miles in all, it will be worth while for manufacturers of 
electric plant and equipment to communicate with Senor 
Nicoreanu, which they can do at the office of the Chilian 
Consul-General, Coronation House, 4, Lloyd’s-avenue, Fen- 
church-street, London, E.C. 





PROVIDING the political conditions are satisfactory, there 
ought to be an opportunity at no distant date for railway 
construction and equipment in the Republic of Uruguay. 








The existing railways are practically all-British, but the 
Government is about to undertake a large amount of con- 
struction upon its own account, and gradually make the 
whole of the railways State-controlled. Additionally, the 
Government is preparing a scheme for a new water supply 
for the capital, Montevideo. The base of such scheme con- 
sists in constructing a large intake upon the Santa Lucia 
River, which is aiso used for the same purpose by the 
existing British company, the Montevideo Waterworks, 
Limited. There is no doubt that this suggestion will be 
carried out, so that British manufacturers should keep an 
eye on Uruguay and communicate with the British Consul 
for the purpose of receiving fuller details of the scheme, and 
the printed particulars of the Government’s requirements. 





EFFORTS are being made in Paris to raise sufficient capital 
to carry out the terms of a contract entered into between 
Lord Grimthorpe and the Uruguayan Government for the 
construction of an embankment (rambla), which it is expected 
will cost something like £1,400,000 to build. The plans have 
not yet been submitted to the Government, but as soon as 
they are passed it is hoped that some commencement may be 
made with the works. In view, however, of the socialistic 
policy of the Uruguayan Government, and the shock which 
has been given to investors by the prospects ahead, if seems 
highly improbable that the Paris banking houses will supply 
the funds necessary. 





IN connection with the Longitudinal Railway, Chile, the 
southern section of which is being built under contract with 
the Howard Syndicate, of which Lord Howard de Walden is 
the principal proprietor, the contractors have petitioned the 
Government to send their financial agent, Mr. F. M. Ensor, 
and his secretary, Mr. F. Cave, to examine the Government 
cost books, and all items in connection with the construction 
of the line. The section of the line being built by the 
Howard Syndicate will run from Cabildo to Copiapd, the 
price contracted for being £4,026,000. The Syndicate has 
also requested the Chilian Government to acknowledge, as 
its representatives in the Republic, Messrs. Pears, Hender- 
son, Bodin and Sudrat, as chief engineers of their respective 
sub-sections, and has likewise sought permission to 
construct a siding on the Serena-Guayacan line, and to build 
a mole in the latter port. 





THE six torpedo-boat destroyers for the Chilian navy, 
which are being built by Messrs. J. Samuel White and Co., 
Limited, are rapidly approaching completion, and, inasmuch 
as the firm mentioned has done a great deal of work for the 
Chilian Government upon previous occasions, and has 
never failed to come up to time, there is every reason to 
believe that the new destroyers will be in Chilian waters well 
within the period contracted for, which is eighteen calendar 
months. The contract prices for the craft are :—For the 
first pair, £166,379 each ; for the second pair, £164,558 each ; 
and for the third pair, £162,737 each. The Chilian Minister 
at London, Senor Don Agustin Edwards, is representing the 
Chilian Government in the proceedings. . 





MANUFACTURERS of railway rolling stock will be interested 
to learn that the Director of Public Works under the Govern- 
ment of Chile, Senor Don Enrique Déll, is now in England 
with the idea of purchasing a large quantity of electric rail- 
way installations and plant. Senor Déll, who is a German 
by birth, and is under contract with the Chilian Government 
for three years from May, 1910, speaks English perfectly, and 
has had many years’ valuable experience upon German rail- 
ways. The Director, since he has been here, has visited the 
shops of the London, Brighton and South Coast Railway, the 
Lancaster and Morecambe Section of the Midland Railway, 
the London and South-Western Railway, the electric cable 
factory of Messrs. Siemens Brothers, and the electric section 
of Sir W. G. Armstrong’s works at Elswick, Newcastle. 





THE firm of Sir John Jackson (Chile), Limited, has 
secured from the Government of the Republic of Chile a con- 
tract for the fortification of the Port of Arica, and one of the 
most important stipulations entered into is that the workmen 
to be employed in the construction must be confined entirely 
to Chilians and Englishmen. The strictest precautions are 
being taken to exclude all other nationalities from gaining any 
knowledge of the works proceeding, for reasons which are 
sufficiently obvious. 





ALTHOUGH the Brazilian Government has expressed its 
intention of cutting down expenses as much as possible, there 
are several large engineering undertakings which it has 
undertaken to carry out, in addition to the extensive port 
and harbour enterprises already in hand. One of the new 
projects is the construction of a railway from Rio de Janeiro 
to Buenos Aires, following the coast from Rio vid Santos, 
Porto Alegre, Pelétas, and Yaguaron, connecting at this last 
point with the Argentine railway system, by which it would 
proceed to Colonia, where a powerful ferry boat, capable of 
conveying the entire train, would proceed to Buenos Aires in 
two hours. The estimated cost of the project is £20,000,000 ; 
and even should the Brazilian Government itself not under- 
take the enterprise it is quite possible that it would sub- 
sidise it very handsomely. 





A COMMISSION is now sitting in Buenos Aires to consider 
the respective merits of the various systems of automatic 
couplings for railways. The members of the Commission 
include the Government Engineer, Senor Pablo Noguez, who 
is the president, Engineer Ricardo Gutierrez, Senor Anibal 
Cisneros, Senor Frederico Lacroze, Senor Leon Gerodias, 
Senor Eduardo Voelpatti, and Mr. J. Percy Clark, formerly 
general manager of the Levpoldina Railway, and now 
general manager of the Buenos Aires Great Southern Rail- 
way. It will be remembered that THE ENGINEER published 
full particulars of the various automatic couplings which 
were on show at the recent Buenos Aires Railway and Trans- 
port Exhibition, and all of those then mentioned are among 
the competitors. 





THE Entre Rios Railway Company has received permis- 
sion from the Government of the Argentine Republic to 
proceed with a large amount of construction work at the Port 
of Ibiciy. This work includes the second, third, and fourth 
sections, the first-mentioned of which comprises the con- 
struction of 129 m. of wharf, upon which will be erected the 
grain loader, and which is already being set up there; the 
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third section will have an extension of 150 m. of wharf, upon 
which another grain loader will be placed ; the fourth section 
will consist of 320 m. of wharf, and will include the coal dis- 
charger, which has already been constructed and is on the 


ground. 


THE Central Argentine Railway is about to undertake a 
very important scheme of development, involving the con- 
struction of several new lines, branches, and extensions, toa 
total amount of 2185 kiloms. As the board of directors is 
in the habit of purchasing as much of its rolling stock and 
material as possible from British manufacturers, makers of 
this class of equipment may be advised to communicate with 
the company—offices, 3a, Coleman-street, E.C.—witha view 
to ascertaining further particulars. 








THE Western Railway Company of Buenos Aires has in 
vrospect the construction of a further 140 kiloms. of new line 
on a branch which, starting from La Zanja to Meridiano V., 
extends to the second section of the Pampa Central territory. 








THE WORLD'S METAL STATISTICS. 


THE well-known statistics published regarding the inter- 
national metal industries by the Metall Gesellschaft of 
Frankfort-on-Main, for a number of years past, have just 
been issued for 1910. A reference to the figures, which are 
both of scientific and commercial value, was made in this 
journal on July 1st, 1910, for the preceding year, and a 
summary for 1910 may also not be without interest at the 
present time. The metals dealt with are copper, lead, tin, 
zine, nickel, aluminium, and quicksilver. 

The production of copper, which is the first metal to re- 
ceive attention, is returned at 877,600 tons for the whole of 
the world in 1910, this quantity comparing with 846,700 tons 
in 1909, or an increase of 30.900 tons. On the other hand, 
the augmentation in 1909 over 1908 was no fewer than 
102,000 tons. Hitherto America has decided the degree of 
increase or decrease in the world’s production, whilst the 
displacements in the output of other parts of the globe were 
comparatively small. During the past year, however, the 
outturn of copper in America almost remained unchanged ; 
but more than one-half of the increase in the year devolved 
upon Europe, which raised 169,400 tons, as contrasted with 
152,700 tons in 1909. The production of raw copper in 
North and South America amounted to 620,900 in 1910, as 
against 617,400 tons in 1909, and 525,700 tons in 1908 ; and 
the slight advance in 1910 appertained almost entirely to 
South America, especially to Peru. The mining output of 
copper in the United States, which rose from 430,100 tons in 
1908 to 495,800 tons in 1909, declined to 492,700 tons in 1910. 
It is of importance to note that the limitation was expressed 
the keenest in those states in the Union in which the consoli- 
dation of undertakings has made the greatest progress, and 
further steps in the amalgamation of copper producers took 
place last year. No new undertakings of importance started 
producing copper in the United States during 1910, but 
a@ number of new producers have either already started 
work or have made preparations for beginning mining opera- 
tions in the current year. Although not much copper is 
expected from the new mines in 1911, they are likely to 
supply a considerable quantity later on owing to their large 
reserves of ore. Next to America comes Europe with a 
mining production of 123,100 tons of copper in 1910, as com- 
pared with 115,400 tons in 1909, then Asia (Japan) with 
46,700 tons as against 47,800 tons in the previous year, and 
‘Australia with 41,000 tons as contrasted with 35,000 tons in 
1909. The European output includes 51,100 tons for Spain 
and Portugal in 1910, asagainst 53 000 tons in 1909, and 20,300 
tons for Germany as compared with 19,000 tonsin 1909. Oa the 
other hand, the world’s consumption of copper reached 
894,900 tons in 1910 as contrasted with 783,900 tons in the 
preceding year, and the largest portion of the increase applied 
to Europe. 

The output of lead throughout the world amounted to 
1,132,000 tons in 1910, as compared with 1,085,600 tons in 
the previous year, but Europe did not participate in the 
augmentation. The largest decline among the European 
countries was in the case of Germany, whose mines yielded 
157,900 tons, or 6 per cent. less than in 1909, owing to the 
decrease in the production of ore. Spain produced a larger 
quantity than Germany, and exported 191,600 tons, as 
against 184,000 tons in 1909. In Australia, where the strike 
interfered with mining in 1909, and only 77,200 tons of 
lead were produced, as compared with 119,000 tons in 1908, 
the output rose to 98,800 tons in 1910. The world’s con- 
sumption of lead in 1910 totalled 1,115,700 tons, without 
taking stocks into consideration, as compared with 1,080,500 
tons in 1909. It is added that the International Convention 
of Lead Producers has answered the purpose in view. 
Proceeding to deal with tin, the return states that the 
production amounted to 111,200 tons throughout the world, 
as contrasted with 108,600 tons in 1909, the increase being 
all the more remarkable as the most important centre—the 
Straits Settlements—only yielded 57,500 tons in 1910, as 
against 61,540 tons in the preceding year. This reduction, 
which was specially due to the migration of workers who 
found more remunerative employment on rubber plantations, 
was equalised by the advance in the output in Bolivia. Asa 
matter of interest, it is mentioned that tin was produced in 
1910 for the first time in the United States, the undertaking 
being the El Paso Tin Mining and Smelting Company, of 
Texas. The world’s production of zinc is returned at 816,000 
tons for 1910. This quantity compared with 783,200 tons 
in 1909, and 565,500 tons of the former were raised in 
Europe, as against 542,800 tons in the previous year. The 
production, consumption, stocks, and prices of the four 
oramanign metals in the past three years are set forth as 
ollows :— 





Coppe T. 


tal 1908. 1909. 1910. 
Production in tons .. 744,600 846,700 877,600 
Con-umption in tons 763,600 783,900 4.900 
Average price .. .. .. .. £60/0/6 .. £58/17/3 .. £57/3/2 
Stocks in tonson January lst .. 112,100 175,100... 148,500 

Tin. 
Production in tons .. 107,500 108.600 111,200 
Consumption in tons 96,900 105,600 .. 117,900 
Average price .. .. .. .. £133/2/6 £133/15/6 .. £155/6/2 
Stocks in tons on January Ist 23,022 23,120 .. 20,300 
Lead. 
Production in tons 1,078,100 .. 1,085,600 1,132,900 
Consumption in tons 1.063.800 1,080,500 1,115,7 
Average price £13/10/5 £13/1/3 £12/19/. 





Zine. 
Production in tons .. 722,100 783,200 816,600 
Consumption in tons cis pi 730,500 798,900 822.900 
DN EIOD 66 in ne. ose) oe £20/3/6 £22/3/- £23/-/- 


The accompanying details are also given in the return 
respecting the consumption of the four metals in the 
principal countries in the past three years :— 


Consumption in the Leading Countries. 


., : 1908, 1909. 1910. 
Country. Tons. Tons. Tons. 

United States— 

Lead ca ee 285,800 334,500 387,900 

Copper .. 208,800 .. 316,800 33*,700 

Zinc .. 173,700 237,300 245,400 

Tin .. 32,800 42,800 49,000 
yermany— 

Lead =i 211,300 .. 213,200 208,400 

Copper .. 180,800 179,400 .. 199,800 

Zinc .. 180,200 188,100 . 191,500 

ECR ee 17,100 18,100 

United Kingdom— 

Lead so os oo SRO 202,700 209,300 

Copper .. 127,600 108,300 . 146,000 

Zinc... .. 138,500 155,500 177,800 

Tin .. 19,600 17,800 21,100 
France— 

Le a 104,100 102,300 90,600 

Copper .. 73,700 73,400 80,700 

See 66,900 .. 56,200 

ay bees coe 7,500 7,300 7,330 


The return further shows that the production of nickel 
throughout the globe amounted to 20,100 tons, as contrasted 
with 17,300 tons in 1909. The United States were responsible 
for 10,000 tons of the former total in 1910, as against 9000 
tons in the preceding year; the United Kingdom produced 
3500 tons, as against 3200 tons ; and Germany 1(00 tons, as 
compared with 450 tons in the two years respectively. It is 
mentioned, in conclusion, that the output of aluminium 
reached 34,000 tons in 1910, as against 24,000 tons in 1909, 
whilst the consumption is recorded at 33,500 tons and 
30,800 tons in 1910 and 1909 respectively. 








INSTITUTE OF MARINE ENGINEERS. 


ON Saturday, July 15th, the Institute of Marine Engineers 
paid a visit to the Bow Generating Station of the Charing 
Cross, West End and City Electricity Supply Company, 
Limited. The works cover an area of about eight acres, and 
are situated adjoining the Great Eastern Railway line near 
Stratford. The buildings comprise the engine-room, 300ft. 
long by 75ft. wide, with a boiler-house of similar dimensions 
parallel to it. 

The engine-room contains two 6000 horse-power Sulzer 
vertical three-cylinder engines, each driving a 4000-kilowatt 
Lahmeyer generator; four Sulzer-Lahmeyer 1600-kilowatt 
sets, and two Belliss-Lahmeyer 800-kilowatt sets. The 
capacity is therefore 16,000 kilowatts. The system is three- 
phase, working at a pressure of 10,000 volts (without traus- 
formers), and the periodicity is 50 cycles per second. 

The 6000 horse-power engines are compound, the high- 
pressure cylinder being in the centre with a low-pressure 
cylinder on each side, driving on to cranks which are equally 
divided. The diameter of the high-pressure cylinder is 
50}in.; the low-pressure cylinders are each 7Oin. diameter, 
and the stroke is 5lin. The overall beight of the engine is 
33ft. 4in.; weight, 450 tons; speed, 83 revolutions per 
minute, and the steam pressure 1601b. The oil is supplied 
under pressure from a tank above the cylinders. Each of the 
engines is fitted with feed-water heaters. 

The 1600-kilowatt engines are of the compound horizontal 
type, with cylinders of 34in. and 6lin. diameter and 59in. 
stroke. The valves are of the four-seated pattern. The piston- 
rods are supported by bearings outside the cylinders. The 
exhaust steam, after leaving the low-pressure cylinder, is led 
to an oil separator, where it is divided and taken to two jet 
condensers, one on each side of the engine. The air pumps 
are situated underneath the condensers, and are driven from 
the crank pins of the high and low-pressure engines respec- 
tively. The water is delivered by these air pumps into steel 
hot wells, from which it is pumped by motor-driven centri- 
fugal pumps into cooling towers. The vacuum obtained is 
about 25in. The Belliss engines have separate condensers 
driven electrically. 

The total weight of each 4000-kilowatt generator is 197 tons, 
the outside diameter of the stator frame is 29ft. 2in., the 
width of the iron core is 2ft. 2in. There are 72 poles on each 
rotor, circular in shape, made of solid wrought iron and 
bolted to the wheel. The winding is of flat copper on edge. 
The diameter of the fly-wheel, including the poles, is 25ft., 
and the speed 83 revolutions per minute. The 800-kilowatt 
machines, driven by high-speed engines, are run in parallel 
with the larger generators driven by the slow-speed engines. 

At one side of the engine-room is the large main switch 
board. It is arranged in two separate sections to comply 
with the London County Council requirements for theatres 
to be supplied with two distinct services. These twosections, 
however, can be connected by an emergency switch. The 
resistances for the fields of the machines are situated on the 
engine-room floor; in the gallery above is the controlling 
gear, and above that again are the high-tension switches. 
Each machine has its own complete set, switch lever, 
ammeter, wattmeter, voltmeter, &c. 

In the boiler-house are twenty-one Hornsby water-tube 
boilers, eight of which are fitted with chain grates for 
mechanical stoking. There are two kinds of boilers in use, 
the horizontal and the upright, the latter having an overall 
length of 27ft., width 18ft. 9in., heating surface 10,850 square 
feet, and grate area of 168 square feet. The normal evapora- 
tion is 33,000 lb. per hour. One pair of upright boilers 
has been steamed at the rate of 100,000 1b. per hour. The 
dimensions of the horizontal type are considerably less. Each 
boiler is fitted with its own superheater, by which a tempera- 
ture ofabout 380 deg. is obtained. Coal is supplied by feeders 
from an overhead bunker, extending the length of the building 
and having a capacity of 10 000 tons. 

The pump room contains six slow-speed direct-acting pumps 
of the Woodeson type, made by Messrs. Clarke, Chapman and 
Co., Limited, two with a capacity of 10 000 gallons each per 
hour and four of 5000 gallons each ; also two Blake pumps of 
10.000 and 15,000 gallons respectively. The water is obtained 
from two artesian wells 400ft. deep and discharged into a 
large reservoir below the pump-room. It is then pumped 
to a tank at the top of the building, from which it is dis- 
tributed by gravity wherever required. 

The cooling towers form a conspicuous feature of the works. 
There are fifteen of these steel erections, each 30ft. in diameter 





up to a height of about 38ft. They afterwards narrow down 
and finish off with a circular shell of about half the diameter 
of the lower one, the height of the top of the structure being 
about 85ft. The circulating water is pumped to the top of 
the cone and is allowed to trickle down over a series of louvres 
into a reservoir below the tower, from which it is drawn for 
use in the jet condensers. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Newcastle-upon-Tyne. An Excursion meeting will 
be held at Blackhill to inspect the different works of the Consett 
Iron Company, Limited. Leave Newcastle Central Railway Station 
at 12 noon, 

SATURDAY, JULY 22np. 

JUNIOR INSTITUTION OF ENGINEERS.—Visit to the Walton Reser 
voirs and Pumping Station of the Metropolitan Water Board, 
3 p.m. 

MONDAY, JULY 24Tu, to SATURDAY, JULY 29ru. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—Zurich Meeting, 
1911. For programme see page 630, Vol. CXI. 


FRIDAY, JULY 28TH, tro SUNDAY, AUGUST 6rx. 


Tue INsTITUTION OF LOCOMOTIVE ENGINEERS.— Visit to Belgium, 
including Ostend, Ghent, Brussels, Arlon, Luxemburg, Jemelle, 
Namur, Liége, Couillet, Charleroi, Haine St. Pierre, Tubize, and 
Bruges. Depart Charing Cross Friday, July 28th, at 9 p.m. 


SATURDAY, JULY 29ru. 


THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.— 
Midland District and Special Meeting at Handsworth, near Bir- 
mingham. Members will assemble at Council House, 1.45 p.m. 


SATURDAY, JULY 29rn, To SATURDAY, AUGUST 5ru. 


JUNIOR INSTITUTION OF ENGINEERS.—Summer Meeting in East 
Anglia—Felixstowe, Ipswich, Norwich, and Cambridge. The 
summer dinner will take place at the University Arms Hotel. 
Cambridge, Friday, August 4th. For programme see page 653 
Vol. CXI. 

THURSDAY, AUGUST 3rp, TO MONDAY, AUGUST 2lsr. 


GEoLogIstTs’ AssocIaTION OF LONDON.—An Excursion to the 
Bergen District, Norway. Leaving King’s Cross on August 3rd by 
special boat train for Hull. 


SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 20rn. 


GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
sion, The first part of the excursion will be devoted toa — of 
the Geology of Lochaber, including Glens Nevis, Roy and Coe, 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadfor:| 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained frow 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, S.E. 


WEDNESDAY, SEPT. 13TH. THURSDAY, SEPT. 14TH, anv 
FRIDAY, SEPT. 15ra. 
THE INSTITUTION OF MINING ENGINEERS.—Cardiff. Annual 
general meeting. Further particulars later. 
MONDAY, OCTOBER 2np, TO MONDAY, OCTOBER 16x. 


THE IRON AND STEEL INstITUTE.—Autumn meeting in Italy. 
For programme see page 57 aute. 








CATALOGUES. 





CHARLES CLIFFORD AND SON, Limited, Birmingham.—The new 
“green” list (fifth edition) published by this firm will be found 
useful to merchants, engineers, &c., as it contains all the latest 
extras on brass and copper tubes, sheets, wires, &c. It also 
embodies much general information as regards gauges, weight, &c. 

THe GLACIER ANTI-FRICTION METAL CoMPANY, Limited, 112a, 
Queen Victoria-street, London.—A well compiled pamphlet sent 
to us by this firm deals with Glacier anti-friction metal, and refers 
to the various classes of bearings to which it is applied. Directions 
for the use of the metal are given, and also the results of tests. 

B. R. ROWLAND AND Co., Limited, Reddish, Manchester.—This 
is a leaflet illustrating and describing the Climax underfeed stoker 
(Wills’ patent), in which the main feeding arrangement consists of 
a stepped ram working in a trough. It is operated by a rocking 
lever, which in turn is moved by worm gearing from an overhead 
shaft by a belt or chain. 

SimpLex SUPERHEATER ComMPANY, Limited, 39, Victoria-street, 
London, 8.W.—This pamphlet describes a tubeless superheater of 
box-like form, divided into a series of compartments by diaphragms, 
which cause the moist steam to take a zig-zag course over the hot 
steel plates. Applied to Lancashire boilers the apparatus dis- 
penses with the flue dividing wall. 

THe MOoNTANIA ENGINEERING CompANy, Limited, 11, Queen 
Victoria-street, E.C.—A quantity of literature received from this 
firm has reference to ‘‘ Montania” internal combustion locomotives 
for benzine, benzol, spirit petrol, &c. A description of pit loco 
motives is given, and illustrations of locomotives for shunting 
and secondary railway service, &c. 

Wa. WADSWORTH AND Sons, 97, Queen Victoria-street, London, 
E.C.—Overhead runways and transporters are dealt with in a well 
got up pamphlet sent to us by this firm. These transporters and 
overhead runways are suitable for warehouses of every class, 
engineering works, iron foundries, factories, paper works, rubber 
works, chemical works, and biscuit works. 

Smr W. G. ARMSTRONG, WHITWORTH AND Co., Limited, Open- 
shaw, Manchester.—A circular to hand from this company deals 
with A. W. paper pinions for noiseless drives. The advantages 
claimed for these pinions are stability and efficiency, silent running, 
uniformity of teeth maintained, no oil or grease required, that 
they are unaffected by atmospheric conditions, and that the cost 
does not exceed that of raw hide pinions. 

Unirep Motor Inpustrigs, Limited, 45 and 46, Portland-street, 
London, W.—This firm has sent us a catalogue dealing with 
‘““D.W.F.” ball bearings. These bearings are claimed to be satis- 
factory under almost all conditions prevalent in general engineer- 
ing practice. A large amount of information concerning the use 
of these bearings is given, and there are many illustrations show- 
ing various machines to which they have been applied. 

Tue LINOLITE CoMPANY, 25, Victoria-street, Westminster, S. W. 
—In referring, in our issue of June 23, to the pamphlet entitled 
‘Electric Lighting,” recently issued by this company, we did not 
make it clear that the firm is now prepared to supply metal fila- 
ment ‘‘Tubolite” lamps for pressures of from 100 to 125 volts. It 
has, of course, supplied carbon filament Tubolite lamps of these 


pressures ever since it started business in 1902, but has onl 
recently stocked metal filament lamps of a higher voltage than 25, 
StaypaRD Macuine Wosrks, Limited, Spring Close, Lenton, 
Nottingham.—This booklet, besides describing the Reliance drill 
grinding jig, has a few excellent notes on drills and drilling in 











Juty 21, 1911 


THE ENGINEER 











general. ‘To many people the twist dri]] has some mysteries which 
the simple description of the form and use of such drills, given by 
Mr. Crowther, will —_ to dispel. The firm has recently brought 
out a simple little appliance called a drill whet, which is su:table 
for drills up to 4°, diameter, and can be used on a flat or revolving 
stone. 

Hans RENOLD, Limited, Manchester.—‘‘ Renold Bush Rolle” 
Chains for General Power Transmission” is the title given to a 
brochure published by this firm. The introduction states that 
during the last two years the firm has gradually replaced its 
standard roller chains by a new series with thicker side plates. 
These have the same pitch, inside width, and roller diameter as 
the older patterns, which they are intended to replace. The depth 
of the plates has been reduced, so that the increased weight due 
to the extra thickness is very small. It is claimed for the new 
chains that they grip the studs and bushes, which are forced into 
them more firmly than is possible with thinner plates, even when 
two or three of these are used together. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Raw Iron Trade. 

THE pig iron market is quiet, but firm. Smelters, as a 
rule, have made some fair sales, and they are not anxious to dis- 
pose of their output far ahead at present prices. Foundry iron 
has been going into consumption freely, but producers complain 
of the difficulty of getting consumers to take deliveries of forge 
iron, A continuance of the excessive heat now being experienced 
must still further restrict consumption, for already the output of 
bars is being curtailed because it is impossible for the puddlers to 
work anything like full time. Staffordshire common iron is quoted 
about 49s.; part-mine, 50s. to 50s. 6d.; Northamptonshire, 47s. to 
48s.; Derbyshire, 50s. to 51s.; and North Staffordshire, 51s. to 
The labour dispute in Northamptonshire, referred to a few 
weeks ago, continues, and two furnaces remain out of blast in con- 
sequence, 


52s. 


Manufactured Iron. 

In the finished iron branches there is a fair amonnt of 
work on hand. High-class bars are in good request. No change 
has been made in the standard of £8 for marked bars. Good 
second-class bars are quite 2s. 6d. dearer than three months ago. 
The general price is £6 5s. delivered by boat, and £6 7s. 6d. de- 
livered by train. Endeavours are being made to obtain some 
advance on these rates, but they do not meet with much success. 
Common iron makes about £6 delivered. North Staffordshire 
crown bars are £6 15s, at ports. Small rounds fetch £6 7s. 6d. to 
£6 10s. Gas strip makers are very busy and are feeling for an 
advance. Meanwhile prices remain at £6 10s. to £6 12s. 6d. 


Galvanised Corrugated Iron. 

Galvanised sheets are selling well, some good orders 
having come to hand recently from India, New Zealand, and South 
Africa. This branch has had its vicissitudes recently. but prices 
are now restored to the level of three months ago, £10 15s. for 
24 gauge corrugated, f.o.b. Liverpool, being the recognised 
minimum, 


Steel and Brussels Conference. 

There is some hardening of prices for steel, attributable 
apparently to a more confident feeling engendered by the coming 
together of the various world interests in Brussels recently. Con- 
tinental cutting is less in evidence, German and Belgian prices 
having appreciated. Demi-products have been in good demand, 
but prices do not compare well with those previously ruling. 
Bessemer billets realise £4 153., and Siemens £4 17s. 6d. Angles 
make £6 12s. 6d. to £6 15s., tank, ship, and bridge plates £7 to 
£7 10s., boiler plates £7 17s. 6d., and joists £6 10s. 


Birmingham Tramways. 

An important scheme is recommended this week by the 
Tramways Committee of Birmingham Corporation. It is none 
other than the buying out of the whole of the remaining tramway 
interests of the British Electric Traction Company in Greater Bir- 
mingham at an agreed sum of £151,500. Under the system of 
city government now about to expire, so many different authorities 
were interested in the various tramway routes that developments 
were seriously hampered. Now the process of providing new 
tramways where needed is greatly simplified, and as the first step 
to this end it is proposed to make the important purchase just in- 
dicated. The scheme seems likely to be carried and considerable 
extensions early resolved upon. The Light Railways Commissioners 
have given consent this week to the making of one new line at a 
cost of £28 300 quite independently of the larger proposal. It is 
to be a double track upon a road generally SOft. wide. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Steady. 

ALTHOUGH the attendance on the Iron Exchange on 
Tuesday was rather below the average, the steady tone noted last 
week continues. Holders did not appear anxious to sell, and, 
taken on the whole, there was little or no change to note. Prices 
were firm. Middlesbrough, open brands, favoured sellers, a shade 
higher figures being asked. Finished iron and steel: Unchanged. 
Copper: Quiet, and, if anything, prices had a rather easy tendency. 
Sheet lead and tin ingots: While the former ruled steady, English 
tin ingots were the turn easier. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s. to 53s. 6d.; Derbyshire, 53s 6d. to 54s.; North- 
amptonshire, 54s. 6d. to 54s. 9d.; Middlesbrough, open brands, 
55s, 10d. to 56s. 4d., Scotch: Gartsherrie, 60s. 6d. to 61s.; Glen- 
garnock, 58s, 6d. to 59s,; Eglinton, 58s. to 58s. 6d., delivered Man- 
chester. West Coast hematite, 64s.; East Coast ditto, 62s., both 
f.o.t. Delivered Heysham: Gartsherrie, 58s. 6d. to 59s,; Glen- 
garnock, 56s. 6d. to 57s.; Eglinton, 56s. to 56s. 6d. Delivered 
Preston: Gartsherrie, 593, 6d. to 60s.; Glengarnock, 57s. 6d. to 
58s,; Eglinton, 57s. to 57s. 6d. Finished iron: Bars, £6 15s.; 
hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £6 17s. 6d. 
to £7 2s 6d.; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, 
£7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 15s.; plates for 
tank, girder, and bridge work, £7 to £7 5s.; English billets, £5 
to £5 5s.; foreign ditto, £4 10s. to £4 12s. 6d.; cold drawn steel, 
£9 5s. to £9 10s, Copper: Sheets, £71; tough ingots, £60 10s. 
to £61; best selected, £60 15s. to £61 5s. per ton; copper tubes, 
8}d.; brass tubes, 6#d.; condenser, 7}d.; brazed brass Ges, 84d.; 
rolled brass, 64d.; brass wire, 7: brass turning rods, Ss 
yellow metal, 6d. to 64d. per lb, Sheet lead, £16 to £16 5s. per 
ton. English tin ingots, £193 per ton. 


The Lancashire Coal Trade. 
The attendance on the Coal Exchange was comparatively 


small. While for Lancashire coal there was little change to note, 


buyers were able to fill their requirements at lower prices, Con- 





tract rates were generally 6d. lower. In other respects official 


prices remained unchanged. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

The position of affairs in the hematite pig iron trade has 
undergone little or no change during the past week. The trade is 
seemingly well employed, but at the same time more iron is being 
produced at some of the works than an outlet can be found for. 
Contracts are being worked out at present for which urgent de- 
livery is not required by buyers, and stores are running up, and at 
the same time iron is being turned out for which there is no sale. 
Users are content to trade from hand to mouth, and there is no 
immediate prospect of any betterment. In Cumberland there is 
a better outlet for the Combines’ iron, seeing that its steel plant 
is again at work on rails. The orders held will take good supplies 
for some time to come. For best and special qualities of iron there 
is a steady trade, not only on home account, but iron is being 
sent to the Colonies and to the Continent. Prices are steady. with 
mixed bers of B iron quoted at 63s. per ton net f.o.b., 
and special sorts are at 66s. to 693. per ton. In the warrant 
market no business is being done, nor has been for a long time. 
The store of warrant iron continues to increase. Last week 
a further 3000 tons were added in Cumberland, and the total now 
held has been brought up to 55,066 tons, 


Iron Ore. 

The iron ore trade is rather busier than it has been of 
late. Local smelters in Cumberland have increased their require- 
ments, but in Furness there is no change to note. Shipments are 
not at all large, from Barrow in particular, but Hodbarrow ship- 
ments are still well maintained. Good average sorts of ore are 
quoted at 11s. to 12s., and the highest classes of ore are at 193. 6d. 
per ton. The importations of Spanish ore are steady, but not so 
large as was the case a few years ago. The current value of best 
qualities is 20s. per ton delivered at West Coast furnaces. The 
freight represents about 4s, 6d. per ton of that amount. 





Steel. 

There is activity in the steel rail departments of the works 
both at Barrow and in Cumberland. At the latter place a good 
order on colonial account is held, 54,000 tons for Queensland, and 
this will keep the mills busy for some time to come. At Barrow 
the rail mills are turning out a good tonnage, mostly for overseas 
account. Heavy sections are at £5 12s 6d, to £5 15s. per ton. 
Light rails represent a small business at £6 5s. per ton, and little 
is on offer in heavy tram sections, which run about £8 10s per 


ton. Steel shipbuilding material is in good request on local as 
well as general home account. Other steel sections are in fair 
demand. 


Shipbuilding and Engineering. 

These trades are busy in every department. H.M.S. 
Dartmouth bas been undergoing her trials on the Clyde, and has 
made some successful runs. The Chinese training cruiser Ying 
Swei was launched from Vickers’ yard on Friday last. The float- 
ing dock for the Aberdeen Harbour Authority is completed, but 
still remains at Barrow until such time as the harbourat Aberdeen 
is ready for its reception. 


Shipments. 

The shipments of iron last week reached 5392 tons, and 
steel 2729 tons, a combined total of 8121 tons, and a decrease on 
the week of 1300 tons. The year’s shipments now represent in 
the aggregate 266,216 tons, as compared with 374, tons, a 
decline of 108,090 tons. 


Fuel. 
Coal is in rather better demand, as also is coke. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

In most branches of the local steel trades employment 
continues excellent, although realised prices show no improve- 
ment, There appears to bea fair demand for railway material, 
and most of the firms engaged in this manufacture report 
themselves as fully employed. There are no large orders 
individually, but there are a fair number collectively, and 
they aggregate for most of the local firms a good order 
book. The activity is increased by the work being required 
promptly, wagon works and engine builders sending in specifica- 
tions for prompt delivery of comparatively small quantities of 
tires, axles, springs, &c. Makers state that prices in this depart- 
ment are not very remunerative. The armament branches are all 
busy on orders booked some time ago. The fact that production 
is so well maintained at midsummer is encouraging, and is con- 
sidered to point to the probability of a further improvement in 
the autumn. The market for raw material is very quiet, manufac- 
turers stating that they are still very well covered. 


The Coal Trade. 

The steam coal market is a shade firmer, better prices 
being obtained for shipment. This is due chiefly to the set-back 
experienced during the recent strikes at the ports, and to the 
labour outlook in the North, the former having caused a restriction 
of outputs at the collieries and the latter sending in more inquiries 
to this district. Collieries are not pressing sales, a very good 
tonnage being still taken for home industrial consumption, and it 
is believed that in the next week or two the colliery position will 
be greatly improved. Best South Yorkshire hards are 8s, 6d. to 
83, 9d. per ton at pits. 


Gas Coal, Slacks, &c. 

The tonnage of gas coal is about normal, shipping 
business being better, while slacks of all descriptions show a 
stronger tone, chiefly owing to the recent reduction of outputs 
both at steam and house coal pits. The demand for slacks is 
quite up to the late high level, and many collieries are consider- 
ably in arrear with contract deliveries. Pit prices are :—Best 
washed smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 5s, 9d.; 
seconds, 4s. to 4s. 3d., all per ton. Coking smalls are difficult to 
obtain, some collieries having scarcely sufficient supplies to keep 
their ovens going; and quotations are stronger, whilst furnace 
coke is firm at 12s, 6d. to 12s, 9d. per ton. 


House Coal. 

While contracts for house coal are being renewed freely 
over the next twelve months, current demands are on the usual 
attenuated summer scale, London merchants taking exceptionally 
poor deliveries. Contract renewals are on the same basis as last 
year, and current prices remain unchanged, apart from a few 
‘* spot” lots, which merchants, however, are not taking freely. 


Doncaster Coalfield. 

It is announced that the Barnsley bed of coal has just 
been reached at the Edlington New Colliery, near Doncaster, at a 
depth of 905 yards. The seam is 8ft. 6in. thick, and the coal is 
said to be of excellent quality. The No. 2 shaft has been sunk to 
a depth of 840 yards, The head gears have been built to deal with 
the heaviest outputs. The Hatfield Main Colliery Company pro- 
poses to commence sinking operations at once without any pre- 





liminary boring, owing to the successful results achieved in the 
vicinity of Thorne and elsewhere. 


Pig Iron. 

Business in pig iron is still of a very restricted character, 
but there is stated to be a better disposition to buy hematite iron, 
which is slightly harder in tone, but there is no real change in the 
position of the market. Deliveries of July iron are keeping up 
well on the whole, and several consumers have lately increased 
their specifications, makers of finished iron using larger quantities 
of Derbyshire and Lincolnshire iron. The market for scrap iron 
and steel is lifeless. Quotations: - Lincolnshire, No. 3 foundry, 
50s. 6d.; ditto forge, mottled and white, 49s. 6d.; ditto basic, 52s. ; 
Derbyshire foundry, 49s. 6d. to 50s. 6d.; ditto forge, 47s. 6d. to 
48s, 6d., all per ton net delivered Sheffield or Rotherham. East 
Coast hematite, mixed numbers, 68s. net, and West Coast, 76s. to 
77s., less 24 per cent. discount. 


The Steel Trades. 

As we have noted for some time past, the ‘“‘heavy” trades 
are all well employed on orders from the Government and ship- 
builders. Some very heavy castings are being manufactured 
locally for warships, and also for some of the large liners now 
under construction ; forgings and castings for the huge leviathan 
being built for the Cunard Company providing considerable em- 
ployment at Sheffield. In other directions the rolling mills, 
foundries, and forges are turning out large outputs, and the 
lighter trades are extremely busy in the manufacture of all kinds 
of tools, mostly for export. In view of the favourable harvest 
prospects in different parts of the world a continued heavy export 
demand is anticipated. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Fig Iron. 

Wuat appears to be a genuine revival seems to have set in 
in the Checaualt pig iron trade, and the tone has once more 
become cheerful and sanguine, with consumers showing a strong 
disposition to buy freely not only for prompt but also for forward 
delivery. The opinion is general that the worst has been experi- 
enced, and that Cleveland pig iron will not be cheaper than it is 
until after the autumn demand is satisfied, even if then. It is 
taken into account also that there is almost invariably an upward 
movement in August, particularly in the second half of the month, 
and there is no reason to believe that August this year will prove 
an exception. The reports from abroad, especially from the 
United States, are more favourable than they have been for a long 
time, and it may fairly be inferred that the improvement in the 
States has come to stay. The way the Cleveland ironmasters 
keep up their prices in spite of great slackness in the exports, 
due to exceptional circumstances, affords evidence that 
they are not badly situated as regards orders, and they 
have strong reasons for believing that they will find the 
trade of the second half of the year more favourable than 
that of the first half has been. That this is the view of the con- 
sumers is indicated by the desire among them to buy for forward 
delivery, which has led this week to a large inquiry for iron to be 
delivered over the current half-year, out of which inquiry some 
fair contracts have been booked. The price of No. 3 Cleveland 
G.M.B. pig iron for prompt f.o.b. delivery has been advanced to 
47s. 3d. per ton—the highest figure that bas ruled since early 
April. For delivery over the current quarter 6d. more will be 
accepted, for delivery up to the end of the year ls. more is quoted, 
and for delivery over the first half of next year some sellers are 
asking 50s. No. 1, which is scarce, is at 50s. 9d. per ton for 
prompt delivery; Nos 4 foundry and 4 forge at 46s. 9d.; and 
mottled and white, which are more plentiful than for a long time, 
partly because of the stoppage of the furnaces for Coronation Day, 
are down to 46s. The additions for forward delivery are the same 
as those reported above for No. 3. 


Hematite Pig Iron. 

A very fair amount of business has been done this week in 
the East Coast hematite pig iron trade, consumers being evidently 
of the opinion that prices have touched their lowest, and there is 
good reason for this opinion, seeing how well off the makers are 
for contracts and how promising the future is with the steel trade, 
probably more active than at any previous time. Certainly the 
shipbuilding industry is, and that furnishes the bulk of the orders 
which the plate and angle producers get, and for which they re- 
quire a large proportion of the hematite pig iron that is turned out 
in this district. Makers of East Coast hematite pig iron are better 
off than consumers expected, and are able to hold their own in 
prices very well. Some of the Sheffield steel manufacturers have 
striven very hard of late to beat down the price of mixed numbers 
to 60s. per ton at furnaces, If they could have brought that about 
they would doubtless have bought freely, as it is a long time since 
they distributed orders of importance; but they have found the 
pig iron producers too well situated to reduce their quotations, 
and both they and merchants are quoting and realising 61s. 6d. per 
ton for prompt f.o.b. deliveries of mixed numbers ; in fact, some 
of the leading producers have advanced their quotations to 62s. 
Something more than that must be paid, however, if a reason- 
able profit is to be secured. Merchants continue as a rule to hold 
out for 20s. per ton for Rubio ore delivered at Middlesbrough, but 
they do not get it; in fact, ore is reported to have been 
offered at 19s. 6d., and even 19s. 3d., without finding buyers. 
It would seem that 19s. per ton is the outside that consumers 
would give. On account of this contest between sellersand buyers 
as to prices there has been no business in ore for a long time, but 
stocks are now disappearing quickly, and neither merchants nor 
the Spanish mineowners will, as a rule, abate their quotations. 
Coke is firmer in price, the production has been reduced, the 
stock is smaller than it has been for a long time past, and manu- 
facturers are no longer pressing sales. They are holding out for 
at least 14s. 6d. per ton for furnace coke delivered at Middles- 
brough works. 


Diminished Exports. 

There is one feature of the pig iron trade which must be 
looked upon as very unfavourable, and that is the slackness of the 
exports. These are this month the worst that have been reported 
in any month this year. That, however, is due to very excep- 
tional circumstances, the most prominent of which is the labour 
troubles with the seamen and dockers; besides this there are 
physical causes—the lowness of the water on the continental rivers 
and canals, which prevents the iron being transmitted to its 
destination when due, except at rates of freight which the price 
will not bear. The iron would have to be despatched from the 

rts on the other side by rail or in half cargoes by the river craft. 

ere is a point which attracts attention in regard to these poor 
shipments, and it is that, notwithstanding the curtailment, the 
stock in the public stores is increasing scarcely at all. It is true 
there are fewer furnaces working than was the case in the spring, 
but it is evident that more pig iron is being consumed locaily and by 
inland users. It is known that there is a good deal more pig iron 
being used on Teesside both at the foundries and steel works. 
Thus the poor shipments have not the detrimental influence on the 
iron market that might have been looked for. 


Manufactured Iron and Steel. 
The situation in nearly every branch of the manufactured 
iron and steel industries shows improvement, and the outlook is 
very encouraging, especially for those who supply material 
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to the shipbuilders. They have work which keeps their 
mills and foundries in full operation, and which will main- 
tain them in that position for months; in fact, they may 
consider that they are guaranteed at least another twelve 
months of full work, judging by the statistics which Lloyd’s have 
drawn up. Makers of steel ship plates are quoting £6 15s.; of 
iron ship plates, £6 12s. 6d.; of steel ship angles, £6 7s. 6d.; of 
iron ship angles, £7 ; of packing iron and steel, £5 15s.; and of 
iron ship rivets, £7 7s. 6d., all less 24 per cent. f.o.t. It 
is stated that the German steel ship plates that have been 
received at a Wear shipyard are not in completion of a recent 
contract, but were bought a long time ago. Steei hoops are 
at £6 12s. 6d. ; steel strip at £6 10s. ; steel joists, £6 7s. 6d. to 
£6 12s. 6d., according to quantity ; and steel sheets, £7 7s. 6d., 
all less 24 per cent. f.0.t. Galvanised and corrugated steel sheets, 
24B gauge, are firm at £10 15s. to £11, less 4 per cent. f.o.b., 
and there continues to be a large demand for them. The steel 
rail mills are more fully occupied than they have been heretofore 
this year, and are likely to continue in full operation, there being 
apparently a revival in railway building. Heavy steel rails are at 
£5 12s. 6d. net f.o.b, More activity is shown at the ironfounding 
bridge-building, and most engineering establishments, and better 
prices are being secured for contracts. 


Shipbuilding, &c. 

The revival in shipbuilding is fully maintained, and there 
never was so much work in hand at the yards as is reported at the 
present time—reports which are borne out by Lloyd’s quarterly 
returns, At the yards on the North-East Coast on June 30th there 
were close upon 600,000 tons of shipping in course of construction, 
whereas a year ago only 437,000 tons could be reported. Thus the 
amount of work in hand is extraordinarily—in fact, unprece- 
dentedly—large, and every yard in this district, without exception, 
has full building berths with a good stock of orders to follow. 
There are many inquiries for new shipping from well-known ship- 
owners. Sir Raylton Dixon and Co., Middlesbrough, have booked 
an order for two specially-designed coal carriers, each of 7600 tons 
deadweight, for the Canadian coal trade, and in connection with 
Furness, Withy and Co.’s seven years’ carrying contract with the 
Dominion Coal Company. Just now in this district there is great 
complaint about the scarcity of riveters, and the construction of 
some of the vessels being built is delayed owing to the lack of men 
— repairing is somewhat quieter, and there are some empty dry 
docks. 


Coal and Coke. 

The demand for coal is well maintained, particularly for 
steam and gas coals, and so far the policy which the shipowners 
have adopted to counteract the action taken by the seamen—that 
of laying up vessels—has not materially affected the deliveries of 
coal, though it must curtail trade very soon. There has been 
almost no lost time at the pits through want of steamers, and 
shipments are tolerably well maintained. Best steam coals are at 
lls. 3d. per ton f.o.b., and best Durham gas coals at 10s. 6d. f.o.b. 
Bunker coals are somewhat weaker, ordinary Durham unscreened 
realising 9s., and best 9s. 9d. to 10s. 6d. Foundry coke is at 17s. 
f.o.b., and furnace coke at 14s. 6d. to 153. The Northumberland 
miners have voted in favour of striking against the three-shift 
system, there being the necessary two-thirds majority. They will 
now report the matter to the Miners’ Federation of Great Britain, 
who will consider a request from Northumberland for a national 
stoppage to enforce the demand. It is doubtful whether the 
latter will consent to such a strike, as it will interfere with the 
eight hours day, which is now general throughout the collieries in 
this country. 


Labour Unrest. 

The General Railway Workers’ Union has put forward 
demands upon the North-Eastern Railway Company with respect 
to a revision of wages in the permanent way department. They 
ask that blacksmiths, fitters, joiners, masons, Xc., shall have a 
minimum of 35s. per week ; wood machinists, 33s. ; labourers, 
27s.; gangmen, 24s. ; all chargemen 3s. above the present mini- 
mum ; overtime to be paid at time and a-quarter from 5 to 10 p.m., 
and time and a-half from 10 p.m. to 6 a.m.; double rates for 
Sunday work; all piecework to cease ; and forty-eight hours to 
constitute a week’s work. If these demands are not granted, a 
vote will be taken as to striking. The seamen’s strike is not 
affecting this district very greatly. Most shipowners seem to have 
given advanced wages, but on Tyneside they have decided not to 
recognise the union, and to combat their demands by laying up 
steamers, and leaving the discontented men without employment. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THE decision of the Shipping Federation that a certain 
oe po of the steamers engaged in the tramp business should 
e laid up in order to defeat the seamen’s agitation has added to 
the existing coal troubles, and made things awkward to manage. 
For the best steam coal the Admiralty requirements continue, and 
best descriptions have been scarcer than ever, while prices have 
been very stiff. Other qualities were not very strong. Forward 
business slow; house coals quiet and prices unsteady; smalls 

abundant and weaker ; patent fuel strong ; cokes quiet. 


Present State of Trade, Cardiff, Mid-week. 

The seamen’s strike, instead of cooling down, has been 
followed by a most exciting condition, and there have been fears 
that the whole business of the port would be brought to a stand- 
still. It is not to be wondered at that buyers and sellers have not 
been inclined to enter into dealings at the present moment. It is 
currently reported that shipowners are serding steamers to other 
ports, instead of Cardiff. As regards large steam coal the 
Admiralty orders are continued, but smalls have been easy, other 
coals weak, and all that can be stated of best Monmouthshire is that 
prices have been tolerably firm. Latest quotations as follows :— 
Best steam coal, 18s. 6d. to 19s.; best seconds, 17s. to 17s. 9d.; 
ordinaries, 16s. to 16s. Sd.; best drys, 16s. 6d. to 17s.; ordinary 
drys, 15s. to 15s. 6d.; best washed nuts, 14s, 6d. to 15s.; seconds, 
13s, 6d. to 14s. ; best washed peas, 12s. 6d. to 13s. 6d.; seconds, 
lls. to 12s.; best bunker smalls, 9s. 9d. to 10s.; best ordinaries, 
9s, to 9s. 6d.; cargo smalls, 7s. 9d. to 8s. 3d.; inferior, 7s. to 
7s. 6d.; best Monmouthshire black vein, 15s. 9d. to 16s.; ordinary 
Western Valleys, 15s. 3d. to 15s. 6d.; best Eastern, 14s. to 
14s, 3d.; seconds, 13s. 6d. to 13s. 9d. Bituminous: Very best 
households, 17s, to 18s.; best ordinaries, 143, 6d. to 16s. 6d.; No. 3 
Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 6d.; smalls, 
10s. 6d. to 10s. 9d.; No. 2 Rhondda, 11s. 9d. to 12s. 3d.; through, 
10s. 3d. to 10s. 6d.; smalls, 8s. to 8s. 6d. Patent fuel, 17s. to 17s. 9d. 
Coke: Special foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; 
furnace, 16s. to 17s. Pitwood, ex ship, 2ls. to 21s. 6d. 


Newport, Mon., Coals. 

The shipments last week were 81,990 tons to foreign 
destinations ; coastwise, 15,537 tons. Smalls plentiful and weaker; 
forward business quiet. On Tuesday there was a great deal of 
business being done, but the seamen’s strike was causing alarm to 
buyers and sellers. Latest:—Best black vein, 15s. 6d to 15s. 9d.; 
Western Valleys, 14s. 9d. to 15s. 3d.; Eastern, 13s. 9d. to 14s.; 
other kinds, 13s. 6d. to 13s. 9d.; best smalls, 8s. to 8s. 3d.; 
seconds, 7s 6d. to7s. 9d.; inferiors, 7s. 3d. to 7s. 6d. Bituminous: 
Best households, 15s. 6d. to 16s. 6d.; seconds, 14s. to 15s. 





Patent fuel, 16s. 6d. to 17s, 3d. Coke: Foundry, 18s. to 20s.; 
furnace, 16s, to 17s. Pitwood, 21s, to 21s, 6d, 


Swansea Coal. 

Total shipped last week, 60,986 tons ; patent fuel, 15,029. 
This week trade opened quietly. No improvement in the general 
character of the anthracite trade ; large, steady at last figures ; 
rubbly culm, good demand ; duff excellent, Latest :—Best malt- 
ing, 21s, to 23s, net ; second, 18s. Ed, to 20s. net ; big vein, 15s. 6d. 
to 17s, 6d., less 24; red vein, lls. 6d. to 13s., less 24 ; machine- 
made cobbles, 20s. 6d. to 22s. net; Paris nuts, 22s, 6d. to 23s. 
net ; French nuts, 22s. 6d. to 23s, dd. net ; German nuts, 22s. 6d. 
to 23s. 6d. net; beans, 19s, to 21s. 6d. net; machine-made large 
peas, 10s, 6d. to lls. 6d. net: fine peas, 9s, 6d, to 10s, Gd, net; 
rubbly culm, 7s. 3d. to 7s. 6d., less 24; duff, 4s, 3d. to 4s, 9d., 
less 24. Steam coal: Best large, 17s. 6d. to 18s, 6d ; seconds, 13s. 
to 14s. 6d.; bunkers, 10s, to 11s. 3d. ; small, 7s. 6d. to 8s. 6d., all 
less 24 Bituminous: No. 3 Rhondda, 18s. to 19s, ; through, 
13s, 6d. to 15s,; small, 10s. 6d, to lls, 6d., all less 24. Patent 
fuel, 14s, 6d. to 15s, 3d., less 24. 


Iron and Steel. 

Workmen have experienced considerable difficulty on 
account of the great heat. At Dowlais there was a good amount 
of work done. The blast furnaces were engaged to their utmost 
arg: and the Fessemer furnaces had a six-day week, The 
Goat Mill was also very busy, and turned out heavy sections of 
steel rails and a quantity of tin bar, which was acceptable to the 
straighteners and punchers, who were kept busy all the week. 
There was no holiday. Baldwin’s blast furnace at Swansea 
busy. Good outputs are registered at the steel works. 
Latest prices, Swansea Metal Exchange : Hematite mixed numbers, 
6ls. 14d. cash, 61s. 44d. month; Middlesbrough, 47s. 1d. cash, 
47s. 4d. month ; Scotch, 53s, cash, 53s, 3d. month ; Welsh hema 
tite, 65s. to 66s., delivered ; East Coast hematite, 65s. to 66s., c.i.f.; 
West Coast, 653. to 66s., c.if. Steel bars: Siemens, £5; Bessemer, 
£4 17s. 6d. Iron ore, 18s, to 19s, 6d., Rubio, Newport, and 
Cardiff. 


Tin-plate. 

Though tried by the heat the workmen made a satisfactory 
total of tin-plate last week. News from most districts notes the 
great heat prevailing, but it appears to have been more trying at 
Swansea than in any other quarter. The sheet and tin-plate workers 
suffered exceedingly, and in many cases the men gave up work before 
the completion of the full shift. Satisfaction is expressed by the 
tin-platers at the wage_rate, which has been well discussed by the 
various branches, and little doubt is expressed at its acceptance. 
Latest report Swansea :—A good steady business is being done in 
tin-plates at current prices, and there is quite as much business on 
offer as manufacturers can deal with over the next two or three 
months. For delivery during the last quarter of the year a fair 
amount of business has been placed, and most works are well sold, 
In spite of the fear expressed in some quarters, there is no sign of 
over-production, and prices are stated, on excellent authority, to 
be well maintained. Past are as follows:—Ordinary Bessemer and 
Siemen, l4s.; C.A. roofing sheets, 30 g., £9 to £9 5s. per ton; big 
sheets for galvanising, 30 g., £9 to £9 5s.; finished black plate, 
£11 10s. per ton; block tin, £194 cash, £187 10s. three months. 
Other quotations :—Copper, £56 12s. 6d. cash, £57 3s. 9d. three 
months; lead, English, £13 18s, 9d.; Spanish, £13 8s. 9d.; spelter, 
£25 ; silver, 249d. per oz, 


The South Wales Colliers and the Strike. 

At the last meeting of the Executive Council of South 
Wales Miners’ Federation it was stated that the Executive Council 
of the Miners’ Federation had declined to place the Cambrian 
dispute down for discussion at the National Conference to be held 
in London on the 28th inst. This decision further precludes a dis- 
cussivn of the proposed fixing of a minimum wage. In view of 
this fact it is suggested that the time has arrived when an agitation 
should be set up and every power utilised in the direction of securing 
a minimum wage of 8s. per day for every workman organised under 
the Miners’ Federation of Great Britain. No definite steps have 
been taken at present. It is now conceded that a more deplorable 
condition has never existed in the trade of the district. The 
leaders refuse to be governed by the old experienced hands, and 
to add to the strike troubles the dispute amongst the seamen at 
Cardiff has taken a riotous turn. There is much fear at Cardiff 
that trade will continue to drift away. The latest expression of 
opinion on ’Change is that a return to work at the pits is not likely 
until next month. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Pig Iron Warrant Market. 


THE Glasgow iron market closed from Thursday of last 
week until Tuesday for the Fair holidays. A good business was 
done before the close at improving prices, and after the re-opening 
the inquiry was but moderate, but still better prices were paid. 
There has been, as usual, a tendency on the part of operators to 
sell on the rising prices, and on this account the figures have been 
subject to fluctuation. Latest advices from the United States 
have been highly encouraging, and there has been a general 
feeling that business may possibly improve. A better inquiry has 
existed for future delivery of iron. Since last report Cleveland 
warrants have sold at 46s, 10d. and 46s. 11d. cash, 47s. to 47s. 3d. 
one month, and 47s. 8d. to 47s. 94d. three months. Considerable 
quantities of the same class of iron have sold at 463. 11d. and 47s. 
for delivery in twelve days, 46s. 114d. twenty-seven days, and 
47s. 3d. for 23rd August. Cumberland hematite warrants are un- 
changed at 6s. 14d., and standard foundry iron is quoted a shade 
higher at 463. 74d. per ton. 


The Scotch Pig Iron Trade. 

The week has been a quiet one in Scotch pig iron. Home 
consumers have not been in the market owing to holidays, and the 
export demand appears to have been inconsiderable. There are 
75 furnaces in blast, compared with 79 last week, and 84 at this 
time last year. Prices have been generally steady. Govan and 
Monkland are quoted f.a.s,, at Glasgow, Nos, 1, 56s. 6d.; Nos. 3, 
65s. 6d.; Carnbroe, No. 1,.60s.; No. 3, 563.; Clyde and Gart- 
sherrie, Nos, 1, 61s.; Nos. 3, 56s.; Summerlee and Langloan, 
Nos. 1, 63s.; Nos. 3, 58s.; Calder, No. 1, 63s.; No. 8, 59s.; Colt- 
ness, No. 1, 82s.; No. 3, 58s.; Eglinton, at Ardrossan or Troon, 
No. 1, 56s. 6d.; No. 3, 55s. 6d.; Glengarnock, at Ardrossan, No. 1, 
64s. 6d.; No. 3, 59s. 6d.; Dalmellington, at Ayr, No. 1, 57s.; No. 3, 
55s. ; Shotts at Leith, No. 1, 62s. 6d.; No. 3, 58s,; Carron, at Grange- 
mouth, No, 1, 63s.; No. 3, 58s. per ton. Shipments of Scotch pig iron 
have been small, amounting to 1587 tons sent abroad, and 823 tons 
coastwise, the total of 2410 tons comparing with 6101 in the 
corresponding week of last year. Since the beginning of the year 
the United States have taken only 966 tons of Scotch pig iron, com- 
pared with 6535 in the same period of 1910, and Canada 10,316 
tons against 18,964. South America, on the other hand, has taken 
8615 tons, compared with 5649 in the same time last year, 
Australia 8899 against 5803, and Holland 48983 compared with 
3540 tons. The quantities sent to most other countries show a 
decrease, but there has been an increase of 10,000 tons in the 
coastwise shipments, compared with the same period of last year. 
The week’s arrivals at Grangemouth of pig iron from Middlesbrough 
and district were 9019 tons, which is 3628 tons more than in the 
corresponding week of 1910. 





The Hematite Trade. 
The expectation was that in this busy year of shipbuildin 

a greatly increased quantity of hematite pig iron would be requirec 
by the steel makers, and it was naturally inferred that trade would 
be brisk and prices higher. The reverse has been the case, No 
doubt this is accounted for to some extent by the increased output 
of hematite iron, and also by the fact that the year began with 
considerable stocks and contracts on the part of merchants who 
have been drawing a proportion of their steel from other districts, 
The price of Scotch hematite pig iron has gone down from 71s, at 
the beginning of the year to 64s, at present, and it is alleged that 
the latter rate is dificult to obtain, The quantity of steel goods 
imported into Scotland from the Continent in the past six months 
is more than double the quantity received in the corresponding 
six months last year ; while the ore of similar goods from the 
United States are just about equal to what they were in 1910, 


Finished Iron and Steel. 

The inquiry for finished iron and steel is quiet. The works 
are all closed this week for the annual trade holidays, and it will 
be well into next week before a full resumption of the manufac 
ture takes place, Iron and steel quotations are each nominally 
unaltered, but business is reported to be proceeding with some 
modifications on the official rates. 








LAUNCHES AND TRIAL TRIPS. 





NIGARISTAN ; built by Irvine’s Shipbuilding and Dry Docks 
Company, Limited ; to the order of F, C, Strick and Co., Limited, 
of Swansea and London ; dimensions, 385ft. by 50ft. extreme and 
sOft, moulded depth ; engines, triple-expansion, 28in., 46in., and 
77in, by 48in. stroke, pressure 1801b, per square inch ; constructed 
by Richardsons, Westgarth and Co., Limited ; trial trip, July 14th. 

MoGILErFr, steel screw steamer ; built by Sir W. G. Armstrong, 
Whitworth and Co., Limited; to the order of the Russian 
Volunteer Fleet Association, of St. Petersburg; dimensions, 
412ft., 52ft., and 29ft. 9in. moulded; to carry over 8000 tons 
deadweight ; engines, trip!e-expansion, 27in., 45in., and 75in, by 
48in, stroke, pressure 1801b.; constructed by the Wallsend Slip 
way and Engineering Company, Limited ; the vessel is arranged 
for the accommodation of 1150 emigrants and for 30 first-class 
passengers ; trial trip, July 18th (124 knots). 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Joun Davis AND Son (Derby), Limited, of All Saints Works, 
Derby, have recently doubled the capacity of their foundry for 
casting brass, gun-metal, and aluminium, 

IN consequence of therebuilding of Gresham College, the head 
offices of the City and Guilds of London Institute have been re- 
moved temporarily to 3, St. Helen’s-place, London, E.C. 

Mr. Percy G. Scort, A.M. Inst. C.E., M.S8.E., has started in 
practice as a consulting engineer at 109, Victoria-street, West- 
minster. Telephone No., 5538 Westminster ; telegraphic address, 
Scott, Ashvic,” London 

Mr. Artuur W. RicHarps, for twenty-five years with Messrs, 
Bolekow, Vaughan and Co., Limited, of Middlesbrough, and for 
the last six years the general works manager of this firm, opens 
offices at Army and Navy Mansions, 109, Victoria-street, West- 
minster, London, S.W., on Wednesday next, as a consulting 
engineer on iron and steel practice and metallurgist. 








Tue supplementary estimates recently brought before 
the Canadian Parliament contain a grant of £7000 for a survey of 
the proposed tunnel under the Strait of Northumberland to 
connect Prince Edward Island with New Brunswick. The distance 
between Cape Traverse on this island and Cape Tormentine in 
New Brunswick, the nearest point on the mainland, is about seven 
miles, 

ASSOCIATION OF CONSULTING ENGINEERS. — Since the draft 
rules, drawn up by the Provisional Committee, were circulated in 
December last, many meetings have been held to deal with points 
that have been raised by various engineers, and important nego 
tiations have been in progress. It was hoped that these negotia 
tions would have been completed in time to call a general meeting 
to consider the rules and formally enrol members during the 
present month. Unfortunately, owing to the large number of 
interests to be considered and the complexity of the considera- 
tions involved, this has been found impossible ; but the committee 
hope to be able to call the meeting after the holidays. Meantime, 
Mr. Dykes, the hon, secretary, would be obliged if all letters were 
sent to his new address, 11, Victoria-street, Westminster, S.W. 


A New indicator for steam or internal combustion 
engines is described in Le (Génie Civil. This appliance has been 
invented by M. Lipetz so as to overcome two outstanding objec- 
tions to the ordinary type of indicator, namely, the effects of 
inertia and the difficulty of changing the paper when taking suc 
cessive cards. The new apparatus employs a cylinder of the 
ordinary type. From the top end of the piston-rod two arms are 
pivoted so as to form a flat upright vee. A second vee formed of 
two longer arms is inverted over the first. The smaller arms are 
pivoted at their ends to the mid points of the longer arms, so that 
the two vees enclose equal angles. This arrangement of linkages 
forms, of course, a pantograph. The overhanging end of one 
limb of the larger vee carries the pencil, while the end of the other 
limb is pivoted to the end of a short horizontal rod working in 
guides. This rod is reciprocated from the crosshead, and by 
means of the pantograph a proportional horizontal motion is given 
to the pencil. The pantograph at the same time transmits a 
vertical motion to the pencil proportional to the vertical motion of 
the indicator piston. The recording paper is mounted on a flat 
board, which is held steady while the diagram is being taken. 
The arrangement reminds one somewhat of Watt’s original indi- 
cator, with the exception that in this case the card was recipro- 
cated. 

ConTracts.—Fraser and Chalmers, Limited, of London and 
Erith, inform us that they have just received an order from the 
Stanton Ironworks Company, Stanton, near Nottingham, for two 
turbines and blowers. These will work in conjunction with the 
company’s existing reciprocating engines in connection with its 
blast furnaces.—The Linde Air Products Company, of Buffalo, 
N.Y., has just shipped a complete oxy-acetylene cutting plant 
arranged for six operators, to the War Department, for use in 
conjunction with the salvage of the U.S.S. Maine, in Havana 
Harbour. Much of the work involved is the cutting of Qin. 
armour plate, in addition to the usual structural shapes.—Ashton- 
under-Lyne Corporation has placed a repeat order for “Triumph” 
stokers for its electricity works with Triumph Stokers, Limited.— 
The British Westinghouse Company, Limited, has recently 
received orders for motor generators to a total capacity of 3870 
kilowatts ; for motors with their gear, &c., to a total capacity of 
2570 kilowatts ; for 4 turbo-generators with a total output of 5300 
kilowatts ; for a 900-kilowatt turbo-blower ; for 50 magnetic brakes, 
and for 10 tramear equipments.—The Mirrlees Watson Company, 
Limited, has recently received orders for ten sets of surface con- 
densing plant and five sets of jet condensing plant, as well as 
for a number of separate condensers and air pumps for general 
work. Many ef - a are repeat orders.—Messrs, Strain and 
Robertson have ordered, on behalf of clients in Chile, from 


Kermode’s Liquid Fuel System, outfits of this firm’s liquid fuel 
system for forty-three boilers of various types. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &o. 


(From our own Correspondent.) 


Rheinland-Westphalia, 

Accounts recently received state that the condition of 
the market for iron and steel remains somewhat quiet, and rates 
are fluctuating. There is, however, a fair amount of fresh work 
pending, and some departments are likely to be briskly occupied 
fn the future, The question of syndicates is naturally troubling 
the market considerably, and the ‘strong rise in output also tends 
to lower quotations, Some trades show an increasing activity ; in 
heavy plates, for instance, the mills ina number of instances are 
engaged to their uimost capacity. In the bar trade, prices at 
last seem to have touched yottom, and the tone last week was 
tirm. The mills show a marked disinclination to book orders for 
jong terms of delivery. 


The Silesian Iron Market. 

Iron masters, on the whole, are doing 
prices have been well maintained in most instances. 
sales have not been made during the last two weeks, 
and the outlook is pretty fair. 


a good trade, and 
Extensive 
ut the 


works are well occupied, 


List Quotations. 

The following are the latest list prices, per ton, free at 
works ;— Raw spathose iron ore, M. 11.60; roasted ditto, M. 16. 50; 
Nassau red iron ore, M. 14; spiegeleisen, 10 to 12 per cent. grade, 
M. 65 to M. 66; white forge pig, Rhenish-Westphalian brands, 
M. 62 to M, 68; Siegerland brands, M. 59 to M. 60; steel iron, 
M. 60 to M. 64, according to quality ; German Bessemer, M. 70; 
basic, free Luxemburg, M. 52 to M. 53; Luxemburg forge pig, 
free Luxemburg, M. 48 to M. 50; German apg pig, No. 1, 
M. 66; No. 3, M. 64; German hematite, M. ; good merchant 
bars, common quality, M. 100 to M. 105; iron ‘bars, M. 130 to 
M. 133; hoops, in basie, M. 127.50 to M, 132.50 ; common plates, 
in basie, M. 122 to M. 124; boiler plates, in steel, M. 132 to M, 134; 
sheets M. 135 to M. 140; drawn wire, in iron or steel, M. 122.50. 


Steel Convention. 

The sales of the Steel Convention in June of this year 
were 499,288 t., as compared with 532,357 t. in May of this year, 
and 448,131 t. in June, 1910, Of the above-named quantity, 
128,327 t. were semi-finished steel, as compared with 130,177 t. in 
May of this year, and 113,124 t. in June last year; railway 
material, 184,277 t., as compared with 200,704 t. in May, 1911, 
and 171,119 t. in June last year; sectional iron, 186,684 t., 
compared with 201,475 t. in May of this year, and 163,888 t. 
June last vear, 
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The German Coal Market. 
Coal for industrial purposes remains strongly inquired for, 

both in Silesia and in Rhemland-Westphalia, but the house coal 
trade is anything but brisk. The demand for 


active, 
Austria-Hungary. 
The general tenor of trade for iron and steel has con- 
tinued rahe better than was expected. In many instances 


buyers still delay the ordering for future deliveries, restricting 
their purchases to immediate wants, but there is a good deal of 
tirmness shown, and producers report themselves tolerably well 
satistied with the prices received. There is only a quiet business 
being done in coal at present, the demand for engine coal being 
regular but not extensive, and the business in house fuel has 
decreased to a mere nothing. The Hungarian coal market 
better condition than previously ; harvest prospects are favourable, 
and this has caused the demand for nuts to increase. 


Iron and Steel in Belgium. 

There is no change to note in the business for iron and 
steel. A moderate trade is being done locally, and deliveries on 
foreign accounts have remained regular, though of somewhat small 
proportions. Tronfounders and engineers report themselves fairly 
well provided with work for the present. The bar trade is, as 
regards prices, in a very poor condition, for the present quotations 
hardly cover the costs of production. The average price for bars 
in basic is £4 10s. p.t., f.o.b. Antwerp, while inland purchasers pay 


120f. p.t., free place of consumption. Rails show a good deal of 
life, and the girder trade is also animated and has fair prospects, 
The current price is 162.50f. p.t. in the inland retail business. 
Pig iron as well as semi-finished steel remains without im 
provement. Coal remains pretty stiff and well inquired for. 
AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 12th. 


A NUMBER of the larger consumers of pig iron, including rail- 
road companies, engineering and electrical plants, have just closed 
contracts for large supplies of crude iron, in which malleable and 
low phosphorus irons met with special attention. Notwith- 
standing this activity, seven or eight merchant furnaces have 
blown out, while all the steel pig furnaces are remaining in. 
There is now nothing else to do but to restrict production to 
meet demand. 

In the minor mill production, steel bars are more active than 
any other lines, which arises out of the activity of agricultura! 
implement makers. The tin-plate mills rank next in activity, 
because of the heavy demands of the canning industry. The 
coming half-year in the nature of things must bring more business 
than the first half. Large building enterprises are calling for 
structural material in lots from 100 to 1000 tons and more, the 
largest recent order being for 6000 tons for a department store in 
the vicinity of this city. The subways to be built will take over 
200,000 tons, but the construction will be spread over considerable 
time. The railroads continue to contract liberally for street cars, 
and the car-building plants are better supplied with business than 
since early spring. The rail orders for export are footing up well, 
and new enterprises are coming into view. Plate mills are gather- 
ing in new business steadily. Gas engine builders are working to 
nearly full capacity. The bulk of orders just now are for 
agricultural needs. 

The wage scales for ensuing twelve months have been signed. 
This annual arrangement has prevented serious disagreements for 
years. Wages are based on selling prices. In the United States 
Steel Corporation, employés are urged to purchase stock, which is 
the limit of their co-operative interest. Profit-sharing makes slow 
ee in the industries, but it is favoured by many employers. 

A large quantity of copper changed hands during June at 
123 for electrolytic. The improved demand for steel products is 
helping copper. Exports so far this month, 5701 tons. Prepara- 
tions are being made to open up a number of promising mining 
properties at points where cost of production is favourable to 
success. Arrivals of tin this month, 640 tons; due July 14th, 
1030 tons. 








Soap water in concrete has, it is said, been used in 
Germany, instead of ordinary water, to make reinforced concrete 
water-tight. A grain elevator, which was exposed to inundation, 
was built on the Danube, the gauging water used for the concrete 
yr replaced by a solution of potash soap. The building has 
stood one inundation well, while another building of the same 


material, without the soap, failed to keep the water out com- 
pletely. 


coke has continued | 
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| is illustrated in the accompanying engraving. 
| fired by oil fuel or gas. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated ~ ga abroad the name and address 
vs ~ Communicator is printed in ital 
nm the race ae is not iuluatrated the Specification is without 





araueinge 
Copies of Spe ti og Ade be obt d at the Patent-o Sale Branch, 
26, “Southam 4 ‘madi -lane, London, W.C., at 8d. 
The first date given is the ins of a ication ; the second date at the 


end of the abridgment is the date of advertisement of the acceptance 


of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the > age give notice at 
the Patent-ofice of opposition to the grant of the Pa’ 


STEAM GENERATORS. 


17,560, July 25th, 1910.--IMPROVEMENTS IN STEAM GENERATORS, 
William Arthur Bone, of the University, Leeds, James 
William Wilson, of Carlton Works, Armley, Leeds, and Cyril 
Douglas MeCourt, of 13, Malwood-road, Balham-hill, London, 
S.W. 

Although the term “surface combustion” is not used in this 
specification, it is to be understood that it is on this principle that 
the boiler referred to works. An article explaining the nature of 
surface combustion and some of Professor Bone’s previous applica 


tions of the principle will be found in our issue of April 14th, 1911. | 
A boiler following the general form of the Seotch marine type, | 
| 
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but having its tubes about 3in. in diameter and only 3ft. in length, 
It is intended to be 
The tubes are packed with fire-brick 
fragments, and through these the products of combustion are 
drawn by a fan situated in the uptake. Fire-clay ferrules A let 
into a ganister setting B protect the ends of the tubes from exces- 
sive heat and at the same time hold the refractory material in 
place. Metallic grids act for the latter purpose at the other end. 
The hot gases coming from the boiler are afterwards passed 


through a feed-water heater, also on the surface combustion 

principle.—June 28th, 1911 

24,407. October 21st, 1910.—AN IMPROVEMENT IN APPARATUS 
FOR SUPERHEATING STEAM, Andrew Bolton, 49, Deansgate, 


Manchester. 
Saturated steam leaving the boiler at A enters the headers B. 
From these it passes back into the boiler along the closed tubes C 
lving inside the fire tubes D, At the fire-box end of these closed 
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tubes it returns, and entering the internal tubes E, it arrives back 
in the header B, but on the other side of the partition F. It then 
passes along the conduits G and so into headers H, similar to those 
marked B. After again passing back towards the fire-box and 
returning to the headers H, it leaves by the outlet J with the 
required amount of superheat.—Jwne 28th, 1911. 


INTERNAL COMBUSTION ENGINES. 


19,743. August 24th, 1910.—IMPROVEMENTS IN TWO-STROKE 
CycLE INTERNAL COMBUSTION ENGINES, William Hughes 
Butterfield, of The Garage, Stechford, near Birmingham. 

At right angles to the working cylinder A a pump B is fixed to 


the crank casing. The plunger of the pump B and the piston o 
the cylinder A are connected to the same crank. C is the inlet 
port for the mixture and D the outlet. A pipe E connects the 
outlet port D with the suction port of the pump. At about half 
stroke the piston of the cylinder A uncovers simultaneously both 
the inlet and outlet ports C D. A fresh charge then enters the 
cylinders from the port C and is deflected to the top of the 
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cylinder by means of the projection shown on the surface of the 
piston. At the same time the pump is on the suction stroke and 
is drawing the products of the previous combustion out of the 
working cylinder, At the mid-point of the return or compression 
stroke the ports C D are again closed, and the pump plunger 
commences its return stroke. The products of combustion are 
finally expelled through the valve F.—-/une 28th, 1911. 


2nd, 1911.—IMPROVEMENTS IN VALVE MECHANISM 
CYLINDER Four-CYCLE INTERNAL COMBUSTION 
and A, Niclausse, 24, Rue des Ardennes, 


66. January 
FoR MULTI- 
ENGINES, Société J. 
Paris. 

Extending across the top of all the cylinders is a casing con- 
taining a rotatable, hollow, circular valve A. To the interior of this 
valve the mixture is admitted by way of the inlet pipe B and the 
annular chamber C. Four ports D, placed in sequence round 























Section CC 


the circumference of the valve and corresponding ports in the 
cylinder heads, admit the mixture to the cylinders at the 
required intervals. Exhaust is effected by way of the ports E in 
the cylinder heads and the indentations F in the valve. These 
indentations register in their revolutions with the mouths of the 
passages G, giving admission to the exhaust pipe H.—/ne 28¢h, 
1911. 


Com- 
of 


2469. January 31st, 1911.—IMPROVEMENTs IN INTERNAL 
BUSTION ENGINES Ustna Liquip FvEL, Gisbert Dauber, 
69, Hafenstrasse, Altheikendorf, Germany. 

The engines referred to in this specification are of the Diesel 
type, and operate either on the four or two-stroke cycle principle. 
The object of the invention is to permit of the valves being placed 
radially at a sufficient distance apart and to simplify the cylinder 
casting. Hitherto the provision of pockets in the combustion 


N° 2469 
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and 


-ylinder 
made the metal liable to crack. The engraving shows the cylinder 


chamber has complicated the manufacture of the ¢ 


of a horizontal double-acting four-stroke injection engine. At each 
end of the cylinder two combustion chambers A A are formed by a 
projection B on the cylinder cover. Each combustion chi amber is 
provided with a suction valve C, an exhaust valve D, and a fuel 
injection valve E, all arranged radially. The fuel valve Eis formed 
with three exits, one pointing upwards to the top of the combustion 
chamber, one downwards, and the third delivering the fuel directly 
on to the angular edge formed by the projection B. This arrange- 
ment ensures a satisfactory distribution of the fuel.—June 28th, 
1911 
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TURBINE MACHINERY. 


15,370. June 27th, 1910.—Sarety Device ror THRUsT BEAR- 
INGS, ESPECIALLY FOR STEAM OR Gas TURBINES, Aktien- 


gesellschaft Brown Boveri et Cie., Baden, Switzerland. 

When the white metal of a turbine bearing melts through a rise 
in temperature due to excessive friction there is a serious risk of 
either the main shaft or the blades being badly damaged. This 
invention describes a safety device for supporting the shaft, which 
will come into action as soon as a small quantity of the bearing 
metal, whether in a main journal or in a thrust block, has run out 
throngh fusion. The thrust block A embraces only the upper seg- 


N°15,370 










ment of the shaft and leaves aclear space beneath it. In thisclear 
space the safety device B is placed. This consists of a single ele- 
ment bolted to the main framing, and provided with saddles C C, 
fitting within the thrust rings on the shaft. A small amount of 
clearance is left between the device and the shaft in its normal 
position. If, however, the white metal in the main bearing D runs 
out the shaft will drop until it rests on top of the safety device. 
Similarly, if the thrust block metal runs, the thrust on the shaft 
will be taken up by the safety device. In both cases sufficient 
support is given to allow the turbine to be stopped before damage 
ean be done to the shaft or blades.—June 28th, 1911. 





CONDENSERS AND FEED-WATER HEATERS. 


3042 of 1911. Date of application,October 4th, 1910.—IMPROVE- 
MENTS IN FEED-WATER HEATERS FITTED WITH STEAM SEPARA- 
tors, A. £. Alevrander, of 306, High Holborn. London, W.C 

In the accompanying engraving only one wall A of the feed- 
water heater is shown, all the rest to the right being omitted: 

The heater is, however, of the open type, in which the exhaust 

steam mixes directly with tne raw water. The exhaust steam 

entering at B passes into the separator C. Meeting the baffle D, 

the steam leaves its solid and other impurities behind. The 

mpurities pass down the drip pipe E. Passing round the edge of 


N°3042!- 
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feed-water Heater on 
this side. 





the battle D the clean exhaust steam enters the heater through the 
orifice F. A water-sealed overflow G is provided on the heater, 
with an outlet to waste at H. The drip pipe E is also water sealed, 
and its end lies directly over an orifice J formed in the overflow 
casing of the heater. A valve K and an auxiliary exit L for the 
exhaust steam permits of the heater being shut off for cleaning 
without interrupting the flow of exhaust steam. It will be seen 
that the construction avoids a common danger in such apparatus, 
namely, during the period of cleaning the heater the exhaust 
steam cannot force back the water seal in G so as to pass inside the 
heater. —June 28th, 1911. 


ORDNANCE AND ARMOUR. 


6664. March 16th, 1910.—IMPROVEMENTS IN THE MANUFACTURE 
or ARMOUR P.LaTeEs, Vickers, Sons and Maxim, Limited, 

River Don Works, Sheffield, and John Lawrence Benthall, 
Highfield Hall. Chesterfield, Derbyshire. 

This specification relates to a steel containing nickel and in 
addition one or more of the metals chromium, vanadium, 
tantalum, molybdenum, &c. A steel containing, for example, 
-carbon 0.3 to 0.4 per cent., manganese 0.3 to 0.4, nickel 3.7 to 
3.9, and chromium 1.7 to 2.0 per cent., after being rolled and 
annealed, is subjected to the ordinary process of cementation on 
both the face and the back. It is then heated to from 1450 deg. 
Fah. to 1550 deg. Fah., and bent to shape. It is afterwards 
heated to 1560 deg. Fah. to 1620 deg. Fah. and hardened in oil. 





It is again heated, this time to 1200 deg. Fah. to 1350 deg. Fah., 
and cooled in air. Once more it is heated to 1100 deg. Fah. to 
1250 deg. Fah., and sprinkled and cooled down to atmospheric 
temperature. Machining and drilling operations are now carried 
out on it. The plate is then bedded in sand, back upwards, and 
hardened in the usual way for about two-thirds of its thickness. 
It is then reversed, and the face finally hardened for about 2in. in 
depth. This final hardening of the face draws out the hardness in 
the back, leaving the metal there in a fine fibrous condition, in 
= state it possesses a very high tensile strength.—June 28th, 
11. 


14,955. June 21st, 1910.—IMPROVEMENTS IN THE MANUFACTURE 
OF STEEL FOR ARMOUR PLATES, GUNS AND OTHER STEEL 
ARTICLES, William Beardmore, Parkhead Forge Rolling Mills 
and Steel Works, Glasgow. 

This patent is for a molybdenum-nickel-tungsten steel with a low 
percentage of carbon. The object is to produce a steel which by 
the usual process of cementation and quenching may be hardened, 
but in which the carbon content is reduced by the presence of 
other constituents. The proportion of carbon in the steel is 80 | 
low that the hardening carbon formed on heating the steel above 
the first critical point Ac, but not above the second critical point | 
Aco, has little effect upon the toughness. A suitable composition | 
is given as follows :—Carbon, 0-15 to 0-25 per cent.; molybdenum, 
1-00 to 2-00 ; nickel, 5-00 to 6-00 ; tungsten, 0-25 to 1-00 ; man- j 
ganese, not exceeding 0-50 per cent.; ferrite, the remainder. 
June 28th, 1911. | 








TRAMWAYS AND RAILWAYS. 


1153. January 16th, 1911.—IMPROVEMENTS IN BRAKE BEAMS FOR 
RAILWAYS AND LIKE VEHICLES, The Leeds Forge Co., Limited, 
of the Leeds Forge, Leeds, and Edwin de Horne Rowntree, of 
the same address. 

The beam proper is formed of a triangular-shaped plate A flanged | 
all round and lightened at the neutral axis by triangular holes. | 
The brake block trunnions B are formed separately, and consist of | 

| 


| 
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the trunnion proper together with a flattened shank which bears 
against the flange of the beam at the points C D, and is riveted to 
the beam as shown. The centre eyebolt E may be secured by a 
castle nut as shown, or it may be extended right across the beam 
as indicated by the dotted lines. —/une 28th, 1911. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





995,462. CoNDENSER, J. J. Hoppes, Springfield, Ohio.—Filed 


November 5th, 1910. 
The invention consists entirely of the way in which an inner 


[995,462] 





case as shown in 


surface condenser is combined with an outer 
There are 


the engraving. The water passes through the tubes. 
ten claims. 


995,523. WATER-TUBE BOILER, W. LD. Chester and H. B. Rust, 
Pittsburg, Pa., assignors to the Babcock and Wilcox Company, 
Bayonne, N.J., a Corporation of New Jersey.—Filed March 10th, 
1910. 


The water and steam drums are connected in the middle by 



































straight vertical tubes, which sustain a vertical fire tile wall 











between them. They are far enough from the bent tubes to 
allow a man to pass. There are two claims. 


995,792 EXpaNsIoN Pitre Joint, J. Koenig, Riga, Russia.—Filed 
March 2nd, 1908. 

This patent is for an expansion pipe joint comprising in com- 
bination a faucet pipe, a spigot pipe telescoping therein, grooved 
and interlocking metal stufling-box sleeves fitted accurately to the 
spigot pipe, thin packing rings fitted between the grooves in the 
stuffing-box sleeves, a grooved ring or flange secured to the end of 
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the faucet pipe so as to bind the stuffing-box sleeves together and 
seoure the thin packing rings in the grooves, and an enlargment 
on the end of the faucet pipe forming an annular chamber com- 
municating with the pipes and between the faucet pipe and the 
stuffing-box sleeves, and into which the steam passing through the 
pipes enters so that the exterior and interior of the stuffing-box 
sleeves will be subjected to the same pressures and temperatures. 
There is only one claim. 


995,803. EXxpLostve GAS TURBINE, A. Patschke, Berlin- Wilmers 
dorf, Germany. —Filed September 22nd, 1910, 
The invention is a gas turbine comprising a housing, an enclosed 
high-pressure rotor having blades that are adapted to convey an 
explosive charge to an explosion chamber and simultaneously to 


[995,803] 

















compress the charge, means for igniting the compressed charge, 
means for returning part of the exploded charge to the blades, 
thereby revolving the rotor in the same direction in which it is 
rotated for conveying and compressing the explosive charge, a low- 
pressure turbine, and means for conveying the remainder of the 
exploded charge to the low-pressure turbine. 


995,858. INTERNAL ComBusTION Enoine, H. F. Fullagar, New- 


castle-upon-Tyne, Enyland.—Filed November 4th, 1909. 
This is a curious engine. There are two cylinders vertically 











twisted round each other half a turn as shown, so as freely to 
cross couple the two cylinders. There are eleven claims. 








THE AUSTRIAN GOVERNMENT RAILWAY SysTEM is to be 
supplied by the Canadian Pacific Railway with a number of 
observation cars of the same pattern as those used by that com- 
yany on its line through the magnificent scenery of the Rocky 
Mountains. 

THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS: 
APPRENTICESHIP SCHEME.—The question of the steps to be taken 
to get a boy into the motor car industry is one which presents 
considerable difficulty to parents and guardians at the present 
time. The desire on the part of both parents and boys is without 
question very keen, and undoubtedly fanciful views are largely 
entertained by the latter as to the fun of being ‘‘in motor cars.” 
With the object of removing some of these fancies and of giving 
practical assistance to parents, the Council of the Institution of 
Automobile Engineers has been devoting a great deal of time to 
the consideration of the question. Following on the lines that 
some practical workshop training is absolutely essential, a com- 
mittee has been at work for some months collecting information 
from many large motor car manufacturers and others as to the 
practice in vogue in their works with regard to the admission and 
instruction of pupils and apprentices. This information has now 
been ahoteted, and will be placed at the disposal of parents seek- 
ing advice on the subject, for which purpose application should be 
made to the Secretary, at 13, Queen Anne’s-gate, Westminster, 
London, S.W., by letter in the first instance. 
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THE TURIN EXHIBITION. 
(By a Special Correspondent in Italy.) 
No; ViL* 

OTHER FOREIGN SECTIONS. 

By this collective title it is not intended to minimise in 
any way the importance of the exhibits of those nations 
which want of space compels me to group together. 

Countries the export trade of which consists of food or 
clothing products may be said, in fact, to play the primary 
part in the general economy of the globe, and yet the 
object lesson given by specimens of grain or bales of wool 
is limited in its usefulness to the few. For this reason a 
description of the Russian section would prove tedious to 





history exhibit of the numerous fauna which infest or 
beautify that quarter of the globe. The coffee trade, as 
principal industry, is illustrated by waxwork tableaux 
—miade on the principle of those of the wool trade in the 
English section— together with numberless samples 
and statistics in which the immense preponderance of 
Brazil over all other countries put together is shown by 
the fact that between 1905 and 1910 the country has 
exported 13,094,000 bags as against 3,866,200. 

Her mineral wealth and the present state of her 
metallurgical industries are illustrated by an exhibit of 
agates, talc, quartz, crystals and precious stones, together 
with specimens of gold and iron ore, pigs of cast iron and 
heaps of coal. The latter mineral comes from Rio 


880-0 


The Belgian section, adjoining that of Brazil, has a 
somewhat nondescript appearance on account of the 
excessive number of industries represented in a too 
limited space. Linen and hemp, dress, wines and con- 
fectionery, Melotte ploughs, artistic furniture, books, 
photographs, and wool absorb a number of stands, while 
a whole room is devoted to a medley of objects, the work 
of the natives of the Congo. The principal exhibit, that 
of the celebrated Mechlin and Lille lace, made from 
thread growing only in Brabant, is shown in cases con- 
taining some beautiful work ; the other sections, with the 
exception of that devoted to the well-known factories of 
small-arms, are scantily represented. Inthe metallurgical 





department the Comptoir des Aciéries Belges has a 





Length of Steamer Sprague= 3/5 feet, Beam=64ft | 

Tow 56 Coal Boats and 2 fuel Boats. Se 

Leagth of Steamer Sprague" & Tow=/132 feet - | é 
Width = 3/2 feet. 

Area covered by 56 Coal Boats = 5-9 Acres 

Containing 1,400,000 Bushels or 53,200 tons of Coal. 
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THE STERN WHEELER SPRAGUE WITH ITS ‘ TOW” 


your readers, and the principal exhibits of the vast terri- 
tories of the South American Republics resolve themselves 
into already known statistics. 

A word, however, ought to be said about the Hungarian 
pavilion, for, architecturally speaking, it is one of the 
sights of the Valentino Park. It is daring in its concep- 
tion, sympathetically barbarous in its execution; the 
violent but harmonious creation of a primitive people. 
Its great cube-shaped body is surmounted by three 
pyramids symbolising the three legendary mountains 
crossed during the historic migration to Pannonia, and 
the deep entrance, with its bronze-coloured dome and 
guard of savage warriors, might lead direct to the wooden 
throne of Attila, the scourge of God. The interior, formed 
like a church nave, is permeated by a soft gold light, while 
the impression of Oriental solemnity is heightened by the 
sound of water falling on the mosaic pavement from 


ee 





4 Vecant Space 
~ ' 


hidden sources in the roof, which is of dark green wooden | 


beams with festoons and geometrical designs taken from 
woven stuffs. Quaint black tiles with rude encaustic 
figures form the wainscot of the room. The exhibits con- 
sist of the famous cut-glass ware, agricultural produce, 
and fine specimens of Byzantine bookbinding. A section 
is devoted to reproductions of the town of Budapest, and 
the textile wares are interesting. 

The rest of the pavilions to be described are on the 
Moncalieri side of the river. Those of Servia and Siam, 
near the Ponte Isabella, contain little of striking interest, 
while at the other extremity of the long line of which 


France and Germany represent the centre, as described | 


in my last article, are the South American Republics. 
these Chile has an exhibit of minerals, leather, and straw, 
while Uruguay, in aschool-room ready for the class, shows 
benches of the most modern type, to which are attached 
samples of the work of the pupils with age attested. The 
idea is a happy one, and the conclusion is that their 


Of | 


systems of education and intellectual standard are at least | 


as advanced as our own. 

Argentina, besides her agricultural section, has some 
complicated artistic bronze casting by Azaretto, of 
Buenos Aires, and small dynamos by the Rio de la Plate 
Electric Company, while a free cinematograph presents 
views of life in the Republic, as a means of attracting 
fresh Italian emigrants. It is, in fact, interesting to 
observe the preponderating influence in the South Ameri- 


can section of the Italian element; so much so that the | 
exhibit can hardly be said to be the manifestation of a | 


foreign nation. The excellent wool, for instance, shown 


by Peru is the property of Biella emigrants, and the | 


Moroceche Railway, the highest in the world, was built by 
Cavaliere Giuseppe Falcone, who, as the photographs 
show, has a school for natives at the highest point of the 
line, equal to the altitude of M. Blanc. The show of our 
exports to be seen in the South American section is also 
instructive, and is intended to further sympathy and com- 
mercial relations with countries in which the ties of blood 


with Italy are ever growing stronger, and the yearly. 


increasing number of our emigrants is welcomed by 
Governments, which perceive in it one of the most 
laborious, sober, and thrifty factors of the population. 

_ The Brazilian Republic has one of the largest pavilions, 
in which much of the space is given up to a natural 





* No. VI. appeared July 21st. 
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Grande del Sud, and it is stated that one-third can be , 


converted into briquettes, while more than one-half can 
be used as lump coal and fine coal giving less than 10 
per cent. of ash. The cast iron is obtained, partly by 
primitive means and partly by the blast furnaces of the 
Esperanca Company, from ore which is stated to contain 
50 to 70 per cent. of metal and to be of exceptional purity, 
with a proportion of phosphorus rarely exceeding the 
Bessemer limits. The fraction of territory as yet studied, 
in comparison to that where seams are supposed to lie, 
is insignificant, and Dr. Orville Derby, head of the 
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Brazilian geological and mineralogical service, calculates 
the future total yield of one state only in figures 
which touch the inconceivable. Gold metal and ore 
are also shown as representing an industry which has 
been in existence for more than seventy years, which 
employs 3000 hands and 3600 horse-power, works 50 tons 
of mineral per day with a medium of 20 grains per ton, 
and exported in 1910 2,968,477 grains of gold for a value 
of 9,927,272f. There are also plentiful samples of man- 
ganese from the Morra mine, and red quartz from 





| Salinas, besides asbestos, marbles, and iron pyrites. 
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OF COAL BOATS 


sample show of its nine affiliated firms :—Sociétés 
Ougrée-Marihaye, Metallurgique de Sambre, des Aciéries 
d’Angleur, des Usines du Hainaut, des Aciéries de 
Thy-le-Chateau, d’Espérance, la Providence, M. Boél and 
| John Cockerill. 

| This syndicate, as your readers know, was constituted 
| in January, 1905, and will continue till May, 1937, in the 
| regulation of the commerce and production of its mem- 
| bers in workshops owned by them in Belgium. Its out- 

put since 1907 has been as follows :— 





| 1907-1908, 1908-1909. 1909-190. 
| Tons. Tons. Tons. 
Rough products 229,096 209,369 281,575 
BM ss ks 294,668 149,623 274,726 
Girders 152,383 141,471 175,065 
sence 
| 676,147 500,463 ... 731,366 


Its medium export for these years has been 100.000 
tons of rough products, 150,000 tons of rails, and 75,000 
tons of girders, showing a total of 325,000 tons, which 
can be easily increased to 350,000 and even to 375,000 
tons, if the state of the market should warrant it. The 
roll of laminated steel 5 mm. wire, 2785 metres long, and 
weighing 425kilos.,is an interesting specimen, as, indeed, 
are several others, but no idea is given to the public as to 
the immense importance of the interests represented, 
which would have been attained by diagrams and 
statistics, a method adopted on a large scale in other sec- 
| tions of the Belgian pavilion to demonstrate her financial 
| and industrial progress. 

The United States exhibit differs in spirit from those of 
the other nations. It is a purely official demonstration of 
| the methods employed by a great people in conducting 
' their own affairs. A few firms, representative of colossal 
| industries, have been asked to co-operate; the other 
| shows are Governmental pictures of huge national under- 
| takings. Such, for instance, is the war against insect 
| pests noxious to agriculture exemplified in the sectional 
| models of fruits attacked by their various enemies; such 
| is the meaning of the maps which denote the mineralo- 
gical survey, such the relief models of that enterprise 
worthy of giants, the Panama Canal. The working of 
the Pedros Miguel locks is particularly well shown, as is 
also that of the Gatun Dam, with its miniature trans- 
Atlantics made to scale, tugged by a locomotive at either 
bow, or held back when necessary by two other engines 
onthe quarters. A cinematograph further illustrates the 
progress of the huge undertaking, and California has a 
show of her products to advertise the Panama-Pacific 
Exhibition of 1915. 

The transport of coal down the Mississippi is also 
shown on a scale worthy of the New World (see the 
accompanying drawing). The model occupies the centre 
of the Entrance Hall, and represents the Sprague, 
belonging to the Mohongahela River Coal Company, 
passing Memphis, Tennessee, with her “tow,” consisting 
of fifty-six coal and two fuel boats, occupying a space of 
5.9 acres and carrying 53,200 tons of coal. The “tow” 
is pushed and guided down-stream by the steamer, which 
is of the stern-wheel type with two funnels abreast, 315ft. 
long and 64ft. beam, the length of the whole steamer and 
“tow” being 1132ft. and the width 312ft. The barges are 
hitched together by ropes made fast to wooden uprights, 
and the cohesion of the mass, combined with the required 
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amount of “play,” is obtained by triangular lashing, as 
indicated by the dotted lines. 

Mining industries are illustrated by samples of coal 
from the Chesapeake and Ohio Company, and by a series 
of fifty large photographs of electric mining machinery by 
the Jeffrey Manufacturing Company, of Columbus, Ohio. 
The Carnegie Steel Company shows the natural size 
section of a mine gallery lined with steel timbering—see 
plan—and the model of a steel “ oil derrick,” while ro 
drills and bits for the latter industry are exhibited by the 
Oil Well Supply Company, of Pittsburg. Wire products, 
pulleys, and sheaves are shown by the Jones and Laughlin 
Steel Company, and the American Aluminium Company 
has another excellent case. 

Two industries, essentially American in their origin, are 
represented by the Acheson Graphite Company, with 
samples of its product, anda model electric furnace for 
7500 deg. Fah. temperature, and by the Carborundum 
Company, of Niagara, first launchers of the now well- 
known abrasive, accidentally created by Atcheson in 1891 
while engaged, it is said, in trying to manufacture a 
diamond. This infusible and insoluble substance is, as 
your readers are well aware, composed of coke and sand 
subjected to cooking in a 2000 horse-power electric 
furnace for 36 hours (72,000 horse-power hours) at 
7000 deg. Fah., process which unites the remaining atoms 
(the other substances having been driven off in gaseous 
forms) as carbide of silicon. Its use as a powder in the 
manufacture of iron and steel, to increase the fluidity of 
the metal, is, in fact, on account of its containing 62 “per 
cent. of available silicon, besides being absolutely free 
from phosphorus and sulphur. Its high abrasive powers 
depend on its hardness, which is represented by No. 9, 
and on the continual breaking off, when in use, of the 
small sharp crystals of which it is composed and the con- 
sequent production of ever fresh cutting edges. It will 
be remembered that this company won the speed tests 
promoted by the Association of German Engineers in 
1902, in which their 20in. grinding wheels made 4340 
revolutions per minute before bursting. 

This latter industry is one of the few in the pavilion 
which may be said to be shown in Europe for commercial 
purposes. Otherwise the whole tone of the United States 
exhibit is silently didatic. Its latent power exempts it 
from the charge of self-assertion, but less narrow fields of 
action are presupposed than those afforded to the toilers 
in the tired old lands on this side of the Atlantic. 








FOREST FIRES. 


THE recent great forest fires in Canada remind us how 
important are the measures which can be taken to prevent 
such conflagrations from starting, for keeping them 
within limits when they do succeed in getting a hold, and 
for actually fighting them with organised bands of men 
suitably equipped for the purpose. Since climatic and 
other conditions in Canada are, in many respects, similar 
to those in the adjoining portions of the United States, 
special interest attaches to a valuable pamphlet issued 
recently by the United States Department of Agriculture, 
entitled “Protection of Forests from Fire,” by H. S. 
Graves, forester. In this useful publication, not only are 
specific means of fighting and preventing fires discussed 
and explained, but attention is also given to general con- 
ditions which render a forest liable to outbreaks of fire, 
while further light is thrown upon the subject by descrip- 
tions of the different ways in which fires move and grow, 
and the nature and extent of the injury done in typical 
cases. Briefly, we may distinguish three classes of fires 
—surface fires which may kill or injure the trees, but 
do not usually kill the larger trees, especially the 
hardwoods ; crown fires which seldom occur to a serious 
extent except in forests consisting wholly or chiefly of 
conifers, and ground fires which advance very slowly, and 
are usually confined to a very small area. The forester 
has to consider not only the danger and loss occasioned 
by great conflagrations, but also the effects of surface 
fires upon reproduction, and especially the effects of 
annual or very frequent surface fires in killing off all the 
seedlings and young trees. 

Dry grass a foot high may, under favouring conditions, 
produce so hot a fire that a crown fire is started ; but the 
advance of a surface fire itself is seldom more than at a 
rate of ten miles a day, while in the hardwood forests of 
the Eastern States a velocity of five miles a day is seldom 
exceeded. Accumulations of litter may obviously provide 
a large amount of inflammable matter. The general con- 
ditions favouring the spread of a fire are dryness of the 
materials, dryness of the air, a dry soil, strength of the 
wind, steadiness of the wind, an uphill slope, abundance 
and continuity of small stuff, and the absence of such 
barriers as those formed by rivers or by outcrops of bare 
rock. Particular conditions are the presence of dry 
grass, of dead litter, and of dead timber; the presence of 
young trees with dead leaves still upon them, of dead 
trees, and especially wind-felled trees with their branches 
and twigs. A serious crown fire seldom occurs unless, as 
already noted, most or all of the trees are conifers. This 
is so at all events in the United States. As regards 
“ brush fires,” Mr. Graves writes :—“ Bushes and small 
trees frequently retain many dried leaves late into the 
fall, and in some cases even into the following spring. 
This is particularly true of some of the oaks. A fire 
will sometimes run through such brush and do an 
immense amount of damage.” Very fierce and destruc- 
tive fires occur in scrub forests of the South-Western 
States, known as “chaparral.” 

Crown fires are nearly always the result of surface 
fires ; but sometimes they are started by lightning striking 
a very dry or resinous tree closely surrounded by conifers. 
They occur when the woods are dry and when there is a 
strong wind, and they may advance with great speed, 
possibly sometimes as fast as six or even ten miles an 
hour, but not usually more than three miles an hour. 
They do not often occur in hardwood forests, but may 





occur in mixed forests of hardwood and conifers, killing 
outright most of the trees in their path. 

Trees not killed outright may be seriously injured, some- 
times being killed on one side, rendering them very liable to 
disease and decay. A surface fire, besides killing seedlings 
and young trees, may sometimes be so hot as to kill all 
the trees even when the conflagration does not assume 
the character and proportions of a crown fire. The slow 
smouldering ground fire usually kills all the trees in its 
path, not always immediately, but the roots are killed and 
soon the trees die and are blown down. In the Adiron- 
dacks ground fires have been known to burn all the 
winter, creeping along under a deep layer of snow. 

There are certain precautions which are matters of 
general policy. When conifer forests are being created 
or renewed it is worth while dividing up large areas by 
belts of hardwood trees, across which crown fires are not 
likely to pass. This is a matter of which Mr. Graves does 
not treat in his report, but the very great.speed of advance 
of a crown fire compared with that of a surface fire points 
to the obvious advantage of such a course, bearing in 
mind that the wind carries burning brands and starts 
fresh surface fires far in advance of a crown fire. 

Another matter of general policy is that of the disposal 
of litter and small wood, whether produced saneidly or 
by the felling of timber. Such small stuff is usually 
burned carefully in suitable weather, and in the bulletin 
before us careful instructions are given in this matter 
under the heads: “ Disposal of Slash,” “ Disposal of 
Brush and Debris,” “ Piling and Burning Brush as Logging 
Proceeds,” “Piling and Burning Brush in Separate 
Operations,” and “ Annual or Periodic Burning of Litter.” 

In some forests burning is undesirable or unnecessary, 
and we read: “ A method of brush disposal applicable in 
many forests is to lop off the branches from the tops and 
leave the material on the ground. The purpose is to 
bring all the brush in close contact with the ground, so 
that it will absorb moisture more readily, dry out less in 
summer, and decay more readily than when propped high 
above the ground. 

“ Broadcast burning ” may be very risky unless properly 
carried out, but, if fire lines be made around an area, or 
along the sides of a strip which is to be burned, such 
burning may be the most suitable means of making a 
clearing. The method is referred to in the report of an 
Indian Forest Department as having “all the danger of 
ordinary protection with none of its safeguards,” and in 
the report before us it is described as much more 
dangerous than burning brush in piles. Under special 
circumstances the annual burning off of the litter may be 
allowed in order to protect the old trees from such a fire 
as might occur if several years’ litter were allowed to 
accumulate. Atthe same time this method has many 
drawbacks, especially the fact that it prevents repro- 
duction. 

A measure which indirectly tends to prevent forest fires 
is the protection of those species of birds which destroy 
the insects that attack trees. ‘Insect attacks 2 
by increasing the number of dead trees in the forest, 
increase the fire danger.” Certain conifers are injured by 
insects in such a way that local accumulations of resinous 
matter are formed, and these burn when there is asurface 
fire, killing a part of the tree. 

A study of the behaviour of different species of trees is 
of some help in the general control of forests from the 
present point of view. “Trees with delicate, thin bark 
are killed much more readily than those with thick, corky 
bark.” Some trees which are very sensitive to fire when 
young become resistant when mature, owing to the growth 
of the corky layer.” Trees which exude resin are 
readily attacked, and shallow rooted trees may be killed 
by surface fires. Trees are most sensitive to fire in the 
early part of the growing season, and “a surface fire in 
May or June may entirely kill hardwood trees which, in 
the early fall, would successfully resist a fire of equal 
severity.” 

Beside those precautions which are of a general 
character and a part of the policy of management, there 
are specific measures which are taken to prevent large 
conflagrations. The chief of these is, in the United States 
as in the Indian forests, the creation of fire lines, and the 
maintenance of existing roads and paths for the same 
purpose. Every kind of road or track is an obstacle in 
the path of a surface fire and serves also as a means of 
access by which the fire may be quickly reached and a 
fighting line at which a stand may be made. If back- 
firing—the destruction by fire of a part of a forest in ad- 
vance of the conflagration—is necessary, it can usually be 
best done from the fire line, whether this be a cleared 
strip, a road, or a river. In order that they may the better 
serve as fire lines proper, the roads should be kept clear 
of weeds and bushes as far as is worth while under the 
particular circumstances, and in order that they may be 
reasonably efficient as thoroughfares, old bridle paths and 
trails should be restored sufficiently for the purpose. 

In checking a surface fire a ploughed furrow is some- 
times effective, and is the simplest form of the specially- 
made fire line. The term is usually applied, however, to 
a cleared strip, the making and maintaining of which 
involve considerable expense. They may be divided into 
three classes :—(a) Fully-cleared lines; (5) tree-cleared 
lines; (c) ground-cleared lines. 

Fully-cleared fire lines are cleared of everything down 
to the mineral soil. They are costly to construct and 
maintain, and are used only when the property to be 
protected is valuable and the damage from a fire would 
be at. A good example is found in the chaparral 
(scrub) zone of the mountains of Southern California. 
“The preservation of the chaparral cover is of great 
importance in protecting the local watershed. The 
area is large, the mountains are rough and difficult to 
travel, and fire runs with great rapidity. Fire lines are 
very necessary in such localities to control any fires that 
may start, and they must be of a character to stop fires, 
or to check them to such an extent that they can be con- 
trolled. The Government is, therefore, building exten- 
sive trails for patrols to prevent fires, and supplementing 








them by wide, cleared fire lines to stop any fires that may 
start.” Mr. Graves classes fire lines as “normal” jn 
width, from 6ft. to 15ft.; “wide” from 15ft. to 30ft.; 
“very wide ” from 30ft. to 60ft. He notes that they are 
usually from 10ft. to 15ft. wide in Europe, “ but in the 
pine plains they are often as wide as 50ft.” In the cha. 
parral zone of California broad lines from 40ft. to 60ft. wide 
have given the best results. In the Madras Presidency, 
India, it may be noted, the narrow lines adopted in some 
districts were found to be useless, and much broader lines 
were afterwards made. 

In California two opposite ways of keeping down the 
growth of brushwood are being tried besides ordinary 
cutting. One is to pasture goats on the line, and the 
other the establishment of a dense growth of succulent 
herbaceous plants. 

Tree-cleared lines are intended to furnish fighting lines 
and to facilitate access and patrolling. They are some. 
times as much as 75ft. or even 100ft. in width. Great 
width is not usually of any considerable advantage except 
where there is risk of a crown fire, as in a forest of 
conifers. 

In ground-cleared lines the larger trees are left stand- 
ing. The clearing is often done by burning, and the 
strip is usually from 10ft. to 20ft. in width. Fire lines are 
sometimes made alongside railways to guard against the 
serious danger of fires caused by sparks or burning 
cinders from the locomotives. In one case a “ stretch of 
several miles is on a steep grade, and the locomotives, 
under forced draught, throw out great showers of 
burning cinders, and no spark-arrester whatever is 
used. As.a protection, a fire line varying in width from 
8ft. to 15ft. has been constructed on a bench at a dis. 
tance from 50ft. to 150ft. from the railroad. The strip 
between the line and the railroad is left untouched. A 
patrolman rides over the strip about the time the trains 
going up grade pass by. Ordinarily the small fires are extin- 
guished by beating. In case, however, a number of fires are 
started by a train, as often happens, one or two of them 
burn over the strip to the fire line before the patrolman 
can reach them. The strip is so narrow, however, that 
they gain little headway, and are absolutely stopped by 
the fire line.” A ridge isa good position for a fire line, 
because a fire runs up a slope swiftly and works over a 
ridge slowly. 

In some States there are fire wardens, who may call 
upon residents to come and help to put out a fire. 
Residents are obliged by law to go to the fire in case of 
call, and they receive a small statutory payment. In 
other cases arrangements are made with local employers 
of labour, such as those engaged in “ lumbering,” or in 
working sawmills. In some parts there are co-operative 
fire protective associations, following the example of the 
Forest Service. Expenses are apportioned among the 
timber owners on an acreage basis. The equipment of a 
gang usually includes long-handled shovels for throwing 
earth or sand on to the fires, mattocks, iron rakes and axes 
for clearing away brushwood and litter, and blankets or 
gunny-bags for beating out the flames. Where water can 
be had buckets are carried, usually the collapsible kind, 
and small hand pumps are sometimes provided. A small 
tank may be carried on a wagon. The blanket, sack, or 
coat used in beating out the flames, is wielded with a 
sideways sweep, driving the flames and burning stuff 
back upon the burned ground. A direct downward 
stroke scatters the fire. Throwing sand or earth upon a 
fire is a very effective way of putting it out. When 
water has to be brought some distance it should be used 
sparingly just before the beaters. A hand spray pump is 
very useful, especially if the flames are too fierce for the 
beaters to go right up to them at once. On level land and 
in open woods an emergency furrow may sometimes be 
ploughed. Here the fire is checked and may be beaten 
out. A path, made by raking leaves and litter to one 
side, sometimes serves the same purpose. When a fire 
cannot be fought by a frontal attack it must, if possible, 
be taken in flank. If this be successful the front of the 
fire can gradually be narrowed, and, if possible, directed 
towards a pond or a clear space, where it will be checked 
and can be successfully fought. 

In the pine forests of the Atlantic coasts crown fires are 
often checked by back firing of the surface material, and 
if the width burned be large enough the fire may be 
stopped in this way. When the two fires meet the wings 
should be attacked at once, or each wing will form an 
independent fire with a new head. 

A part of the work of fire prevention consists in regular 
patrolling during the dry season. By this means many 
of the fires due to carelessness may be nipped in the bud, 
and many which would otherwise start can be prevented 
altogether, Another measure is the posting of notices 
warning campers and others against carelessness in the 
use of fire. A look-out station usually consists of some 
simple structure on a roof, or built into a tree, ora natural 
eminence may be used. “In the organisation of large 
tracts in mountain regions, special look-out stations are 
sometimes provided. t A man is kept constantly 
at each during the dry season.” These stations are con- 
nected by telephone or telegraph wires, or by some system 
of signalling. They are provided with range-finders in 
order that the exact position of a fire may be located. 
They are in communication with the forest ranger or 
superintendent at headquarters, so that a force of men 
may be called together when necessary and sent to fight 
a fire. The Forest Service has, since 1906, laid more than 
4800 miles of telephone line. 

Amongst the various kinds of signals in use are the fire 
signal, the meaning of which is given by the number of 
fires lighted, and the smoke signal, the meaning of which 
is read in the same way; or a single fire may be used 
and the signals given by a succession of puffs of smoke. 
These are very old devices. The heliograph is also used, 
and the same principle is employed in the windmill 
signal, which consists of a windmill working a belt, upon 
which small mirrors are set at various angles. When the 
watchman goes to the fire he leaves the windmill at 
work, making the signal over and over again. Mr. 
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Graves suggests that the code of the Army Signal Corps 
might be used, and the advantages certainly seem to be 


sufficient to warrant its adoption. 








PROPELLERS FOR FLYING MACHINES. 
By HERBERT CHATLEY. 


Ix connection with the construction of flying machines, 
the design of propellers capable of obtaining a thrust from 
air reactions has developed to a considerable extent. 
Numerous firms now advertise aerial propellers for sale, 
and the results obtained with them on various machines 
show a fairly high efficiency. It will therefore be inter- 
esting to consider how such propellers may be designed. 
Numerous misconceptions are current as to the effect of 
propellers, and even the manufacturers’ advertisements 
are frequently misleading. For example, many firms 
advertise their propellers as giving so many pounds 
thrust without stating the linear speed of the machine 
to which they are attached. Further than this, some 
engineers have stated that the thrust is maintained at 
a high value whether the propeller is stationary or not. 
While it is probable that there is no great decrease in 
the thrust within certain limits, a general assertion that 
such decrease does not occur at high speeds involves a 
mechanical absurdity. The power exerted by a propeller 
on a machine whose velocity relation to the air is V, the 
resistance and its equilibrating thrust being T, is 


550° 
550 H 
7 
The velocity of aeroplanes is generally {from 40 to 90 


feet per second, so that T cannot exceed = 14 to 


Hence with constant power T = 


550 
90 

The discrepancy arises, I believe, from the fact that as 
V increases the torque of the propeller becomes less and 
the revolutions of the engine increase. Since most of 
the motors are more efficient at high speeds, there will be 
an increase of power and hence a relative increase of 
thrust, so that the actual decrease of the latter is not so 
marked. 

There must, however, be a limit to this, as an example 
will show. The power of a petrol motor increases with 
the revolutions roughly according to a sine law, rising to 
a maximum and then decreasing again. If the torque of 
the propeller at starting is such that the revolutions are 
below those of maximum power, and as the linear velocity 
increases this torque decreases, the revolutions will in- 
crease and the power will do likewise. Hence the torque 
will again be raised and with it the thrust. 

Let us say the power 

H = Hay, sin es ‘ 4 


+‘ max, 


== 6 lb. per horse-power. 


where N = revolutions per second. 
N max. = revolutions giving maximum efficiency. 
Also let us say T the thrust oc M the torque 


L= cM 
M.2x7N 
= 7 
550 
so that M = 275 H 
wT 
» Bld N x 
and T=K. ee H max. sin (— 3 . (1) 


We have thus a relation between the engine speed and 
the thrust, and for any given thrust the value of N will 
vary to agree with this relation. The thrust, however, 
depends on V as well as N, so that we may write— 


T= 9(V,N) = 25Kqu ain ( aa x) 
T 7 Fi 


= +* max, 
It is easy to show that pe is negative, so that N will 


increase until it is equal to Nmax—this should be, if 
possible, when V is the desired flying speed—and then 


the function sin ( id 





uN ) begins to decrease, and the 


+* max. 
engine can no longer produce so large a moment. 

If T be plotted on a base N for various values of V, and 
the value of T as determined from the engine torque be 
also plotted on the base N, the intersections will give the 
conditions of dynamic equilibrium at the various velo- 
cities. The Vickers Company has recently erected a 
whirling table for experiments on propeller thrust. 
Langley made similar experiments, and the National 
Physical Laboratory has also a device of the same kind. 
All three realised that only such tests were of practical 
use. Many experimenters have tried anchored tests—see 
recent paper by Mr. Larard in a contemporary describing 
some good work of this kind—but it cannot be too 
strongly insisted that such experiments are only applicable 
to helicopters, or for estimating the starting thrusts of 
aeroplanes. Stationary tests in a wind current approxi- 
mate to the required conditions, but the distortion of the 
streams by the side of the channel conveying the current 
probably causes serious differences. 

Having thus dealt with two common errors we can 
proceed to a consideration of the general problem. This 
may be approached from two aspects— 

(a) The thrust of a given propeller at all speeds 
(linear and rotational in all possible combina- 
tions). 

(6) The design of a propeller to give a given thrust 
under given conditions of speed. 


I.—THE THRUST OF A PROPELLER. 


A propeller, of unknown efficiency and use, only 
presents geometrical features. These are plan form on a 
plane perpendicular to axis of rotation and sections of the 
blades at an indefinite number of sections made by 


imaginary cylindrical surfaces of various radii described 
about the same axis. The section of the blade at any 
— be one of two types shown in the sketch—see 

ig. 1. 

The angles made by the under profile of the blade with 
a plane perpendicular to the axis of rotation must be 
observed. If the under profile is straight there is only 
one angle 8. If the under profile is curved there are 
three angles, a at the front edge, 8 at the rear edge, and 
y. between the chord of the curve and the diametral plane. 
These angles are all known as “ pitch angles.” A pro- 
peller in which the tangent of the pitch angle varies 
inversely as the radius of the section is said to be helical. 
When running each point of the propeller has two 
velocities :— 

(1) An angular velocity 2 7 m in a diametral plane 














Fig. 4 


perpendicular to axis of rotation [mn is revolutions per 
second] = linear velocity of 2 7 r 7 at any radius r. 
(2) An axial velocity V, due to the forward motion of 
the machine, which carries with it the propeller axis. 
The resultant velocity of any point is therefore 


V4 Pre 
in a direction inclined tan ? (5-3) to the diametral 
2arrn 
plane, and the angle of incidence (“angle of attack”) is 
the difference between the pitch angle and the angle 
: ¥ ) ° : 
: ‘ Bes 
tan (, ee See Fig 
The velocity at which the machine should advance in 
order that the angle of attack should be zero is obviously 
v=27rn tan 8. 


In a helical propeller tan 8 = 5 P ,? 80 that in such a 
T 
propeller v = p n where p is called the “ pitch,” and v is 


called the “ propeller velocity,” being that which the 
propeller would have through an inelastic medium. 











Fig. 2 


A common theory of propellers assumes that the air 
leaves the propeller parallel to the profile of the underside 
of the sections, so that the axial velocity of the air is 
altered from V to v, giving an acceleration (v— V). If 
the top radius of the propeller is R, it affects an area 7 R?, 
although it is almost certain that all the air passing 
through this area is not equally disturbed. Temporarily 
assuming that it is, we have a volume of air 7 R?V and 
mass .002 7 R?V Ib. (mass lb.-feet-second units) accelerated 
(v — V) feet per second per second. 

This gives a thrust 

T, = 002 7R?7VWww-—V) ... (2) 
which is the absolute maximum. 

The power absorbed is 

To V = .002 rR? V2 (v — V). 
Differentiating the velocity function with regard to V we 
get 
2Vv —-3V?=0 


3 > 
or v = —V, 
2 


as the condition of maximum efficiency. 
The quantity « — V is called the “slip,” and 2 
v 
the slip ratio, which thus should be 33 per cent. 

There are two objections to this theory :—(1) It is not 
proven that all the air within the “disc area ” of the pro- 
peller is affected; (2) the absolute velocity of the air in 
passing over the blade is changed (increased), whereas it 
should if anything decrease. 

This increase is from 


VV2+ 42 RY to V+ 47 R 


of fact, the velocity cannot increase in this way, so that if 
the air does glide away parallel to the rear edge of the 
blade, its velocity is not more than 

VV? + 4n* Rn? 

and its axial velocity is 

V¥ V2 + 42? Rn? * sin 8 


and since § is more than tan ~! alee , this quantity is 
24 Rn 
less than v. 

We may suppose as an alternative that the air rebounds 
from the blade at an angle less than or equal to the angle 
of attack, although this is contrary to the continuity of 
the fluid, and in that case v may be the axial velocity 
after leaving the propeller. On the whole, we may safely 
conclude that v — V is an excessive estimate of the 
acceleration. 

It should be noticed that if 

1 


v= V, and 8 = tan} (; 
2 7 


as is frequently the case at about the centre of the blade 
of an ordinary propeller, the angle of attack is approxi- 


mately = = 0.1 radian, say 6 deg., which is already 
T 


known to be about the best angle of incidence for a plane- 
lifting aerofoil. 

With regard to the question of disc area and its relation 
to the volume of air affected, this obviously depends upon 
three things :—(1) The depth to which air is affected by a 
moving surface; (2) the axial speed of the air; and (3) 
the lateral speed of the blades. If the air is appreciably 
affected (as Lanchester has assumed) to a depth equal to 
the width of the moving surface, then if the air has pro- 
ceeded axially more than this depth before the next blade 
comes over it, it will not be affected. 

Thus, let Fig. 8 show a development of half the 
periphery of an imaginary cylinder described about the 
propeller axis, and intersecting the blades. Width of 
blades J, and distance apart d. The air is advancing 


r 





towards the blades with a velocity V. The question now 
is, can any air get between the blades without being 
appreciably accelerated in the direction of the axis of the 
propeller? If it arrives at A, when the leading blade is 
in the position shown, it must move through a distance / 
before the front edge of the following blade arrives at A, 
1.8. 
wl d 
\ “ 2rrn 

dis usually approximately proportionate to r. Thus, in 
a two-bladed propeller of fan form, the plan form of each 


160 4 
fan being a sector of 20 deg., d = 360 X ™X T= 97" 


so that for all the air to be affected 
l 2 


V~ 9n 
1 
lin this case is approximately 37,80 that we have finally 
¥ 2 


Vo Bn 
A consideration of this and similar cases shows that the 
air affected by the propeller may be equal to or less than 
~R?V. It also indicates why full area propellers are 
unnecessary, because it shows that some partial area 
propellers can handle the whole mass, and therefore any 
further area will only hinder supply. 

We have now arrived at two results :— 

(1) Maximum thrust consistent with power output = 
550 H 

Vv 

(2) Maximum thrust consistent with propeller diameter 
and pitch and forward speed. 

T = 0.002 x R?V (v — V). 

For various reasons it may be asserted that the thrust 
is less than either of these values, and our next step will 
be to consider a direct method of finding it. There is no 
exact means of calculating thrust, but without such calcu- 
lations all experiment is devoid of method. At any section 
the angle of attack is—see Fig. 2, 


Vv 
—— -1 : 
ee (3. me 
te os 
or as we may say, if = is small 


Vv 
oe 2rrn 
The relative velocity is y V2+ 4727272, and by the 
recognised experimental results, the thrust perpendicular 
to the surface of the blade is 
N =2 xX .002sin @ x (V? + 472777 n’) 
per unit area. 
The resistance to motion is 
R = [2 + .002 sin?@ (V? + 42° r?n)] 
+ [.0000015 (V? + 47? 7? n?)] 
per unit area. 
The axial thrust is 
T=N.coss — Rsing 
and the resistance in the plane of rotation is approximately 











(in order that the axial velocity shall be v). As a matter 


F = N. sin 8 + R cos 3 





9? 
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Hence the blade efficiency per unit area 
axial thrust 





» = 
transverse resistance 


or inserting the variable term 0 


Asin @cos 8 —B (sin? 0 + m) sin B 


7 A sin @ sin 8 + B(sin®@ + x) cos 8 


From this it is possible to find, as Froude as done, the 
most efficient relation bet een @ and 8, and so the best 


value for V. 


For small values of 8 it is apparent that the value of 8, 


i 


which makes -s a maxi 


mately the maximum value of ». 


If, then, 


has a mean value on the centre of the blade of : 


) 


10, the rear value of @ being about 13 deg. 
radia 


(about 20 deg.) for a plane, 

(8 x -95) = ( : 
(x) +E x 
95 — .066 _ .88 _ 


N 
—- 
o 


5 
~ 384 19 
or if the blade is curved, 


t= 1.5 
52 


(x x .95) — (= x :) 
- (x x3) + G x 95) 
92 


95 — .03 — 92 _ 99 
33 + .09 42 


n 


This quantity » (if an average for the whole blade) is 
closely connected with K, the constant connecting the 


thrust and the torque—see above. 
gy Ge 


M = Fr, where r is the effective radius of the blades, 


so that K = yr. 


Thus a propeller whose effective radius is 3ft., and 
whose mean pitch angle is 20 deg., has a thrust to torque 
ratio of about 4} if the blades are plane or 7 if the blades 


are curved. 


The actual thrust depends on the area, and can be 


found approximately by writing 
T = (V? + 47r?n*) x area of all blades 
x [.004 sin @. cos 8 — (.004 sin? 6 + .000015) sin 8] 





tom 22. = 
2rrn 
and if plane blades @ = : 8, 
2 2 
= eee. 
3 9 2mrrn 
so that —n 9 ‘ 
4nrr 


Thus, if V is 60ft. per second and the effective radius is 
Bit. 
a 
4xX7x3 
and T = (600? + (40 x 9 x 15?)] x (area of blades) 
x [008 x 5 x .95 - (.004 e+ 000015 ) = | 
9 81 3 


= 84,600 x area of blades, sq. ft., x °00038 
32 x area of blades in sq. ft. Ibs. 
The disc area is t R? when R is the real radius, say, 5ft. 
= 78 square feet. Let us say the projected area of the 
blades is 15 square feet, then the thrust is 480 lb. How 
does this compare with the maximum thrust already 
mentioned ? 

Tmax. = 0.002 x R? V (v — V) 
= 0.002 x 78 x 60 x (v — 60) 


= 15 approx., or 900 r.p.m., 


v = pitch x n 
») € s 4 
Pitch = 27 R tan Bp = = + = 2 < ot say 11 
n= 15,pn = 15 Xx 11 = 165 


T = about 900 lb. 


The area of the blades could probably be almost doubled 
in this case, and then the two values would closely agree ; 
but it should be noticed that by no means can Tmax. be 
surpassed, so that further increase of the blade area will 
do harm. 

In the case of curved blades the best possible arrange- 
ment would seem to be obtained when the blade enters 
the air with its surface parallel to the direction of rela- 
tive motion and leaves with its surface parallel to the 
direction of the pitch angle. If the blade is smoothly 
formed this arrangement will give the minimum ratio of 
resistance to thrust, but at any other speed than that for 
which it is designed the efficiency will be low. 

The alteration of momentum (directional only) will 
serve as a basis for the calculation of the thrust. The 
approaching air is moving with a velocity relative to the 


blade of  V? + 47*7*n*, and is deflected through an 
angle 8 — a—see Fig. 4. If this angle is small, we may 
say with sufficient accuracy that the alteration of velo- 
city is 
VVP+4P Pn? x (8 — a), 
so that the reaction is the product of this quantity into the 
mass of air affected per recond. Lanchester and others 
have found that the “sweep” or equivalent field of an 
aerofoil is about equal in depth to the length of the 
aerofoil in the direction of motion, so that the mass is about 
.08 
82.2 
per unit breadth of surface, so that the reaction per unit 


=z Noms— Beng _* 
N sin 8 + Reossg hk 


mum, is likely to give approxi- 


Aeroplane practice 
shows that this ratio for planes is about 5 for a value of 
@=6deg. By using curves, 7 can be increased to about 


| the angle of attack at 6 deg. for a plane blade and 13 deg, 


for a curved blade, 
Bp = ( 6 deg. + V _ radians 
2rrN 


i (8 — a) 
400 
Owing to the interaction it is not profitable to integrate 
radially, but an approximate expression can be obtained 
by taking the value of 8 and r at about two-thirds the 
breadth of the blade from its inner edge and then writing | 


V 
ge area of blade . (8 — a) (V? + 4 2? 7? x?) pounds. 27 
' = - | to or more than twice 6 deg. (0.1 radians), so that if Vy 
The reaction is not normal, but a sufficiently close ap- | and N are fixed 
proximation should be obtained by saying 
Thrust = N cos a. 
The resistance is only frictional, and is sufficiently nearly 
F = .000015 x 2 (area of blade in square feet) pounds. 


(2) THE DESIGN OF A PROPELLER. 


(V2 + 42° 7? n?) pounds. 
13 deg. 
which fixes the pitch angle, and the pitch p = 2 rr tan g, 


For reasons already mentioned should be equal 





rN 


a 
2axN 
for maximum efficiency, but this will lead to imprac 
ticable values in most cases. 
We will therefore say 


r< 


Let us now approach the subject from its opposite T — 1 22 N). gi ( 6 2) 
8 | aspect. A propeller is desired to produce a given thrust ORES AVE tt) olen 13 deg.) * °° Bs 
nt which at once fixes a relation between A, r and T which 


will enable the area to be found if r is assumed, and vice 
versa. 

It must, of course, be understood that this process must 
be refined by experiment and successive improvements, 
but some initial calculation of this kind is indispensable. 

Comparison of water and air propellers.—On the 
assumption that the dynamic reactions (distortion and 
turbulent friction) vary as the densities of the fluids, we 
have 

T. cc m, A, R,* N,’ 
where T,, is the thrust of the water propeller, m, is the 
mass of water per unit volume, A, is the area and R the 
radius of the water propeller, and N the revolutions. 

Similarly, T, oc m,A,R,?N,?2 
for an air propeller. 

If the same constants convert these into identities, then 
an air propeller with the same thrust as a water propeller 
is related to it by the equation (the pitch ratios being the 
same) 








Ma a R,? N,? = Mey Aw R,* N,’. 
Since m,, = 800 m,, we then have 
A, R.2N,? = 800 A, R,? N,-. 
fA, = nA, and, = mR,, 





then nm?N,? = 800 N,,? 
Fig. 4 Sees 
or N= Ny, & a/ B00 
at a given axial speed. There may or may not be a saci 
further condition as to the speed of rotation. As the Example: n=4 
motors used for aerial purposes must be light, they are m = 5 
necessarily of high speed, and unless we cumber tae Suu 
installation with a weighty, costly, and inefficient step- N, = Ny X oo = N, X V8 = 2.828 N,, 


down gear, the propeller must also run at a high speed. 
It has not yet become quite clear whether a small high- 
speed propeller is less or more efficient than a large low- 
speed one, but the former is structurally more convenient, 
so that even on this ground there is reason to omit the 
step-down gear. Of course, if more than one propeller is 


—— 


Thus if N 200 r.p.m., N, = 565 r.p.m. 

Effect of scale.—In order to compare two propellers 
which are identical in all respects but scale, we must 
allow for the change of dimensions in all the terms. The 
equation for thrust is 


used there must be transmission mechanism which can TeAV? 
conveniently cause a reduction of speed. Also there is the where A is the area and V the velocity, so that if 
practice of coupling to the half-speed shaft, which gives a T,=KA,V? 
50 per cent. step-down. However this may be, the revo- and T, = K A, V;? 
lutions are the same as or connected by a velocity ratio to | and A, = mn? A; 
those of the motor running at its speed of maximum (1) If oe a. 
efficiency. n* A, V2? = A; V?? 
If the speed of the axis is V feet per second (in the case nV? = V;? 








vmwe Erscincer 


Fig. 5 


V;? , 
1 = nor V; 
V3" 

| i.e., for equal thrusts the velocieties must vary inversely 
| as the dimensions. 


of an aeroplane with propeller shaft parallel to the direc- 

tion of flight, V is the speed of the machine), the maximum | 

thrust per horse-power mechanically possible is 
550 


n V2 


a | (2) If To =n T; 
So that if a thrust T is wanted, the minimum horse- | K n? A, V2 = n(K A, V2) 
power is nV =nV;? 
Tr di nV? = V? 
550 /nV,=%Vi 


As we have already seen, neither of these figures is | 
practically useful save as a limiting value to be remem- 
bered. 

In marine engineering it is customary to proceed from | 
this point by assuming the maximum pressure per | 


i.e., for proportional thrusts the velocities must vary 
inversely as the square root of the dimensions. 
(8) If T oc W, 
Then since W, = n* W, (masses vary as cube of linear 





unit area of the blade, and then deduce the radius. This | — cares 
method does not yet seem applicable to aerial propellers, f T ~ KAV . 

and the following method is as simple as appears possible. | °°! K nt A Vel = Ka AV? 

Let the area (real, not projected) of the blade be A, and <z V2 ae v2 1 

let there be m blades. Then the total area is mA. Let | - Mea ee : 

the pitch angle at a point two-thirds the length of the | V2 = ¥nVy 





breadth of surface is 


| i.e. for thrusts proportionate to weights the velocities 


blade from the inner end be 8—see Fig. 5. 


Then, taking 





er, 


al 
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vary directly as the square root of the dimensions. 

The velocity V is a function of two independent varia- 
bles, the revolutions and the velocity of advance. By 
the above reasoning, since the law of aerodynamic reaction 
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was Mr. 8. Z. de Ferranti, and his scheme was much | 
more ambitious, as it proposed the erection of a dam and | 
power-station at the falls with a total output of 60,000 | 
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Fig. 1—-THE ENGE AND THE LAUFENBURG POWER STATION 


applies equally to the aeroplane, the velocity of advance 
must also vary as /n. Also, since the pitch angles must 
remain the same, 
velocity of advance 
nen SS CONSE, 
7 X diameter X revolutions 
the revolutions must also vary as /n. 

Thus a model weighing 100 lb, with a velocity of 30ft. 
per second and a thrust of 15 lb. and revolutions 200 per 
minute, is similar in all respects to a machine weighing 
800 lb.—all the dimensions doubled—with a velocity of 
42{t. per second, a thrust of 120 lb., and revolutions 282 
per minute. 








THE INSTITUTION OF MECHANICAL ENGI- 
NEERS IN SWITZERLAND. 
No. IV.* 

On Monday of this week the Ziirich meeting of the 
Institution of Mechanical Engineers opened at Basle, 
when four alternative excursions were laid before the 
members and their friends for their entertainment. The 
first of these involved in succession visits to the Rhein- 
felden Water Power Station and the Laufenburg Water 
Power Station. The second, starting earlier, took in 
Rheinfelden and the works of Brown, Boveri and Co., at 
Baden. The third visit was to Rheinfelden alone, and the 
fourth to Langenthal, Bannwil, the Power Station of the 
Wangen Electricity Company, and works of Brown, Boveri 
and Co., at Baden. In each case the excursionists started 
at Basle and ended at Ziirich. Below we give some de- 
scription of the two principal power stations visited, 
namely, those of Rheinfelden and Laufenburg. 


THE HYDRO-ELECTRIC POWER STATION AT LAUFEN- 
BURG, 


This hydro-electric station is the largest on the Upper 
Rhine, and it has been under construction since 1908. 
It was for along time thought that, owing to the lack 
of any power water rights, the Rhine at this place 
could not be turned to account. Water power 
was used in the town, but it was obtained by 
purchase from the river Merg in the fourteenth cen- 
tury, the water being brought to Laufenburg in a canal 
some 10 kiloms. long. But in the eighties two engineers 
began independently to consider schemes for the genera- 


horse-power. In 1891 both engineers sought concessions | 
separately, but seven years later joined forces and sub- | 
mitted new plans, and ultimately the authorities gave | 
their consent to a very comprehensive scheme modelled | 


'on Mr. Ferranti’s original project. Then began the usual | 





6000 horse-power in the centre of the town. The other | Altbruck-Schwaderloch, which are concentrated for the 


most part near the so-called Laufenburger Lawfen and in 
the rocky chasm about a kilometre long called the Enge— 
see map—Fig.1. The volume of water is the same as at 
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Fig. 2—POWER STATION AT LAUFENBURG 


Rheinfelden and Wighlen, and may be taken as varying 
between 280 cubic metres and 5000 cubic metres per 
second. By the construction of a dam the maximum 
available head amounts to 11 metres, which may fall even 
aslow as 3 metres. Atlow water therefore about 30,000 
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Fig. 3—SECTION THROUGH WHEEL PIT AND SUCTION TUBE 


opposition, and it was not till 1906 that the concession 
was finally granted by the Grand Duchy of Baden and the 
Canton of Aargau. Two years later the financial arrange- 
ments were completed and the work was commenced. 








Fig. 4—THE ENGE WITH THE BRIDGE IN THE DISTANCE 


tion of power from the Rhine at Laufenburg. One was | It was entrusted by the power company to Felten and 
Herr Ingenieur Alexander Trautweiler, who proposed to | Guilleaume, of Frankfurt, and to the A.E.G. of Berlin, 
convey the water from above the falls to a station of | who formed a separate company for the construction. 





* No. III. appearea July 21st. 


The scheme utilises the falls between Laufenburg and 


'horse-power and at high water about 50,000 horse-power 
can be developed. 

In order to concentrate the fali as much as possible in 
one place it was necessary to level the bed of the rrive by 
removing rocks and projections as far up as the Rhine 
bridge. It was especially desirable to remove the pro- 
montory on which the old bridge stood and to build a 
training wall at this point. This work involves the exca- 
vation of 300,000 cubic metres of rock and the construc- 
tion of a new bridge. The power station and dam are 
built in a straight line across the river, as shown in the 
map, the former on the Swiss side and the dam on the 
German side of the river. On the right bank, close to 
the end of the dam, a small lock, 30m. long by 12m. 
wide, is being built, which, besides being available for 
traffic, can be employed for the discharge of flood water. 
It is closed at both ends by double steel gates. The dam 
has four openings, two 12.5 m. and two 15m. high. The 
width of opening is 17.3m. The gates are hung on Gall 
chains, and will be raised by electric motors. They are 
in two parts, and the upper one can be lowered about 2 m. 
to permit the passage of ice and floating bodies. The 
piers and sill are faced with granite blocks, and» 
other parts exposed to abrasion are protected by steel 

lates. : 

. The position of the power station is shown in Fig. 2. 
It is protected from floating rubbish by a coarse grating 
in curved form which directs most of the flotsam towards 
the dam. The power station is about 120m. long by 
42 m. wide ; the engine-room has a clear width of 11m. 
It will contain ten hydro-electric units of 5000 horse- 
power each. The turbines will be on horizontal shafts 
direct coupled to the generators, each of which will have 
its own exciter. The turbine governors will be of the 
high-pressure oil type, and the switches and transformers 
will be placed in a special building on the Schiffigenfeld, 
in the immediate neighbourhood of the station. On both 
sides of the river provision is made for the passage of 
fish up and down stream. 

The principal buildings are all now in hand, and it is 
anticipated that the works will be completed about 1913. 
The view on this page shows the Enge and the bridge, 
whilst of the two on page 102 one gives a general view of 
the power-house and dam during construction, whilst thie 
other shows the moulds for the suction tubes of the tur- 
bines in position, and being surrounded with armoured 
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THE RHEINFELDEN HYDRO-ELECTRIC POWER STATION 


(For description see page 93) 
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GENERAL VIEW OF THE STATION 
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INTERIOR OF POWER-HOUSE STEAM RESERVE PLANT 

















THE DAM ACROSS THE RHINE 
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concrete. The sectional drawing, Fig. 3, will help ma- 
terially to elucidate the photograph. 





WATER POWER STATION AT RHEINFELDEN (BADEN). 

The central station of the Rheinfelden Power Trans- 
mission Works is situated on the right bank of the Rhine 
about 1} miles above the little town of Rheinfelden. The 
water needed to drive the turbines is led from a dam 
648ft. long with eight sluice gates, each of 73ft. clear 
width and 89in. in height, into a canal of 8280ft. length 
and 164ft. width. The gross fall varies from 18ft. at low 
water to 13ft. at high water. At the head of the canal 
there is between the dam and the wall of the canal a 
canal for rafts 66ft. wide and 196ft. long, with a movable 
gate for low water, and three sluice gates in the dam, 
each of 88ft. clear width and 16ft. height. A grating 
protects the head of the canal, and in the dam three fish 
ladders are provided. 

The power-house has a length of 574ft. At the lower 
end there is a floating sluice of 20ft. width. The water 
flows from the canal through a fine-mesh screen of 118ft. 
width into twenty wheel-pits. In each pit is erected on a 
vertical shaft two Francis turbines, each with four rings 
of blades, and the pair develop 840 horse-power, or a total 
of 16,800 horse-power. The governing of the turbines is 
effected by the closing of ring shutters or gates, which are 
moved by a relay device, the working fluid of which is oil 
at 370 lb. pressure per square inch. 

All the twenty generators are direct-coupled to the 
vertical turbine shafts. There are, first of all, six con- 
tinuous-current generators of 90 volts and 6000 ampéres 
running at 55 revolutions per minute. These supply 
current to the Aluminium-Industry Company, Neuhausen. 
Then come two continuous-current generators of 155 volts 
and 4000 ampéres running at 68 revolutions per minute 
and supplying power to the Electro-Chemical Works 
at Natrium. Next there are four continuous-current 
generators of 130-140 volts and 4500 ampéres running at 
80 revolutions per minute and supplying power to the 
Chemical Factory Griesheim- Elektron. All these twelve 
machines deliver current direct to the respective works. 
In addition, there are three three-phase generators of 6800 
volts and 59 ampéres running at 55 revolutions per minute. 
Finally, there are five three-phase generators of 6800 volts 
and 59 ampéres running at 68 revolutions per minute 
with rotating fields. These eight generators supply 
current for power and lighting in the system served by 
the Rheinfelden Power Transmission Works Company. 
For the excitation of the alternators there are two rotary 
transformers, either of which can yield the total power 
needed. The switchboard of the three-phase generators 
is placed in the middle of the power-house. 

Besides the already-mentioned machines, there is a 
steam reserve in a separate building. This consists of 
two Brown-Boveri-Parsons turbo-generators of 1400 and 
2400-kilowatt capacity, and 6800 volts at 1500 revolutions 
per minute. The working steam at a pressure of 180 Ib. 
per square inch and a temperature of 518 deg. Fah. is 
supplied by four Guilleaume and four Babcock and 
Wilcox boilers. Each Guilleaume boiler has a heating 
surface of 2152 square feet and a superheater surface of 
893 square feet. The grate surface is 50 square feet with 
hand firing. The Babcock and Wilcox boilers have each 
a boiler heating surface of 3228 square feet and a super- 
heater surface of 710 square feet. They have chain grate 
stokers, 75 square feet area. Four underground cables 
lead from the power-house switchboard to the switchboard 
of the principal central station. 

This power-station has for some years past been unable 
to cope with the demands of the increasing number of 
consumers. To meet the case about 5000 horse-power 
are being taken at present from the water-power works 
at Beznau on the Aar, this power being added to the 
Rheinfelden output. Thus the market for the current 
from the new power-works at Wyhlen is being prepared. 
The supply of electric energy by the Rheinfelden Company 
now extends over 130 parishes, to which 75 million 
kilowatt-hours were furnished last year, while a further 
63 million kilowatt-hours went to the Elektro-Chemical 
Aluminium Industry Company and the Griesheim 
Elecktron Chemical Works. 

As an introduction to the visit to the works of Messrs. 
Brown, Boveri and Co., there was a short illustrated 
lecture by Mr. Eric Brown. 

The lecturer said that they had sometimes been con- 
fronted by the question whether in their turbine work it 
would be expedient to exchange the pure reaction for the 
impulse principle ; but neither from the points of view of 
efficiency, reliability, nor cost of manufacture had they been 
led to go further than substituting the high-pressure end fora 
single-impulse wheel. The horse-power of steam turbines 
which had been built or were on order aggregated 24 mil- 
2% million, and it was interesting to note that the average 
size of those now building was 2500 horse-power. There 
were one or two points of interest in the manner of working 
the oil valve gear. The valve gear was under pressure from 
the oil of the bearings, and had two outlets, one under 
control of the governor, and the other under control of 
the position of the oil piston of the double-beat steam 
inlet valve in such a manner that each of these openings 
had an opposite effect on the pressure of the oil, so that 
a tendency to hunt was atonce checked. If the governor 
opened too much then an exaggerated drop in pressure 
was curtailed by the oil piston opening the second outlet 
less. Their experience went to show that the deli- 
cate governing which was now required could not 
be obtained without a jigging motion which kept 
all governing parts in a tremor, and that was obtained 
by making a notch with the governing edge of the rotating 
governor collar. The oil valve gear no levers other 


than those of the governor itself, and all moving parts, 
with the exception of the steam valve, were flooded with 
oil. Should the oil supply to the bearings fail the gear 
automatically shuts down the turbine. The nozzles playin 
on the impulse wheels were divided intogroups controlle 





by automatic valves, which opened one after the other as 
the load increased, and allowed the repeated utilisation of 
the full drop of pressure at various loads. He would 
like to emphasise the influence of these automatic valves 
in repeated utilisation of the full drop of pressure. They 
were now building a 15,000 horse-power turbo-generator 
which could be overloaded up to 25,000 horse-power, and 
the thermal efficiency of the whole set was 70 per cent. 
For the Central Station of the Société d’Eléctricité at St. 
Denis, which already had installed ten 6000-kilowatt 
three-phase turbo-generators, the firm was building 
in the Paris works a new 10,000-kilowatt set. Some 
interest attached to the present design of surface con- 
densers and the arrangements made for cleaning the tubes 
when in service. The cooling water was in two separate 
compartments, each of which could be opened out inde- 
pendently of the other. 

The tendency in marine work in the case of the smaller 


turbine vessels was to arrange the machinery on two | 49 


independent shafts, so that each turbine worked inde- 
ndently of the others. Experience had shown that the 
est type of turbine for this purpose was the combination 
of the impulse and the Parsons’ principles, which was now 
being largely applied for marine propulsion. It had been 
shown that the form of turbine they were now building 
for land purposes was also most efficient for marine 
work ; that was a single-impulse wheel in conjunction 
with a pure Parsons’drum. An important departure from 
previous practice was a high-pressure ahead turbine and 
a high-pressure astern turbine in a single cylinder. That 
had been introduced in connection with four-shaft pro- 
pelling machinery, and was rendered possible by making 
the initial stages of both turbines of the multi-row impulse 
type. By that method the propelling machinery of four- 
shaft battleships could consist of four cylinders in place 
of six and eight, as in earlier practice, and this plan 
was being adopted in cruisers and battleships now 
being built. The low-pressure turbine was one of the 
ordinary Parsons’ type. Another development was 
a lower pressure turbine containing a stage of re- 
stricted area, through which the steam was passed 
at lower speeds. The object sought to be attained was a 
greater distribution of the pressure and power between 
the different shafts. As soon as the initial pressure, due 
to the quantity of steam to be passed, exceeded a certain 
limit, a by-pass was opened giving access to the main 
turbine. There had been a considerable development 
in the use of the turbine for marine auxiliary machinery, 
and a number of turbine-driven fans for induced draught, 
capable of delivering 40,000 cubic feet of air per minute 
at a water pressure of 3}m., and of other capacities, 
were now under construction at the Mannheim works of 
the company. In conclusion the lecturer referred to 
the Brown-Boveri blowers and compressors, which are of 
the multi-cellular type. The turbo-blowing plant at 
Messrs. Bolekow, Vaughan’s Middlesbrough works, which 
they had supplied, and which is now being added to, 
was stated to be the largest turbo-blowing plant in 
existence. 

The inspection of the Baden works followed the read- 
ing of the paper, and the organisation of the visit, and, 
tatoo’, the whole of the arrangements in Baden, had 
been well planned. We have on past occasions referred 
to these works, and propose to discuss them still further 
in our next issue. 


The business part of the meeting began on Tuesday 
last at Ziirich, but the meeting really commenced, as has 
been explained above, with the various excursions which 
had been arranged for Monday, these excursions starting 
from Basle and finishing at Ziirich.. A large number of 
members arrived in Basle on Saturday and Sunday to 
participate in the four excursions which had been arranged 
for the following day. 

There was a large attendance when President, Council, 
and members of the Institution were welcomed to 
Switzerland in the Aula of the finely-situated Swiss 
Polytechnikum. 

Mr. Edward Sulzer-Ziegler, vice-president of the 
Verein Schweizerischer Maschinen-Industrieller, said that 
they considered it a great honour that Switzerland had 
been chosen as the country for that Conference. The 
principal reason for the choice was because Switzerland 
was the biggest and finest playground in the world, and a 
second reason was no doubt the interest taken by Great 
Britain in the development of mechanical engineering 
in Switzerland. Sixty or seventy years ago the founders 
of the Swiss mechanical industry went to Great Britain 
as pupils, and later brought back with them young English 
engineers, among whom he would name Jackson and 
Charles Brown. Thus the Swiss industry was indebted 
to Great Britain, and it could be claimed, he believed, that 
the pupils had carried out good work, and they were nota 
little proud to see a part of their manufactures go to 
England. Until recent years Great Britain was the main 
source of raw materials for the Swiss engineer, and up to 
the present day the English technical papers such as THE 
ENGINEER and Engineering were the main sources of 
information for Swiss engineers. He hoped that the close 
relations between Great Britain and the Swiss mechanical 
industry would continue. Turning to a broader aspect 
of the relations between the two countries, as the oldest 
and during several centuries the only democratic people 
on the Continent, the Swiss nation saw a certain likeness 
between British and Swiss political institutions. Many 
similar views were held, and at the present time there 
were two subjects which were attracting public attention 
both in Great Britain and in Switzerland—wmilitary ser- 
vice and the referendum. He had before him the 
detailed programme of the Conference, and it was a true 
combination of the useful and the agreeable. He hoped 
that members would find that combination realised 
during their sojourn in Switzerland. 

Mr. Edward B. Ellington (President) having suitably 
acknowledged the compliment, the reading and discussion 
of the papers was then proceeded with. 

The first paper taken was that by Mr. E. Huber- 





Stockar, “Electric Traction in Switzerland,’ and this 
was followed by the joint paper of Messrs. T. Weber 
and §. Abt, “ Rack-Railway Locomotives of the Swiss 
Mountain Railways,” which was introduced to the meet- 
ing by Mr. Abt. Abstracts of these are as follows :— 


Mr. E. Huper-Stockar’s Paper. 


After some preparatory remarks the author proceeded to make 
ref toa ber of electric railways in Switzerland. The 
first to be mentioned was the Burgdorf-Thun line. This was elec- 
trically —— from the beginning, and it is operated by the 
Emmentalbahn Company, which has a steam line of its own, 43 
kiloms, long, between Solothurn and Langnau. Passenger trains 
of 90 tons weight are worked with motor cars having two four- 
wheeled bogies. Their total weight empty is 32 tons, and they can 
seat sixty-six persons. The electric equipment weighs 10 tons. It 
consists of four three-phase induction motors of a total of 240 
horse-power at one hour rating. The normal and maximum speed 
is 36 kiloms. per hour, and there is rheostatic control for the reduc- 
tion of speed. Current is collected by a two-part bow. The 
voltage of the motors is 750, and the periodicity of the current 
cycles. Electric locomotives of different t: are used for 
goods traffic. The details of these are given. e power station 
belongs to a large power transmission and distribution supply 








enterprise—the Bernische Kraftwerke, A.G.—which operates about 
60,000 horse-power, all produced hydraulically. Current is trans- 
mitted from Spiez and the fourteen transformer sub-stations of the 


Burgdorf-Thun line at 16,000 volts. The consumption of energy 
is 68 watt-hours per ton-kilometre. The expense for current at 
4 centimes per kilowatt-hour was, in 1904, 0-284 centimes per ton- 
kilometre and 18-35 centimes per train-kilometre. In the same 
year 290,807 train-kilometres were run. The maximum gradient 
Is 2-5 per cent. 

The Freiburg-Murten-Ins line, which was next dealt with, is 
interesting in that it was the first normal gauge railway in Switzer- 
land to undergo conversion for electric working. The work was 
completed as far as Murten in 1902, and the extensicn to Ins was 
carried out the next year. There are only four motor cars. Direct 
current at 800 volts, with a third rail, are employed, the latter 
being fed from two converter stations, which receive three-phase 
current at 8600 volts. The consumption of current is 34 watt- 
hours per ton-kilometre, exclusive of losses in converting machinery 
and batteries. 

The author then turned to the Simplon Tunnel. He explained 
that first of all five three-phase locomotives were lent by the Val- 
tellina line. These had since returned to Italy, and had- been 
superseded by two locomotives of the type F 3/5 and two of the 
type F 4/4 built by Brown, Boveri and Co. Thecurrent used hasa 
a tl of 3000 and a periodicity of 16 cycles. The contact line in 
the tunnel consists of two pairs of copper wires, each wire of 8 mm. 
in diameter. Two of the rea are each connected to a pair of con- 
ductors, the third phase being coupled to the running rails. Con- 
tact is made by articulated bows. Details of the working of these 
locomotives are given. The consumption of power averages 37 
watt-hours per ton-kilometre. 

The Seebach-Wettinger line was then referred to. This was 
purely an experimental line. Single-phase current at 15,000 volts 
was tried on it successfully. The power consumption was about 
32 watt-hours per ton-kilometre. e periodicity of the curren 
was 15, On the Seethalbabn, next referred to, single-phase 
current with a periodicity of 25 is employed, and the author 
remarks on this point that ‘‘ differences in the voltage of different 
power stations do not signify, as they can always be dealt with by 
means of transformers . . but radical differences of periodi- 
city cannot be overcome in an expensive way.” He therefore 
calls attention to the desirability of the standardisation of periodi- 
city for electric traction current so as to permit of interchange of 
working. 

A periodicity of 15 was adopted for the Martigny-Orsiéres line, 
which is next in order in the paper. In this railway the contact 
line voltage is 8000 ; re was adopted. The contact line 
is arranged overhead. he train consists of two motor cars, each 
equipped with four motors of 90 horse-power each. The ratios of 
the transformers on the car is 8000 to 500, the motor voltage being 


500. 

The Litschberg series of lines is next discussed. Single-phase 
traction, with a line voltage of 15,000 and a periodicity of 15, were 
adopted. —— of bps 1600, and 2000 yet on 
employed. Special t; of gearing to transmit the power of the 
pa Sat to the shale apn used, Those for the 2000 horse-power 
engines are of the N spiral types made by Citroén, of Paris. The 

itch circle diameters are 1453 mm. and 447 mm. In the 

hiatischebahn (Engadin), which operates 217 kiloms. of line, 
single-phase alternating current, with a periodicity of 15 and a 
voltage of 1000, was chosen for a new line from Bevers to Schuls, 
about 49 kiloms. long. 

The paper ends with a reference to the Schweizerische Studien 
Commission fiir Electrischen Bahnbetrieb, and with a series of 
tables giving iculars of the many electrically operated lines in 
Switzerland. It is profusely illustrated. 


MEssrs. WEBER AND ABT’S PAPER. 


The whole systems of racks which are used in Switzerland have 
been designed in the country itself. Riggenbach’s rack, used on 
the Vitznau-Rigi Railway—Fig. 1—was an improvement and a 
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Fig. 1i—RIGGENBACH’S RACK 


variation on Marsh’s rack, as the cheeks formerly made by angle 
irons were replaced by (_ irons, and instead of the cylindrical 
form of the tooth the taper form was adopted. This form of 
evolute teeth was maintained by all the following rack systems, as 
it produces a simple form of tooth and permits the gear locking at 
different depths. The form of Riggenbach rack is exceedingly 
efficient in resisting the cog-wheels mounting, and it gives great 
security against the engine going off the road. In order to pro- 
duce safe interlocking of the cog-wheels, the position of which is 
dependent upon the play of the springs, large diameters of wheels 
should be chosen with small pitch, 80 mm. to 100 mm. (3-15in. to 
3-94in.). The rack formed also like a ladder and designed by Mr. 
Klose, for the St. Gallen-Gais Railway, resembles the Riggenbach 
rack. The ends of the teeth are lodged in round holes in the 
cheek, and ‘their turning is prevented by a rib rolled on to the 
carrier. For the new line between Lauterbrunnen and Wengen, 
the L. v. Roll Berne works have made the same construction of 


rack. 

Roman Abt published his arrangement of rack in 1884—-Fig. 2— 
in Switzerland. It was first used on the Mount Generoso Railway 
in 1890. The rack consists of flat-toothed plates, of which two or 
three, according to the tractive power, are bolted together on 
chairs in such a way that the tooth of one plate in regard to the 
other is displaced of half or one-third of the pitch. This pitch 
amounts to 120 mm. (4.7in.). The Abt system of rack ensures a 
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one -—¥™ of gearing, and permits the trains to work at high | the lowest figure ever obtained in Switzerland in an all- Similarly, forged steel spare rudder-tiller to 
speed. It is specia y applicable to long railways on the mixed year service. He would like to ask if the figure Dt — 51 *&x5.1,_, ; 
—— = ————" as in ool. 7 (6) 


system. The Abt rack has been adopted the most, and now about 
520 kiloms. (823 miles) in the world are fitted with it. It is con- 
structed by’the Union Dortmiind and by Cammell Laird and Co., 
of Sheffield. 
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Fig. 2-ABT RACK 


_ The rack designed by Colonel Edward Locher—Fig. 3—was used 
in the year 1888 on the Pilatus Railway, which has a maximum 
gradient of 48 per cent. The arrangement consists of a plate 
having gear teeth on each side of it, into which two gear wheels 
drive, placed opposite to each other; the rack plates, being 
riveted to a Vautrin rail, which is so rolled that guide-discs can be 
provided on the gear wheel to ensure a correct guiding of the 
vehicle and prevent riding of the wheels. The pitch is 85-7 mm 
(3-37in.). The heavy gradient necessitates a road very solidly 
built in masonry, the whole being properly anchored down. 
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Fig. 3—THE LOCHER RACK 


Strub’s rack, shown on Fig. 4, is a broad-footed toothed rail 
having a wedge-formed top, similar to the rail which is used on 
rope railways, provided with clamp brake gear. This head of the 
rack furnishes a good guide for the safety grips; the latter, how- 
ever, have not proved to be satisfactory when worked as brakes. 
Strub’s rack gear was first put into use in 1898 at the Jungfrau 
Railway. The pitch is generally 100 mm. (3-94in ). The Berne 
foundry of L. v. Roll has taken over its construction. 

The paper then goes on to describe the various locomotives used 



































Fig. 4—THE STRUSB RACK 


on these rack railways, including those on the Rigi, Pilatus, Glion- 
Rochers de Naye, Generoso, Brienz-Rothorn, Schynige Plalte, 
Weugernalp Briinig, Visp-Zermatt, St. Gallen-Gais-Appenzel, 
Martigny-Chatelard, and the electric locomotives on the Gorner- 
grat, Jungfrau, Aigle-Leysin, Bex-Gryon-Villars, Bruonen-Mor- 
schach, Weugernalp, Stansstad-Engelberg, Martigny-Chatelard, 
Montreux-Glion, Monthey-Champery lines, &c. Our space will not 
permit of our dealing with these. We may say, however, that 
Switzerland has a total of 120 steam locomotives, as well as 45 
electric locomotives and motor coaches, arranged for working with 
rack gear. The total length of the rack railways is 140 kiloms, 
(87 miles). 

Dr. Edward Hopkinson, in opening the discussion, said 
that some account of the history of the subject had been 
wisely incorporated in the papers, and his own opinion 
was that it would pay engineers to give more study to the 
history of any problem upon which they might be engaged. 
The paper on “Electric Railways in Switzerland” went 
back to the early eighties, but he would remind members 
that at an even earlier date there was an electric railway 
in Ireland worked by water power. The line connected 
Newry with the manufacturing district of Bessbrook, three 
miles distant. He was both the engineer and the con- 
structor of the line, and many of the features of such 
systems still existed in a somewhat modified form. The 
transformer did not, of course, exist then. The line is 
worked by a turbine of 60 horse power, driving two 
dynamos of 25 horse-power, which in those days was a 
fairly large size. Those two generators cost about £250 
each. No doubt the great development in electric 
railways was due in part at least to the reduction 
in the cost of generators and motors. The motors 
employed on the heavy Bessbrook line were of 
15 horse-power, and the gradient was 1 in 50. The 
usual train load was made up of six wagons, and the 
motors were geared up in much the same manner as at 
the present day. The power was transmitted from the 
motor to the axle by a chain drive, while the current was 
taken from the overhead conductors then as now by a bow 
collector. The voltage of the original line was limited by 
the Board of Trade regulations to 60 volts. 

Mr. N. H. Patchell said it was somewhat curious 
that tunnel electrification had been chiefly carried 
out not in tunnels through mountains, but in city 
services such as those of London and New York. He 
noted in Mr. Huber Stockar’s paper that he gave the 
power consumption per ton-kilometre measured at the 
high voltage end of the generating converter station as a 
little over 32 watt hours. It was stated that this was 





was for non-stop runs, as that made a vast difference. 
A record from Toronto was 25.9 watt-hours per ton- 
mile for a non-stop run, but with four stops the 
consumption was 56.8 watt hours per ton-mile. It was 
quite true to say that the subject of railway electrification 
was largely bound up with power-station economies. He 
hoped that the work being done in Switzerland would 
result in definite information as to the costs of huge 
water-power schemes. The figures at present available were 
not in a form which gave the cost per kilowatt installed. 
There were misconceptions as to water-power plant costs. 
He believed that in Milan the steam-driven station had 
cost less than the water-power station. There was an 
idea in England that the hydraulic plant must be the 
cheapest, and insuflicient importance was attached to the 
cost of the huge dams necessary, and the other auxiliary 
plant necessary for water-power schemes. 

Mr. Huber Stockar, in replying on the discussion, 
stated that the 32-watt hours quoted in the paper as the 
power consumption per ton-kilometre was an average for 
the complete operation of all trains. 

Mr. Weber and Mr. Abt also briefly replied. 

The President, in concluding the discussion, referred to 
the difficulty of obtaining reliable statistics, and the 
danger of making deductions without having a full know- 
ledge of the facts. He moved a vote of thanks to 
the authors of the papers. The vote was carried by 
acclamation. 








THE DIAMETER AND LENGTH OF BOSSES. 
- By R. A. LEWIS. 

In your journal of June 18th, 1909, on page 637, under 
the above heading and my name, an article was published 
giving a new formula and several applications thereof. 
While now confirming the reasoning and the resulting 
formule, it may be worth while to emphasise the remark 
that the whole communication is derived, solely and 
empirically, from an original comparison of numerous 
fairly recent constructions in steel castings or forgings. 

Since June, 1909, I have had the pleasure to be informed 
of several cases where the engineer’s calculation 
corroborated the trustworthiness of these formule. 

The group of tables on page 97 presents some convenient 
calculated applications of these formule. It is essential 
to bear in mind the preliminary requirement mentioned, 
that the value for 5 is supposed to be exactly the diameter 
of shaft necessary to transmit the whole motive power to 
the boss which is fixed upon it. 

To make due provision against the injurious effects of 
any possible imperfection in the machining, fitting, 
pressing, or contracting of a crank web upon its shaft, 
and also against occasional impact, jarring, and heating, 
which may sooner or later bring about that the crank 
web relaxes its tight grip upon the shaft, it has in general 
practice been found advisable to modify / = the length of 
the boss, and increase it relatively to the diameter in 
those cases where 6 is small. Therefore / = .66 + .6in., 
as given in table, column 2. 

As the key-bed tends unduly to weaken shafts of small 
diameter, for all shafts less than 5 = Shin. the end con- 
tained within the crank web has been increased Hin. in 
diameter, thus making formula (1) applicable instead 
of (2). 

To repeat the symbols, 

D = outside diameter of boss, 
d = diameter of hole in boss, 
56 = standard diameter of shaft, 
= length of boss. 
Did‘ _ sx 46 


Db l 





and if d = 4, 
D'— 6s 6x 4.2 (2) 


dD T 
Small shafts, where 6 is less than 84in., require the 
coefficients to be modified : 


46 into 4.6 + em 
D 
42 into 42 4+ & —* 


<s ike 
(4) 


Inserting the respective values from col. 2 and col. 3 
into (1) and (2) and using (3) where required, the resulting 
calculated values for D are given in col. 4. 

To facilitate the obtaining D for any intermediate 4, 
the rough approximation given in col. 5 will be helpful :— 

for 6 2in. to 8in. D is 2 6 — .10in. 
for 6 Yin. to 17in. D is 1.95 6 — .46in. 

By showing how far col. 5 differs from col. 4, the 
necessary correction for intermediate diameters may be 
estimated, without taking the trouble to calculate with 
fourth powers. 

Please note that throughout the cols. 6 to 16 inclusive, 
lis taken == 6, and that, for 5 less than 8}in., there is no 
addition to the diameter. 

Built-up marine crank shafts generally have a bearance 
at either side of the crank, but in the case of an overhung 
crank, where the bearance supports the shaft at only one 
side of the crank arm, both the shaft and the crank arm 
will be more severely strained than in the built-up crank. 
For this reason the coefficients in (1) and (2) have to be 
increased correspondingly. 

Rudder-tillers and quadrant-tillers probably represent 
cases where the stresses are applied with greater sudden- 
ness and violence than in any other class of overhung 
cranks. It is found for forged steel working rudder- 
tillers that 

D!— &_ st X «54 

ae: sees 

The resulting values for D are given in col. 6, which all 
conform to D = 6 x 1.8125. 


(5) 

















D 

conform to D = 5 x 1.7822, 

The boss of a steel casting quadrant-tiller to 

D‘— os & x 5.8 
_ aioe 

poay ye we for D grouped together in col. 8, where |) 
= 8) Cte: 

Several built-up crank axles for locomotives of recent 
construction agree in having a coefficient not less than 


(7) 


i 
4.8; and where 3 is unusually small, the corresponding 


allowance for contraction is such as to ensure a grip of 
more than ordinary intensity. 
The bosses in all preceding cases are represented by 
cross section, Fig. 1. j 
Where, however, the boss is to be made to the cros 
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section of Fig. 2 or of Fig. 3, the following is the formula 

to which D is to be calculated :— 

1 

i (D« x t+ D0 — t)) — ae x BB 

= “5 = ; . 

on account of the insertion of the appropriate modulus. 
Adopting as ordinary workable proportions in Fig. 2 


p : 
D, = 3 O: as in col. 9, 


(20) 


and for 
tne + .25in., as in col. 10, 
and inserting these values in (20), the resulting sizes for 
D are given in col. 11; instead of these a fairly close 
approximation may be got from col. 12, which is based 
upon 
D= ~6 — -46in. 

If instead of the single strengthening ring in Fig. 2 two 

similar rings are substituted, as in Fig. 3, and if D; = 1.54, 


“ = (5 ao din.) x 2, as 


in col. 14, the resulting sizes for D. are given in col. 15; 
and a fairly close approximation may be got from col. 16, 
which is based upon D = 2.296 — .90in. 

The preceding several types of bosses convey the whole 
motive power from the shaft through levers or arms, 
which may be one, two, or more in number. For the sake 
of a standard comparison, the strength of such arms has 
been calculated at the uniform distance of y = 26, from 
the centre of the shaft. Taking again :— 

64 as the starting point, and/ = 6, 
and « = number of arms or spokes, 
y = leverage of the cross section under con- 
sideration, orits distance from the centre 
of the shaft. 


Modulus of cross section = 


as in col. 13, and t 


atx coefficient 
ry 


The following values of the coefficients for 
forged steel rudder-tillers 33 (9) 
cast steel quadrant-tillers .217 . (10) 
when inserted into formula (8) furnish a ready means to 
arrive at dimensions which agree with a fair proportion 
of steel arms of actual present practice. 

Workable dimensions are given in cols. 17 to 31, 
which, together with the appropriate modulus, satisfy 
the formule (8), (9), (10). ane 

* Forged steel rudder-tiller-arms to cross-section— 
Fig. 4:— 

For one arm, 

Col. 17, H = 1.407 6 


* The arms tecoefficient .33 (9) and to cols. 17 to 22 are all abnormally 
strong, but they include provision for holes to be drilled through, so. that 
a plate, &c., may be bolted against the arm. If arms to cross-section 
Fig. 4--are to be stressed to coefficient .217 (10), it means that the values 
in cols. 17 to 22 must be divided by 1.15. 


(8) 


Col. 18, B = .5 6 
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For two arms, 


Col. 19, H = 1.116 Col. 20, B = .44 
For three arms, 

Col. 21, H = .9875 6 Col. 22, B = .8754 
Steel casting, arm to a cross section, similar to Fig. 5 or 
Fig. 6:— 

For one arm, 

Col. 23, H = 1.09 6 Col. 24, B = ‘ 5 

Col. 25, h = H— 4 Col. 26, b = .5 8 —.25in. 
Steel casting, arms to a cross section, similar to lig. 7 or 
Fig. 8 :— 

For two arms, 
Col. 27, H = 6 + lin. Col. 28, B = .66 


Col. 29, b = h = .29(5—1) 

For three arms, 

Col. 1, H = 38 Col. 30, B = .56 + .5in. 

Col. 31, 6 = h= .215 6 
The sizes given in cols. 27 to 31 agree with Lloyd's 
Register tables for the standard sizes of arms of rudder- 
tillers, which have to resist very severe impact. For 
arms for other purposes, where the intensity of stress is 
less, and does not fluctuate much, it may be preferable to 
adopt a lower coefficient and less metal thickness, and 
thus reduce the weight considerably. 

If arms have to be arranged for cross sections at other 
than y = 2 6, while some parts of the cross section may 
remain unchanged, the taper of other important dimen- 
sions may be affected by special considerations; it will 
therefore be necessary, after adopting some leading sizes, 
to calculate and adjust the remaining dimensions, in each 
case retaining the respective coefficient. But the co- 
efficients and the values given in col. 9 and up to 31 are 
merely suggestions which agree with the best present 
practice, yet do not preclude the substitution of other 
values. 

The mere theoretical derivation of the original purely 
empirical formula 2 does not seem to be of much import, 
since 6‘ in the modulus for round hollow sections is the 
acknowledged starting point for ascertaining the torsional 
strength of a round hollow shaft, which type includes an 
ordinary boss. 

All the items compared together in this article are 
primarily stressed in torsion, to which a transverse stress, 
&e., is superadded in some cases. 

The exact inter-relations of these various kinds of 
stresses is a problem which will remain shrouded in 
obscurity. 

All the preceding formule, and the appertaining 
columns Nos. 1 to 31 inclusive, are based upon inches. 
Since similar calculations will also be required in the 
metric system, each of the columns Nos. 41 to 71 refer to 
the corresponding column marked with a number 40 less, 
and to the explanation belonging thereto. 

All the dimensions in these columns are in centi- 
metres. 

Col. 41, 6 = standard diameter; Col. 42,/ = .66+4 1.5 

Col. 43 gives d and 6 Col. 44, D calculated 

Col. 45 gives rough approximation to col. 44, taking for 

6 from 6 to 20, D = 1.956 + .45, and for 
6 from 22 to 44, D = 1.955 — 1.15 
Col. 46, D = 1.8125 6 Col. 47, D = 1.7826 


Col. 48, D = 1.86 Col. 49, D, = 10 3 


Col. 50, = ; + 5 Col. 51, D calculated 


Col. 


_— 


52 gives rough approximation to col. 51 by taking 
D = 2.35 6 — 1.25 


Col. 53, D, = 1.58 Col. 54, t = . +1 


Col. 55, D calculated 
Col. 56 gives rough approximation to col. 55 by taking 
D = 2.295 — 9 
Col. 57, H = 1.407 6 
Col. 59, H = 1.116 
Col. 61, H = .9875 6 


Col. 63, H = 1.09 6 


— 


Col. 58, B = 55 
Col. 60, B = 44 
Col. 62, B = .t 

Col. 64,B = 23 





Col. 65,4 = H — Col. 66, 


b 
Col. 67, H = 6 + 2.5 Col. 68, B = .64 
Col. 69,6 = h=.3(6—38) Col. 70, B 
Col. 71,6 = h=.2156 
Norr.—As this communication is only a further 
development of that published on June 18th, 1909, it will 
be sufficient to refer to the closing paragraphs there for 
some remarks generally applicable to this subject. 











TuE first sod of the new light railway from Thaxted to 
Elsenham, Essex, was cut by Sir Walter Gilbey, Bart., on Tuesday, 
July 25th. The railway was projected fifteen years ago, but was 
abandoned until five years ago, when the Great Eastern Company 
promised to provide half the cost of working under certain condi- 
tions. The line, which will be 54 miles long, will be worked by the 
Great Eastern Company, and will have a junction with the Great 
Eastern Company’s Cambridge main line at Elsenham. 


In a paper read at the Congress of the Tramways and 
Light Railways Association at Edinburgh, Mr. G. H. J. 
Hooghwinkel strongly advocated the use of the light single- 
decked cars instead of the existing heavy double-deckers, which he 
characterised as ‘‘ two-storied monstrosities expressly designed to 
pound and damage our expensive tracks.” He considered single- 
deck cars, in combination where necessary with trailers, would be 
quite capable of meeting all traffic conditions, especially if, as 
abroad, passengers are allowed to stand on the platforms ; and he 
emphasised the saving in the cost of line construction owing to 
the much lighter track required. A large number of small cars 
also gave a better load curve at the generating station. Mr. 
Hooghwinkel also recommended the bow contact instead of the 
trolley wheel, one of its advantages being that it permitted much 
simpler overhead construction. Mr. C. W. Mallins also spoke in 
favour of the single-deck car, and among other topics mentioned 
the high cost of parliamentary powers, and the hardship suffered 
by promoters of tramway schemes in being made to bear the cost 
of road widening. 
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GERMAN SHIPYARDS. 
No. X.* 
THE HOWALDTSWERKE ACTIENGESELLSCHAFT AT 
KIEL-DIETRICHSDORF. 

THE initiation of the concern now known as the 
“ Howaldtswerke A.-G.” must be sought for at the 
beginning of last century, when the grandfather of the 
lately deceased manager of the works founded a yard for 
the construction of wooden ships. This, however, by 
reason of the commercial crisis caused by the wars with 
Napoleon and the complete ruin of shipowning in 
Germany, never made much progress. ‘The founder's 
son, A. F. Howaldt, later on turned his attention to 
another branch of industry that was then gradually 
making progress in Germany, and in 1835 started an 
engine works, which, especially after the accession to the 
firm of the merchant Schweffel in 1838, soon began to 
prosper. The firm of Schweffel and Howaldt, as it was 
then called, began to build iron vessels on a small scale, 
and in 1865 this branch was further developed by Georg, 
one of the three sons of A. F. Howaldt, who established 
a shipyard on the banks of Kiel Harbour. In 1867, 
however, this yard passed into the possession of the 
North German Confederation, and ultimately formed the 
beginning of the present Imperial Dockyard. Georg 
Howaldt then became manager of the Norddeutscher 
Schiffbau Actiengesellschaft at Gaarden—the present 
“Germania” shipyard. On October 1st, 1876, however, 
he founded a new yard on the north bank of the 
Swentine, where this river enters Kiel Harbour. This 
establishment, which at first bore the name of “Georg 
Howaldt Kieler Schiffswerft,” was the direct commence- 
iment of the present Howaldtswerke. The engines and 
boilers for the ships built there were supplied from the 





















Y, 
Yj 
\ 


YOY 


COU 


Y 


SRR AWSS SASRRC TRACER SRC eeRee: ~ 
SSS BG... , acc GGG un 


“THe Encineer” 





structures now under construction lie between piers 
extending far into the Kiel Fiord, by which the intermediate 
stretches of bank are well protected, while a considerable 
length of useful quay accommodation is obtained. Of 
the 2257 yards of frontage now owned by the shipyard, 
1110 yards take the form of deep-water quays. To this 
400 yards more will be added as soon as the new arrange- 
ments of the yard are completed. The fitting-out basin 
beside the north pier, round which the new workshops 
are to be erected, will then be about the central point of 
the completed works, though it lies to one side in the 
present plan. Of the 182 acres of ground belonging to 
the concern, only 41 acres are at present used. The ship- 
building workshops cover an area of about 21,000 square 
yards. Of this the old shops, covering about 9000 square 
yards, lie beside the building berths which face the 
Swentine, and are devoted only to the needs of these, 
while the new shops are intended only for the berths 
on the harbour side, and are accordingly situated near 
them. The difference between these two installations is, 
of course, very great; for, in contrast to the dark shops 
and wooden-roofed sheds put up in the seventies, the new 
buildings are modern, well lighted, and airy iron-framed 
structures. The older shipyard workshops are, no less 
than the new shops, amply provided with machine tools, 
so that they are well up to their work, the material to be 
dealt with by them being for relatively small vessels. 
The main shed of the new workshops has two longitudinal 
and two transverse bays, within which, sub-divided only 
by light iron pillars, is an open space of 394ft. by 154ft. 
Distributed over the shops are connections for compressed 
air, hydraulic pressure and electrical energy, so that use 
may everywhere be made of hydraulic and pneumatic 
tools, compressed air and electrical drilling machines, 
compressed air hoisting machinery, Kc. 







Swain Sc. 


1. Offices and engine shops 9. Sawmill 17. Ambulance station 24. Gate-house 31. Timber store 
2. Boiler shop 10. Joiners’ shop 18. Harbour yard office 25, 150-ton crane 32. Sand pit 
3. Laboratory 11. Platers’ sheds 19. Rivet store 26. 75-ton masting crane 33. Drop hammer 
4. Iron and steel foundry 12. Quay sheds 20. Erecting shop 27. Building slips 34. Weigh bridge 
5. Forge 13. Yard office 21. Erecting office 28. Dock 35. Latrines 
6. Pattern shop 14. Coffee-room 22. General store 29. Iron store 36. Moulding shed 
7. Platers’ sheds 1 . Boiler testing house 23. Time-office 30. Coal store 37. Labour-oftice 
Ss. Painters’ shop 16. Motor building shop 

Fig. 1—PLAN OF THE HOWALDTSWERKE AT KIEL-DIETRICHSDORF 


works of Messrs. Schwetfel and Howaldt, which in 1878 l 


passed into the possession of the three sons of A. F. 
Howaldt, under the title of the Gebriider Howaldt. It 
soon, however, became desirable to have the engines and 
boilers built in the immediate vicinity of the shipyard, 
and in the years 1882 to 1884 the “ Gebriider Howaldt” 


Between the old and the new parts of the yard there 
are several heavy hydraulic machine tools for the use of 
both. These tools include a heavy shearing machine for 
angles and other sections, a universal punching, flanging, 
and joggling machine for a working pressure of 250 tons, 


|a heavy manhole punch for a pressure of 200 tons, and 


Engine Works were removed from Kiel to Dietrichsdorf. | a flanging machine capable of dealing with plates up to 


Here the union of the “Gebriider Howaldt” Engine | 33ft. in length by 13in. in thickness. 


Works with the “ Georg Howaldt” Shipyard was in the 
first instance only one of sites, the managements remain- 
ing in different hands and the firms preserving their 
identities. In 1889, however, the two establishments 
were thrown into one, and became a joint stock company 
with the title of the Howaldtswerke Actien Gesellschaft. 

The area of the shipyard at its foundation in 1876 was 
about five acres. This small yard, which forms part of 
the present establishment, was won from the steep sand- 
hill behind it, the sand and gravel removed being in part 
supplied to vessels as ballast and in part used as filling 
material for quay walls. An undertaking founded on so 
small a scale as this could not long be kept confined 
within its narrow bounds, and land was gradually bought 
up, according to a definite plan, to the north and north- 
west of the site, so that the territory belonging to the 
Howaldtswerke now extends to over 182 acres. One 
sandhill after another has been removed, and the work 
done in this way in the course of the years represents an 
immense piece of excavation. Parts of the ground con- 
sisted of deep bogs, which had to be dredged out and 
filled with sand and gravel. The ground thus prepared 
was only very gradually utilised for its intended purpose, 
and it was not until 1897 that the construction of the 
large quay and building slips, which form such prominent 
features of the present Howaldtswerke, were taken in 
hand, and extensive additions are now in progress. 

As shown in the plan—Fig. 1—the building berth 





* No. 1X. appeared September 16th, 1910. 





The moulding loft, 
the frame-bending plant, and the plate furnaces serve 
both the old and the new parts. The frame furnace is 
fired half with gas, is partially sunk into the ground, and 
is provided at each mo with a large electric and a smaller 
steam bevelling machine. The plate furnace is of the 
regenerative gas-heated type. 

In the shipyard smithy special attention may be 
directed to the stem and sternpost shop, which is pro- 
vided with large centrally arranged fires, heavy travelling 
cranes, and steam hammers, and is capable of dealing 
with forgings of large dimensions ranging up to 15 tons in 
weight. The building berth sites, old and new, are each 
provided with an angle iron smithy. The wood-working 
shops are highly efficient, since the policy of the 
Howaldtswerke is usually to buy rough trunks and work 


them up through all the processes, even into the finest | c 


saloon furniture. Two log-hoists are provided for drawing 
the trunks out of the water, in which they are for the 
most part stored, up to the saw mill, where they are cut 
into planks and boards by an 18-bladed vertical saw. In 
the saw mill there are further three band saws, a circular 
saw, a deck-plank planing machine, and three ordinary 
planing machines, as well as various other wood-working 
appliances. A large steam-heated drying stove and 
extensive store sheds serve for the drying and airing of 
the planks and boards turned out by the saw mill. 

The joiners’ shop also is equipped with a wide variety 
of special machines in the shape of band and circular 
saws, planing and stripping, grooving and mortising, 
boring and shaping machines, Schon, &e., on the most 





liberal scale. In both of these shops the saw dust and 
chips are drawn off by a suction apparatus from each 
machine, and by means of a system of piping, led right 
to the boiler furnaces in the power-house. The wood- 
working shops cover an area of about 3720 square yards, to 
which must further be added the ground occupied by the 
boat-building sheds, and a large open space for trimming 
wooden masts and spars. 

A signal proof of the capabilities of the Howaldts- 
werke in the domain of wood-working was afforded in 
1901-1902 by the building of the Gauss for the German 
South Pole expedition. Since the construction of a 
wooden vessel of this kind is in our day a rarity, a few 
details of this craft may here be given. Her length was 
175ft. 6in., her breadth 39ft. 3}in., and her depth 17ft. Shin. 
The closely set frames, with 10}in. moulding, consisted 
entirely of timber cut from carefully chosen trunks which 
had grown in the shapes required. The triple skin 
planking had a thickness at the water-line of 4in. + 4in. + 
6in. = 14in., so that, excluding the 4in. inner planking, 
the total thickness of the timber forming the vessel’s 
walls was 28in. Very large trees had to be felled to 
supply timber for the keel, stem, and sternpost, the latter 
having also to take the screw-shaft exit. All in all 
80,000 cubic feet of pitch pine, 16,600 cubic feet of oak, 
1150 cubic feet of fir, 5150 cubic feet of greenheart, and 
1250 cubic feet of teak were used for this vessel. 

As already observed, the old building berths of the 
Howaldtswerke lie on the Swentine. At this point there 
were, before the completion of the new building berths on 
the harbour side, five berths for the construction of 
vessels of 197ft. to 312ft. in length; but two of these 
subsequently had to give way to the new shipyard 
joiners’ shop, so that only three of them now remain. 
These berths were constructed on hard sand without any 
piling or special preparation of the foundation the neces- 
sary slope being obtained in the removal oi the sand- 
hills. The berths are worked, without any special crane 
installation, by the aid of the old-fashioned wooden 
derrick-cranes and electrical winches on the ground. 
Since, owing chiefly to the limited width of the river, 
large vessels cannot be placed on these beiths, the new 
arrangement of the yard—see plan—provides for a 
number of new slips on the Kiel Harbour side, where the 
natural conditions of launching are of an excellent 
description. Braking appliances at the Jaunch are 
entirely superfluous. 

While the old building berths were won iy the removal 
of sandhills, the ground for the new slips consists of 
pebbles and sand, which, after the dredging out of the bog 
to a depth of 33ft., were dumped into the excavation and 
trimmed down to the slope required. The ground lying 
between the completed new berths and the north pier is 
likewise prepared in this way, and is capable cf accommo- 
dating three additional berths of as much as 820ft. in 
length, so that in case of need a correspondingly large 
vessel might be undertaken without further special pre- 
parations. Up till 1909 work was carried on at these 
four new berths with wooden derrick cranes similar to 
those above alluded to, twenty-one of these in all being in 
use at the old and new launching places. When, how- 
ever, the Howaldtswerke obtained the order from the 
German Admiralty for a battleship of the ‘“ Improved 
Nassau” type, the company, in order to shorten the build- 
ing time and keep within the contract period for a vessel 
of such large dimensions, found itself in 1909 obliged to 
equip one of the building berths with more efficient trans- 
port appliances. For this it chose the system of travel- 
ling cranes carried under longitudinal roof girders, which 
is in most extensive use in Germany. The installation 
was made by the Duisburger Maschinenbau Actien- 
gesellschaft vorm. Bechem und Keetman. The gantry— 
Figs. 2 and 83—is made of light iron lattice work of a kind 
similar to that described in connection with the ship- 
yard of Messrs. Joh. C. Tecklenborg—see THE ENGINEER 
of November 19th, 1909. The bearers for the two 
side paths of the travelling cranes are each sup- 
ported by five light lattice-work columns spaced at 
distances of about 123ft. apart. At the ends of the 
slip these bearers are overhung to the extent of about 
41ft., so that the extreme length of each crane path is 
574ft. The clear width of the installation is 114ft. 10in., 
and the height of the crane path above the level of the 
water is 105ft. Whereas, in the installation of Messrs. 
Tecklenborg two independent standard cranes of different 
lengths run side by side for work on the slip, in this case two 
standard travelling cranes of equal lengths are arranged at 
the sides, while the keel line is served by a separate hoisting 
appliance running along the middle of the slip, in the 
same manner as in the new building berth installations of 
Messrs. Blohm and Voss, and of the branch establishment 
of the Stettin Vulcan in Hamburg. An arrangement of 
this kind undoubtedly has some special advantages. On 
the one hand an easily manipulated auxiliary appliance 
is always at hand for work along the line of the keel 
without it being necessary to interrupt work in progress 
along the sides. Again, a greater lifting power can be 
brought into action for an extra heavy lift by causing the 
side cranes to work together with the central trolley. A 
coupling arrangement, which can be brought into play 
when necessary, provides for the even distribution of the 
total load over the different hoisting appliances. The 
arrying capacities of the travelling cranes and of the 
central trolley are each five tons, so that the three 
together can raise loads of 15 tons. 

Besides those already mentioned, there is in the corner 
between the Swentine and the fiord a building berth of 
exceptional breadth devoted to the construction of floating 
docks. 

It is a characteristic of most of the German shipyards 
that they lay themselves out for the construction of every 
kind of craft from a battleship to a barge, and the 
Howaldtswerke forms no exception to this rule. This 
applies also to the engine works, which are no less many- 
sided. The*engine works are comprised in a building 
having four longitudinal bays, with a ground area of 
5405 square yards. It was erected in 1883 and consider- 
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Fig. 4—150-TON HAMMER-HEADED CRANE: 


ably enlarged in 1898. The westernmost side bay, No. 1, 
contains the engine fitting shop, while bay No. 2 serves 
as the erecting shop. Bay No. 8 serves as a turning 
shop, in which about 120 machine tools are installed. 
Bay No. 4 is the erecting shop for small marine engines, 
auxiliary machinery, pumps, &c. 

The boiler smithy covers an area of 3098 square yards, 
and consists of three shops, the first of which is used for 
the lighter parts of the work. The second is used for the 
welding of the boiler tubes, the flanging of the ends, kc. 
In the third bay the heavy boilers are built up; a 
travelling crane of 50 tons carrying capacity commands 
the whole shop, which contains a heavy boiler-riveting 
machine, and a bending machine for heavy boiler shell 
plates, both hydraulically worked. Throughout the engine- 
shops a complete system of compressed air, hydraulic, and 
electric mains is installed, so that the usual service of 

rtable tools is available. Adjoining the boiler smithy 
ies the plate smithy, in which the smoke-boxes, funnels, 
engine skylights, &c., are made. 

The engine works smithy is exceedingly well equipped. 
It covers an area of 2733 square yards, and contains the 
engine and tool smithy, the hammer shop, and the 
hydraulic smithy. It is served by two cranes of 4 and 
74 tons carrying capacity respectively, and by two welding 
furnaces fitted with steam blast. The waste gases are 
used for steam raising purposes, and are drawn off by 
means of a large exhauster, through an underground net- 
work of piping. A part of the building is equipped with 
a 12-ton and a 6-ton travelling crane for the use of a 
hydraulic forging press of 800 tons effective piston power. 

The pattern shop has a ground area of 517 square yards, 
and is, for reasons of fire-protection, built entirely with- 
out side windows, obtaining its light only from skylights. 
The steel and iron foundries are together accommodated 
in one building, with a ground area of 6100 square yards. 
For the use of the middle bay there are two electric 
travelling cranes, each of 20 tons carrying capacity. 
Here the heavy steel and iron castings are produced, 
while two large side bays serve as casting shops for the 
small steel castings, for loam moulding, core making, the 
preparation of moulding sand, and dressing the steel 
castings. The manufacture of cast steel takes place in a 
7-ton Siemens-Martin furnace, from which two charges 
per day are tapped off. The charge of the furnace con- 
sists of steel scrap and other waste material from the 
foundry itself. The gas produced in a steam-jet blast 





generator is led underground to the furnace. The heads, | 
&e., are removed from the castings either by cold saws, | 
or, in the case of very large or intricate castings, by 

melting off by means of the electric arc. The electric | 
installation at the same time serves the purposes of | 
electric welding. Cast iron is produced in two cupola | 
furnaces with a capacity of 40 tons. 

The metal foundry, in which bronze, brass, white | 
metal, &c., are produced, is provided with a full range of | 
crucible and melting furnaces, and can turn out articles | 
ranging up to 4 tons in weight. A speciality of the 
works is the production of the so-called Riibel bronze for 
propellers, having a strength of from 64,000 to 78,200 Ib. | 
per square inch, with 25 to 40 per cent. elongation. 

For fitting-out purposes special workshops are to be | 
found both in the old and in the new yard, and these are 
provided with all necessary auxiliary machinery. At the | 
fitting out quay on the Swentine there is a masting crane 
with a lifting capacity of 75 tons; while in the new yard | 
a 150-ton hammer-headed crane erected in 1901 by the | 
Benrather Maschinenfabrik, is installed on the northern | 
pier. This is placed in such a position that it can be used | 
simultaneously for two large vessels lying one on each | 
side of the pier, its great height of about 164ft. above the 
level of the water enabling it to work clear of all deck 
erections, funnels, and masts. A general view of this 
crane is given in Fig. 4, and a view of the slewing gear 
fitted at the base of the crane column in Fig. 5. All the 
various operations are carried out from the starting plat- 
form, which is arranged just under the jib, and is con- 
nected with the quay below by a loud-speaking telephone, 
so that every order can be clearly conveyed. A telegraph 
apparatus in the operator’s cabin shows the position of 
the trolley at each instant and the corresponding 
admissible load. The test load applied to the crane was 
200 tons. 

All the workshops are connected with each other by 
lines of rails, which a year ago were connected with the 
State Railway. For the main supply of material, however, 
the water route is still chiefly relied upon. Up to a year 
ago all the raw material which came in by railway had to 
be transferred from the Kiel goods station into barges, by 
which it was then brought to the shipyard quays. 

As long since as the year 1884 a floating dock of 
1800 tons carrying capacity was built and used at the 
yard. In 1892 this was increased by an additional section 
of 1200 tons capacity, so that vessels of weights ranging 





| contains a library, a reading-room, and ba 





Fig. 5S-SLEWING GEAR OF THE 150-TON CRANE 


up to 3000 tons can now be docked by it. In view of the 
steady increase in the dimensions of vessels, it was 
decided in 1902 to build an additional floating dock of 
11,000 tons. Of this, however, only the first section, with 
a capacity of 4500 tons, has as yet been completed. Since 
this dock is able to work alongside the two others, vessels 
up to 7500 tons in weight can now be dealt with. 

In the year 1884 dwelling-houses were built for the 
officials and a workmen’s colony was founded, which now 
comprises 110 houses with gardens. In 1902 a workmen’s 
dining-house was built, in the upper stories of which 
there is accommodation for 175 unmarried men. In 
addition to a dining hall for 500 people, the building 
th-rooms. In 
1898 a workmen’s building society was founded with the 


| assistance of a permanent yearly contribution from the 


Howaldtswerke, and this institution has already built 150 


| family dwelling-houses. 


Since the foundation of the works in 1876 the building 
record has been about 510 vessels of the most varied types. 
In addition to a large number of merchent steamers, 
these include torpedo-boats, small cruisers, and the training 
ship Okean for the Imperial navy. Amongst other 
vessels, the Howaldtswerke had constructed a large 
battleship of the “Improved Nassau” type for the 
Imperial German navy. 








THE growing extent to which the oxy-hydrogen or oxy- 
acetylene process of cutting iron and steel is being used renders a 
recent paper read by Mr. Alex. E. Tucker before the Birmingham 
Section of the Society of Chemical Industry of considerable 
interest. Mr. Tucker’s paper deals with the influence of impurities 
in the oxygen employed in this process. The actual cutting blast 
should, of course, consist of pure oxygen, the hydrogen or other 
gas only being employed to get up the preliminary heat. Im- 
purities in the oxygen, such as hydrogen and nitrogen, have a very 
marked effect not only on the time required for cutting, but also 
on the appearance of the cut surface, the quantity of oxygen re- 
quired, and the amount of metal removed. us some wa, 
ments on the burning of iron wire 0.02in. in diameter and 3in. long 
show that with a purity of 99.4 per cent, 3.8 seconds are required 
for the complete burning, while with 96.9 per cent. purity 8 
seconds are required. As regards the actual cut made, the author 
states that the differences are distinct with 2, per cent. of im- 
purities, Two photographs showing a jin. steel plate cut with 
oxygen having a purity of 99.5 per cent. in one case and 98.0 per 
cent. in the other illustrated this remark in a striking manner. 
The presence of impurities such as slag or oxide in the metal itself 
has also a very manned effect on the efficiency of the process, 
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LOCOMOTIVE FOR THE SOUDAN GOVERNMENT 


RAILWAYS. 


IN our issue of July 22nd, 1910, we illustrated and 
described a four-wheels coupled express locomotive for the 
We are now able to illustrate a still later 
indication of the continued commercial progress in the Soudan 
in the shape of nine mixed traffic engines of the 4-6-2 type 
recently completed by the North British Locomotive Com- 


Soudan railways. 


pany, Limited, of Glasgow. 


Of these engines four are fitted with the Schmidt super- 
The engine illustrated above is one of the 
superheater class, and the details given below also refer to it. 
The non-superheater engines differ only as regards the heating 
As in the case of the engines dealt 
with last year, the new locomotives have as one of their 
outstanding features the employment of bar frames with plate 
frame extensions at the hind end immediately beneath the 
While all the other axles have inside bearings the 
trailing axle has outside boxes, the plate frame being opened 
The cylinders 
are each formed with a half saddle for the support of the 
The latter has a mean diameter 


heating apparatus. 


surfaces and weights. 


fire-box. 
out to a sufficient distance to allow for this. 


moke-box end of the boiler. 


of 4ft. 3in. It contains 100 tubes 2in. in diameter by 15ft 


diameter for the superheating elements. 


<= 
HH 


6 





= -——— 


4% 


° 
< 


vee: J 





I | 


43 Dia | : 
b- — i ——+-— 9 
= 





“THe Encineer" 










50 
-+———_—— 10:0" 
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and boilers is reduced from 40 to 50 per cent. 


the ahead turbine is required at cruising speeds. 


of coal. 


appearance. This peculiarity is increased by the eight tall 
being placed vertically when not in use. A light footbridge 
connects the tops of the towers, for the use of the riggers 
having-charge of the booms. At the break of the forecastle 
and forward of the first tower is the navigating bridge, the 
entire deck space from forecastle to poop being given up to 
the coal-handling service. The control of the engines from 
the bridge is one of the special features of this vessel, and in 
case of failure of the steering gear the officer in charge can 
steer the ship directly by means of the twin screws without 


It is said that the change from full spead ahead to 
full speed astern can be made in this way in 15 seconds. The 
cost of the ship was about £200,000. 
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3ft. 9fin. in width. All the springs are of the laminated 
type with the exception of those for the rear-coupled axle, 
which are of the coiled description. No compensation between 
the springs is arranged for. 

The following are a few of the principal dimensions, &c.:— 





Cylinders, diameter .. 18in. 
. stroke - 24in. 

Heating surface, fire-box .. 110.58 sq. ft. 

= tubes .. .. 834.95 

“ superheater . . 292.19 

> total =< oh 
Grate area .. a ‘- 22.54 
Working pressure per sq. in. .. 180 Ib. 
Engine adhesion weight .. 33 tons 17 cwt. 
Engine total weight .. 54 tons 1 cwt. 
Tender capacity, water 4000 gallons 


fuel 


” 320 cubic feet 
Tender, total weight .. 


ose) 0k 4 ecm MD ae 
These engines have been constructed to the designs of Mr. 
C. G. Hodgson, Chief Mechanical Engineer, Atbara. 








AMERICAN ENGINEERING NEWS. 


The United States collier Neptune.—The new collier 
Neptune for the United States navy has been completed by 
the Maryland Steel Company and put through its dock tests. 
It is a twin-screw steamer 550ft. long, 65ft. beam, 274ft. 
mean draught, of 20,000 tons displacement, and with a sea 
speed of 14 knots. It is of particular interest in having two 
sets of Parsons-Westinghouse steam turbines, with two sets 
of the Westinghouse reducing gear to effect the desired change 
in speed between the turbine shafts and the screw shafts. 





With this equipment the weight and space of the machinery 


towers carrying long booms for the coaling lines, the booms | 


the necessity of passing orders continually to the engine- | 
. | room. 
11gin. in length between the tube plates, and 14 tubes Sin. in 
The fire grate is 













Teelogiyter 


upon a conveyor on a pivoted boom, which can be lowered 


Each turbine | over the barge. 
kas a reverse or astern portion, and only a certain portion of | 


A new American car coupling.—The American railways 


Two sets of | have for years had a standard type of car coupling, the 
valves regulate the admission of steam for full speed or | standard applying particularly to the general design and to 


cruising speed, and the control system for the valves and for | the shape of the heads, so that all couplers will interlock or 
reversing can be operated either from the bridge or the engine- 
room. The ship has bunker capacity for 13,000 tons of coal 
and 400,000 gallons of fuel oil, in addition to its own supply | knuckles, locks, and unlocking devices for holding or 

The engines and boilers are near the stern, with | releasing the coupler knuckles, and although numerous 
two funnels placed side by side, giving the vessel a curious 


| couple when brought together with impact. 
facturers, however, have 


Different manu- 
introduced various forms of 


recommendations have been made for standardisation or uni- 
formity of these devices and other auxiliary features the rail- 
ways have been very negligent in the matter. The result is 
| that while the couplers are nominally standard, railways 
must keep a large stock of different repair parts for repairs to 
couplers which may fail on their lines. In addition to this 
the present dimensions of the standard coupler are not suffi- 
cient for the strength required under modern conditions of 
| railway service, with increasingly powerful engines and in- 
| creasingly heavy trains. This is especially the case since the 
extensive adoption of the Mallet type of locomotive. Not 
| only do couplings break, but their heads become distorted to 
such an extent as to affect the standard contours or outlines 
of the coupling faces. The Master Car Builders’ Association, 
| which was mainly instrumental in the adoption of the 
present standard coupler, has now decided that it is neces- 
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DIAGRAM OF THE SOUDAN ENGINE 


A fueling barge for lake steamers.—In order that its great 
| ore-carrying steamers in the lake trade may not lose time in 
| coaling, one iron company has added to its fleet a self- 
| propelling fueling barge which is equipped with conveying 
| apparatus for delivering coal into the steamer’s bunkers. 
| This may be done while the steamer is discharging ore, but 


_ | if not completed, the steamer starts at once, the barge 


| remaining alongside until the required amount of coal is 
| delivered. The barge carries 1000 tons of coal in hoppers of 

known capacity, so that weighing is not necessary, Under 
| the hoppers run two central conveyors, one extending from 
| the bow to the middle, and the other from the stern—or 
| engine-room space—to the middle. These conveyors consist 
| each of a continuous series of steel pans. They deliver the 
| coal into the boot of a vertical bucket elevatér which extends 
above the deck, being enclosed in a steel tower or housing. 
The buckets are 48in. by 30in., and the height of the elevator 
is 40ft. The buckets discharge the coal into a sheet, which 
feeds it to another pan conveyor mounted on a steel revolving 
boom 80ft. long. From the end of this boom is suspended a 


| Spout which is dropped into the bunker hatch. The tower | 


serves as @ mast, from which the topping-lift tackle is run to 
the end of the boom. At the extreme end of the hold is the 
engine-room, but beyond this the floor or stern is inclined | 
sharply to the water-line ; under this are the screw and the 
rudder, but the boiler is placed above the deck. This barge 
can deliver coal to the bunkers at the rate of 500 tons an 
hour. Special apparatus is provided at the coal wharf for | 





loading the barge rapidly. Hopper-bottom railway wagons 
discharge coal between the rails into a pit having a horizontal 
conveyor whose end is inclined upward and drops the coal 








sary to design and adopt one single and complete form of 
coupler, of the same type as the present, but having all its 
dimensions and attachments standardised. This work has 
been entrusted to a committee, and it will be hastened by 
the fact that in a few years some new Government rales in 
regard to standards and safety devices will come into effect. 
It has become the practice to omit buffers or dead blocks, 
allowing the coupler and drawbar to take the entire shock in 
buffing. Itis likely that with the new coupler buffers will 
again be used to come in contact when the coupler springs 
have been compressed a certain amount. 








A BULLETIN issued by the United States Bureau of 
Mines describes the apparatus and methods in use by the Bureau 
for the samplin ote analysis of furnace gases. The authors, 
Messrs. J. C. W. Frazerand E. J. Hoffman, state that the furnace 
conditions prevailing both in small plants and in large industrial 
establishments in America are frequently far from satisfactory. If 
such conditions are to be improved, they must be more thoroughly 


| understood, and means must be found to ensure complete combus- 
| tion of the fuel which yet permit operation with such an excess of 


air as will result in the greatest efficiency. In this work the 
services of the chemist are indispensable. A very important pro- 


| blem is the determination of the small percentage of unburned 


combustible matter that escapes from the furnace in the flue gases. 
Under ordinary circumstances so little as 0-1 per cent. of unburned 


| combustible matter in a furnace gas is equivalent to about 1 per 


cent. of the fuel ysed, and for the determination of such small 
ercentages more accurate and refined methods are required than 
ave ordinarily been available hitherto. 
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RAILWAY MATTERS. 


Most of the Cuban railways are in the hands of British 
companies. The total mileage is 2170 miles. The leading rail- 
ways are :-—The United Railways of Havana, with 710 miles ; the 
Cuba Railroad, with 595 miles ; the Cuban Central Railway, with 
62 miles, and the Western Railway of Havana with 147 miles. 


DurinG 1910 the tramway company of Cairo, Egypt, 
extended its system along different lines branching in all quarters 
of the capital, their total leugth now amounting to 139 miles. The 
company carried 53,492,219 passengers in 1910, an increase of 
4,009,000 over the previous year. In 1910 the receipts amounted 
to £276,866. 


Ir is proposed to form a network of suburban, electric 
car lines extending to the much-frequented mountain resorts on 
the border of Hesse on one side, and on the other_as far as 
Schwetzingen and Heidelberg. By a systematic promotion’ of 
industrial development the town authorities try to make up for 
what Mannheim has lost in shipping during the last three years, 


Tue rapid development of railways in Sao Paulo within 
the past 20 years has constituted one of the most striking features 
of the progress of this State during that period. In 1887 there 
existed in Sao Paulo 1160 miles of railway. At the present time 
the railway lines of this State amount to about ¢ miles in 
actual operation, being 27 per cent. of the total railway mileage 
throughout all Brazil. 


Tue Sao Paulo Tramway, Light, and Power Company, 
Limited, generates its electrical energy from a waterfall of the 
Rio Tiété, which is situated twenty-three miles from the city, and 
is capable of developing up to 60,000 horse-power. Power is 
conveyed by a transmission line built upon the company’s private 
right-of-way. The company works 105 miles of tramway in the 
city and surrounding districts. It supplies light to over 5000 
customers using some 72,000 lamps, and power to over 500 
customers using nearly 15,000 horse-power. 


CoNFERENCES have recently been held in Australia with 
a view to securing uniform railway gauges. At present there are 
7000 miles of 3ft. 6in. gauge, 4! miles of 5ft. 3in. gauge, and 
3600 miles of 4ft, 84in. gauge. The 4ft. 8iin. gauge is the standard 
in New South Wales, and present indications point to this gauge 
becoming universal in Australia. The total cost of conversion is 
estimated at £8,000,000. The matter is of pressing importance, 
for the longer it is left the more lines there will be to convert, 
and the more bridges, embankments, cuttings, and other serious 
»bstructions to remove, rebuild, or modify. 


SomE particulars of the single-phase locomotives for 
the Dessau-Bitterfeld section of the Prussian State Railway system 
are given in the columns of our contemporary, Hlectrical Hagineer- 
‘ng. These are of the now almost universal design, in which one, 
or at most two, large motors are raised well above the frame, and 
drive the wheel axles through coupling-rods and an intermediate 
shaft or false axle. This construction gives better running qualities 
owing to the high centre of gravity of the whole locomotive, and 
enables the motors to be readily inspected and repaired. Two 
different patterns are being constructed, one for the express and 
normal passenger trains, and the other for the heavy goods 
service. 


A note in the Board of Trade Journal states that new 
electric railways are to be built in the province of Santa Clara, 
Cuba, and important hydro-electric works will be established for 
the purpose of supplying the necessary motive power. The 
Habanilla Waterfalls, north of Cienfuegos, are to be harnessed, 
and it is hoped by this means to obtain the 30,000 horse-power 
which it is estimated will be required to work the 300 miles of rail- 
way, for which, it appears, a United States concern has secured 
a concession, The line is designed to connect Cienfuegos with 
Cruces, Manicaragua, Santa Clara, Camiguani, Tunas, Fomenta, 
Sagua, and Caibarien. The concessionary company undertakes to 
supply electrical energy to the towns through which the railway 
will pass, and also to a number of sugar refineries. 





THE immediate electrification of the East London line 
was announced by Lord Claud Hamilton in his address to the 
shareholders of the East London Railway Company on Tuesday, 
July 25th. In the course of his remarks Lord Hamilton said that 
it had been a difficult task to bring the six lessee companies into 
agreement on the matter, but the difficulties had been at last over- 
come. It would be necessary to raise £65,000 forthe purpose. A 
great increase in traffic was expected to result from the electrifi- 
cation, The current would be obtained from the District Com- 
pany’s Lots-road Station, while the rolling stock would be provided 
by the Metropolitan Company. There would probably be four 
through Metropolitan trains per hour each way to New Cross, and 
eight local trains each way per hour between Shoreditch and New 
Cross, 


THE Pennsylvania Railway has conducted forestry 
operations on a large scale for some years past, and according to 
the report of the company’s forester, recently issued, some 
4,000,000 trees have been planted in the last nine years, beginning 
in 1902 with 13,610, and reaching a maximum of 1,054,010 in 1909. 
The operations cover tracts of land adjacent to various points of 
the lines east of Pittsburg and Erie, and about thirty-two acres are 
devoted to nursery purposes at Morrisville, Pa. The company has 
recently completed two large sleeper and timber-treating plants at 
Mount Union and Greenwich Point, Pa, which have a combined 
annual capacity of 1,500,000 sleepers or their equivalent. Although 
this plant was not put in service until July 1st, 1910, the lumber 
treated during that year included 671,369 sleepers, 4,500,000ft. of 
lumber and switch timber, 90,306 paving blocks, and considerable 
quantities of fence-posts, cross-arms and poles. 


A PAPER was recently presented before the Chicago 
section of the Illuminating Engineering Society on ‘‘ Recent 
Developments in Train Lighting.” The author said that the use 
of shades over bare a was the greatest recent general improve- 
ment in electric train lighting. Next to this in importance was 
the intelligent use of reflectors, this often involving a marked 
reduction in the number of lamps necessary to give a required 
illumination. In the ‘ West” most railways used the head-end 
system of train lighting, installing a generating set in the baggage 
car next the engine and supplementing this source of energy by 
storage batteries. Tungsten lamps now played an important part 
in this lighting, a pressure of 64 volts being generally adopted. 
The author also mentioned that compressed gas was not being 
ousted by electric lighting, although the latter was preferred by 
the travelling public. 


AN article in the Railway Age Gazette describes a new 
mechanical stoker for locomotives. The machine takes the coal 
from the hopper, carries it up and drops it into the fire-box, 
where it is blown out over the fire in an even bed. Under normal 
working conditions there is an even distribution of the coal over 
the whole fire-box, but if there is a change in the rate of combus- 
tion at any one _ so that a hole is being burned in the bed, 
certain wings can be so adjusted as to throw more coal to that one 
point. The speed of the feeding mechanism may be varied to 
meet extraordinary demands for fuel, either above or below the 
normal ; the velocity of the steam jets can be varied to accord 
with the character of the coal and the distance from the back at 
which it is to be placed. The direction in which the coal is blown 
can also be changed as already intimated. Finally, in order to 
avoid the clogging of the tubes, and the loss of coal, due to the 
escape of cinders, the fine particles and lumps of coal are handled 
separately and are sent into the fire-box at different velocities. 


NOTES AND MEMORANDA. 


An article which recently appeared in the columns of 
our contemporary, the “/ectrician, deals with some experiments on 
a mercury are converter. Photographs are given, obtained 
stroboscopically, showing the changing over of the are from one 
pole to the other in the mercury rectifier. Oscillograph records 
are also given, from which it can be seen that a certain want of 
symmetry is present. ‘I'he cause of this is briefly discussed. 


In a vessel of 5400 tons now under construction the 
use of Diesel motors adds 15.000 cubic feet to the cargospace. At 
four voyages a year in the Black Sea trade this means a profit of 
£876. The saving in fuel would be £535, and in wages £233. It 
is also stated that a fishing boat of 140 tons equipped with a 
Diesel motor is doing the same amount of work in the herring 
—- as is performed by a steam-driven fishing boat of 164 

ns. 


Ar the Pittsburg fuel-testing station of the Bureau of 
Mines an experimental gas producer has been erected for the pur- 
pose of studying the naar which go on in producers, od to 
Investigate the feasibility of slagging the ash by the addition of a 
flux, so as to remove the non-combustibles in the form of liquid 
slag. The outfit includes a small steam boiler and a positive 
es by means of which it can be operated as a pressure pro- 

ucer, 


In a paper on “ Modern Wiring Practice,” Mr. J. W. 
Beauchamp recently pointed out that the use of low pressures has 
not apparently made much difference to wiring practice, nor has it 
become general to use material of lower insulating quality on new 
work where pressures of 50 to 100 volts are intended, although on 
alternating-current supplies it would be possible to simplify and 
cheapen wiring work if due precautions were taken to su ply only 
through double wound or “ true” transformers, and to shield the 
installation from accidental charging at supply pressure. 


To free aluminium from grease, oxide, or other foreign 
substances, and to give it a good surface, a German aluminium 
company uses a hot 10 per cent. solution of sodium bicarbonate, 
saturated with common salt. The articles are dipped therein for 
15 to 20 seconds, taken out and brushed, dipped again for half a- 
minute, well washed with water, and finally dried in sawdust. 
This gives them a colour like matted silver. If only a good 
polished surface is desired, it is sufficient to dip them in a dilute 
solution of caustic potash, then rinse and dry thoroughly. 


A NovEt method of building up cement piles or supports 
in quicksand is the subject of a German patent. A pipe of suitable 
size has at its lower end an anger point and a helical screw blade, 
several holes being driven through the wall of the pipe just above 
the blade to permit the discharge of cement grout outward. By 
water pum through the pipe, the apparatus is twisted into the 
sand, jets being used to aid the sinking 1f necessary. When the 
required depth has been reached, the grout is pumped into the 
pipe and the dril] is turned backward to withdraw it. Flowing out 
along the face of the blade, the cement becomes mingled with the 
| sand directly above, and the turning screw the mixture to 
| the space below. A cylindrical pile is thus built up in the semi- 
| liquid sand. Others may be produced in the same way alongside 
| the first, and these may be readily consolidated into very strong and 
substantial piers. 


OnE of the most important points to remember in the 
installation of lightning arresters is the ground connection. 
Various methods of making good grounds have been recommended, 
but the one that appears to give the least trouble is a nuinber of 
iron pipes in parallel driven into the ground thoroughly moistened 
with water. A quantity of salt should be placed around each 
| pipe at the surface of the ground. Each pipe should be connected 
to the iron framework of the station, metal flume, or water mains, 
or steel penstock ; in fact. it is reeommended to connect them to 
any good grounds around the station. The ground connections 
should be as short as possible, and from time to time the resistance 
of each ground connection should be measured to determine its 
condition. Ground connections for arresters should be as short 
and straight as possible from the arrester to the earth. A poor 
ground connection will render ineffective any provision for dis- 
charging the static electricity to earth. The question of ground 
connections is one which has been much discussed. 


A WELL-KNOWN electrical engineer has recently con- 
tended that ventilating slots through the iron laminations of 
motors are useless, as they are promptly plugged by dirt. The 
cleaning of a hundred or more motors, he points out, is no small 
task, and if left for nights and Sundays will not be done. The 
only solution, he contends, seems to be to clean while running. 
The rotating parts should be so designed that the air blast will 
clean them when the motor is working. This, he argues, is not 
universally the case with the motors now furnished. It is further 
maintained that the bearing on the pulley end of a motor should 
be designed so that it may be replaced in case of failure without 
the removal of the pulley. Pulleys have a way of rusting fast to 
the shaft and requiring some time to effect their removal. On 
some of the smaller motors an opposite effect has been noted. 
The pulleys work loose and destroy the key-seat in the shaft. A 
more liberal design of shaft and key is needed. Lastly, this 
gentleman remarks that if paper pulleys are used they should have 
metal hubs. The variety having a piece of metal inserted to hold 
the key will not stand up in hard service. 


Ir is well appreciated that one of the difficulties which 
have to be overcome with large generators is that of limiting the 
short-circuit current. In the report of the Committee on Electrical 
Apparatus to the National Electric Light Association at their 
recent Convention much attention is paid to the use of reactance 
coils to limit this current. In the case of the 20,000-kilowatt 
units for the Commonwealth Edison Company the series reactance 
limits the short-circuit current to from twelve to fifteen times the 
normal full-load current. The reactance is formed largely by the 
auto-transformers used to increase the generator electromotive 
force of 4500 volts to the bus bar pressure of 9000 volts. The 
normal efficiency of the plant is not lowered, while its performance 
under abnormal conditions is much improved. As a result of 
short-circuit tests made upon certain 12,000-kilowatt generators, 
the Committee recommend that the use of reactance to limit short- 
circuit currents be given most careful consideration. Reactance 
should be inserted in series with the armature of low-reactance 
turbo-generators, while all new equipment should be purchased 
with as high reactance as is compatible with good design. 


Tue Benk6 primary cell depends on the idea that if the 
layer of electrolyte on the positive plate is removed as fast as polar- 
isation sets in, the electromotive force will be maintained constant. 
A carbon electrode is used sufficiently porous to allow the electro- 
lyte to flow through it, thus continually providing a fresh supply 
to the surface that is tending to polarise. The carbon is a flat 
tube surrounding the zinc plate and suitably closed at the ends 
with lead caps. The whole is enclosed in a sealed outer chamber, 
and the electrolyte enters the inner chamber formed by the carbon 
through a pipe, and is removed by a pipe connected to the outer 
chamber. The supply of the electrolyte is derived from a lead- 
lined tank above the battery. A single cell measures lin. by Me 
by 9}in. high, weighs 8.8 lb., and has a continuous output of 26.25 
watts (17.5 ampéres). e open-circuit electromotive force is 2.0 
volts. In addition to miscellaneous uses, the cel! is recommended 
for telegraphy and it is even claimed that it can be used for small 
lighting installations. It is stated that a battery for a country 
house installation of fifty 10 candle-power 25-volt metal filaments 
would cost about £20, and the total cost of working would be 
about 2s. per unit. 








MISCELLANEA. 


Ar Calcutta there is a body called the Association for 
the Adv t of the Scientific and Industrial Education of 
Indians. According to the Contract Journal, this body has recently 
despatched 48 scholarship students as follows :—25 to England, 13 
to America, 8 to Japan, and 2 to Germany. Sixty-four scholars 
who have returned to India on the completion of their studies are 
now in useful wositions, 


Wuart is claimed to be a world’s naval gunnery record 
was recently made, according to letters received at Portsmouth, 
by leading seaman Russell, of the flagship Minotaur, on the China 
station. Firing six rounds from a 7.5 gun, he scored five hits and 
one ricochet hit in 31.8 sec. The returns of gun-layers’ tests 
from the squadron thus far mark an improvement on the record of 
last year, when it headed all the British fleets in average score. 


In a report on “ Competitive Illuminants” presented 
at the recent Convention of the National Electric Light Associa- 
tion it is mentioned that not.more than from 60 to 70 per cent. of 
the laboratory rating of candle-power can be obtained from gas 
lamps under service conditions, this statement being borne out by 
tests by gas engineers. In general a tungsten lamp having two- 
thirds the mean spherical candle-power shown by an incandescent 
gas lamp in a photometric test will, under service conditions, pro- 
duce an equivalent or greater illumination than the gas lamp, pro- 
vided that the distribution of light from the two units is equally 
favourable, 


A commiTTEE of the Incorporated Institution of Auto- 
mobile Engineers has been collecting information from many large 
motor car manufacturers and others as to the practice in vogue in 
their works with regard to the admission and instruction of 
pupils and apprentices. This information has now been tabulated, 
ina will be placed at the disposal of parents seeking advice on the 
subject. It is hoped that by this means parents will be saved a 
great deal of trouble and anxiety, and possible expense, by being 
placed in a position to have access to information extending over 
a very much wider area than they could obtain by their own 
unaided efforts, and it is also hoped that through the Institution 
the various works will be brought into contact with those youths 
who are likely to show themselves specially apt in the branch of 
the industry in which they are to be placed. : 


ConTINUED progress is being made in the adaptation of 
ozone to the purification of drinking water for the supply of towns 
and cities. Apart from examples in America, the ozone plants at 
Chartres, Florence, Hermannstadt, Nice, Paderborn, Paris, Ville- 
franche, and Wiesbaden are sufficient to demonstrate the scientific 
and commercial success of the system, whose claims have been 
further recognised by the decision of the Paris Municipal Council 
to erect two additional plants each of 9,900,000 gallons output 
daily, and by the 11,000,000-gallon plant recently completed at 
St. Petersburg. The latter has been put to work at the Penkowaja 
Waterworks, drawing supplies directly from the Neva. Before 
treatment by ozone the water is clarified and rapidly filtered to 
remove impurities in suspension. The clarifying process is con- 
ducted on the American system involving the use of alum as a 
coagulant, and filtration by a series of Howatson mechanical filters, 
where crushed flint takes the place of sand. 


THE manufacture of electrolytic steel seems to be pro- 
gressing in Norway. Two new companies have just been formed, 
and building operations have been commenced. One company, 
which has a capital of 450,000 kronen, has entered into an agree- 
ment with one of the power companies to take 2500 horse-power 
annually, the price fixed being between 20 kronen and 25 kronen 
per horse-power year. The intention is to erect one electric 
furnace, a rolling and hammering plant, and a foundry, the pro- 
ductive capacity being 1400 tons of rolled steel, 300 tons of 
hammered steel, 600 tons of cast steel, and 700 tons of waste. 
The second works is being erected by a small company formed in 
1896, the capital being increased to 2,200,000 kronen. Electric 
power is to be obtained from Biilefos Falls, Nidelven, and a steel 
plant is to be built near Arendal. As with the former company, 
the electric furnace to be employed is that of the Swedish Electro- 
metal Company. The estimated output is 14,500 tons annually. 


Tue Electrical World states that at Moose Mountain 
Mine in Ontario, Canada, high-grade magnetic iron ore is picked 
from the ground and loaded into cars by electro-magnets. The 
ferrous material found on the side of a hill is loosened and broken 
down by blasting, and rolls to the foot of the hill, where an 
electro-magnet, mounted on a crane, picks it up and loads it into 
mine cars, at the same time making a rough separation, since rock 
and non-magnetic material are left behind. The electro-magnet 
can handle 1200 lb. of pig iron at a load, and the magnetic quality 
of the unrefined ore is such that 8001lb. can be picked up easily. 
This is the average of a number of loads, the individual lift some- 
times being several hundred pounds greater. A steam shovel was 
formerly used for loading the ore, but the density and hardness of 
the magnetite destroyed the buckets. The electro-magnets also 
save handling a quantity of stone and thus relieve the crushing 
and magnetic separating plant, where the material is concentrated 
before being shipped. 


As a result of visits recently paid to America by the 
Engineer-in-Chief and other headquarter officers of the Post-otfice, 
the Postmaster-General has decided to introduce experimentally 
into this country some of the systems of automatic telephone 
exchange working which are now in use in several cities of the 
United States. Three or four different systems are in use in 
America, and these have all been investigated. The automatic 
system represents a radical departure from the existing general 
method of exchange working, and it is felt that in order to keep 
abreast of telephone progress the time has arrived for giving these 
systems a practical trial in Great Britain. The mechanical and 
electrical problems involved have now been solved, and it remains 
to be decided whether such systems will be economical, and 
further whether they will be popular with the British public. 
Negotiations are now in hand for the installation of an automatic 
exchange on the ‘‘Strowger” principle at Epsom, and for another 
on the ‘‘Lorimer” system at Caterham. The exchange serving 
the official departments at St. Martin’s-le-Grand is also to be con- 
verted to the automatic system. 


Tue so-called ingot iron of which so much has been 
heard from America—see THE ENGINEER for January 28th, 1910— 
has recently been put to an important practical service in the shape 
of a 26in. pipe carrying irrigation water across a depression 3800ft. 
in width ona portion of the Uncompahgre Valley project, Colorado 
—see THE ENGINEER for November 12th, 1909. This pipe and the 
conditions governing its installation are describedat some length by 
the Engineering Record. It seems that where the pipe, which isin 
the nature of an inverted syphon, has to cross the depression, the 
land carries a considerable quantity of alkali. Fearing corrosion, 
the Government engineers decided to abandon the idea of an 
ordinary steel pipe. Reinforced concrete would also have suffered 
from the action of the alkali: In view of these facts and the 
results of recent investigations on the corrosion resistance of prac- 
tically pure iron (‘‘ ingot iron ”) it was decided to make the pipe of 
this material. The pipe is built up of riveted plates 8ft. or so in 
length and ,',in. thick. The flanges and rivets used are also of 
ingot iron. The latter, after being annealed at 1000 deg. Cent., are 
driven cold. The contractor for the material guaranteed to furnish 
the metal with a tensile strength of 48,000 lb. to 52,000 lb. per 
square inch and an elastic limit not less than 35,000 lb., and con- 
taining not more than 0.01 per cent. carbon, 0.02 per cent. man- 
ganese, 0.005 per cent. phosphorus, 0.02 per cent. sulphur, 0.03 per 
, cent. oxygen, and of silicon a trace. 
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THE HYDRO-ELECTRIC POWER-HOUSE AT LAUFENBURG 


(For description see page 93) 











DAM AND POWER-HOUSE IN COURSE OF CONSTRUCTION 
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French State Railway Management. 


SINCE the strike of railwaymen in October last 
the service on most of the French lines has been 
proceeding in anything but a satisfactory manner. 
Previous to that date there was little ground for 
complaint concerning the regularity and security of 
the lines run by companies, with, perhaps, one 
exception, and some of them had obtained a degree 
of efficiency that, on several occasions, was freely 
acknowledged by the Goyernment, which com- 
plimented the companies on their ability to cope at 
short notice with exceptionally heavy traffic. The 
railwaymen were regarded as devoted servants, and 
their Union seemed to be a model for such organi- 
sations, keeping itself entirely aloof from the 
socialist unions which, in most other directions, 
were constantly stirring up strife. During the 
course of a few months all this has been changed 
into a condition of things bordering on anarchy. 
The wilful acts of destruction have reached such 
alarming proportions that the public have come to 
regard railway travelling as an enterprise which 
they must undertake at the peril of their lives. 
The cutting of signal wires is a matter of almost 
daily occurrence, and obstacles have been placed 
across thelines on severaloccasionslately. Although, 
happily, no loss of life has resulted from the latter, 
this does not diminish the gravity of such attempts 
at derailing trains. It is possible that much of this 
may be attributed to irresponsible persons who are 
always ready to commit criminal acts whenever an 
example is set them, but unfortunately there are 
numerous examples of rails and signals being 
tampered with under conditions that point conclu- 
sively to the work being accomplished by expert 
hands. No one but a platelayer, or someone 
accustomed to railway service, could have derailed 
the mail train from Havre to Paris at a point where 
everything was favourable to a disaster. Again, 
some expert hand must have removed the red 
disc from the signal at Barentin, not far from 
where the catastrophe to the mail train occurred, 
and would thus have prepared the way for a certain 
collision if the disappearance of the red disc had not 
been noticed intime. The “saboteurs” themselves 
try to give a revolutionary character to these 
attempts by ostentatiously displaying anarchist 
journals at the places where they tamper with the 
railsandsignals. Thedangerissogreat thatthe perma- 
nent way inspection service has had to be enormously 
strengthened, detectives are working along the lines, 
and soldiers are posted at points which seem to be 
particularly favourable to the depredations of the 
“saboteur.”” This entails considerable expense to 
the companies, as well as to the State, but it is a 
satisfaction to know that -in the great majority of 
cases the damage is discovered and repaired before 
any harm is done, and it is hoped that the number 
of arrests made will deter those criminals who risk 
the lives of others because they believe they are 
themselves perfectly safe. This “ sabotage ” can only 
be suppressed when it is known under what 
influence it is carried on. It would be absurd to 
accuse the railwaymen, because their own comrades 
are the first to suffer in any disaster, but it is an 
ugly fact that the Confédération Générale du 
Travail many months ago issued instructions for 
the “ sabotage ” of lines, and that the revolutionary 
journals exult over any catastrophe that may cause 
trouble to the railway companies. For the victims 
they have no compassion. That the Government 
suspects the complicity of the Confédération 
Générale du Travail is shown by the recent police 
invasion of the Bourse du Travail, when everything 
that could be expected to throw light on the matter 





was seized; but it does not appear as if anything 
has been discovered which may involve the direct 
responsibility of this revolutionary body. 

In view of the remarkable changes that have 
come over the French railway services, it may be 
instructive to examine the causes that have brought 
them about. Until comparatively recently the 
Railwaymen’s Union had no legal existence, except 
as a professional body. It was not allowed to 
affiliate with other unions or organise strikes, which 
were regarded as incompatible with a public ser- 
vice. The growing influence of the socialist 
element in the Chamber of Deputies has resulted 
in the unions being invested with much more 
authority. At a moment when the Government 
depended absolutely upon the socialist vote a 
Prime Minister solemnly declared that all classes 
of workers had the right to strike. This was the 
starting point of a vast agitation on the part of the 
Confédération Générale du Travail, which first of 
all engineered the postmen’s strike and then brought 
under its influence the Railwaymen’s Union, that 
abandoned its policy of prudence and adopted a 
strongly socialist attitude. The subsequent strikehad 
no effect beyond causing incaleulableinconvenience to 
the public, without any advantage to the railway- 
men. The final result was the discharging of many 
hundreds of hands for failing to return to work on 
the termination of the strike. Since then the com- 
bined efforts of the Railwaymen’s Union and the 
Confédération Générale du Travail have been 
directed to getting the men reinstated. This is 
where the responsibility of the State appears with 
special force. While the companies have been 
steadily opposing the reinstatement of the men on 
the ground of discipline, the Government has been 
singularly vacillating. The last Cabinet reinstated 
the men on the Ouest-Etat line, and threatened the 
companies with all sorts of pains and penalties if 
they failed to do likewise, but, on the companies 
refusing to compromise, the Cabinet, which hardly 
knew what reprisals to make, found itself on the 
horns of a dilemma, and only escaped by resigna- 
tion. The perils of State interference with railway 
discipline have become too manifest to be ignored. 
So long as the Railwaymen’s Union found itself 
under cover of the State it adopted methods which 
made discipline nothing but a name. The railways 
were subjected to the same tactics as industrial 
enterprises where the men are directly under the 
orders of the Union officials. On the Nord, 
which is the object of special attention on the 
part of socialist agitators, an effort was made to 
tire out the company by what is known as the 
“ sréve perlée,” that is to say, the men disorganised 
the service in such a way that it was almost 
impossible to bring home responsibility to any 
individual. This having failed, the system of 
“sabotage,” which was in full sway during the 
strike, has been resumed, but the circumstances 
suggest that this is quite independent of the rail- 
waymen, and that the criminals are to be found 
amongst that class of individuals who are always 
ready for deeds of destruction when the way has 
been prepared by an agitation. Singularly enough, 
the greatest trouble is experienced on the Ouest- 
Etat, where the socialists have been able to carry 
out their pet theories of the nationalisation of 
railways. All the men have been reinstated, and 
have been accorded privileges that should satisfy 
the most exacting advocate of socialism. Yet it is 
on the Ouest-Etat that the majority of the acts of 
“ sabotage” are committed, and, despite the efforts 
made to reorganise the service, it cannot be said 
that there is any appreciable improvement. 
Wherever the influence of the State is at work 
there follows a general slackness. The sense of 
responsibility is lost, and everyone regards himself 
as an immovable functionary who only occupies 
his present position until he is automatically raised 
to a higher one. This spirit is fatal to the success 
of a commercial or industrial enterprise. 

One of the principal drawbacks to the State 
management of railways, as exemplified by what is 
taking place in France, is the absence of any con- 
tinuity of railway policy. Each Minister of Public 
Works has a different conception of the manner in 
which the service should be conducted. When, 
after the strike, the prevalence of “sabotage” 
showed the necessity of adopting energetic methods 
of repression, the Prime Minister prepared a Bill 
which was expected to have excellent results in 
enforcing a spirit of discipline. This Bill was not 
introduced on account of the socialist opposition, and 
the Cabinet resigned because it was unable to combat 
the socialist influence. The following Minister of 
Public Works took up a wholly different line, and 
aroused enthusiasm amongst the socialists by send- 
ing an ultimatum to the companies for the reinstate- 
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ment of the men. This error was so glaring that 
the present Prime Minister has announced his 
intention of remodelling the Bill previously pre- 
pared for suppressing “sabotage” and depriving the 
railwaymen of any right to disorganise public ser- 
vices by strikes, at the same time proposing a 
system of conciliation boards whereby it is hoped 
that any difficulties between the companies and the 
men will be amicably adjusted. This is, of course, 
the only possible policy to adopt, but it may be 
questionable whether such a Bill can be passed 
without the support of the socialists, who have 
an interest in eliminating everything that may 
restrict the liberties of the men. The public, how- 
ever, is insisting so strongly upon the necessity 
of doing something to ensure its safety that the 
socialists will hardly dare openly to oppose the Bill ; 
but if they accept it in a modified form they will 
only do so in the belief that future changes of 
Government will enable them to atitenuate the 
clauses to which they object In State management 
there must consequently always be a feeling of un- 
certainty, due to a want of continuity. In other 
words, the management will be lacking in stability, 
because, although the executive services are perma- 
nent, they will fall more or less under the influence 
of political parties, and when the executive officials 
know that they must pay some regard to political 
exigencies it is highly probable that this will have a 
detrimental effect upon their sense of initiative. 
The State management of railways has never been 
popular in France, and if the acquisition of the 
Ouest line was voted it was simply a choice 
between two evils. The results so far have not 
reconciled the French public to the nationalisation 
of the railway system, and, if anything, they have 
proved a check to the socialists, whose attempts at 
revolutionising railway methods have merely had 
the effect of strengthening the position of the 
companies. 


Form of Submarines. 


THE submarine as a means of coast defence 
from the attacks of hostile battleships or cruisers 
has passed completely out of the experimental 
stage and entered upon the second phase of its 
existence, namely, that in which variations of type 
may be looked for until the evolutionary process 
fixes a more or less standard pattern suitable for 
the exigencies of service that submarines are called 
upon to perform. The efficiency of these vessels 
as a means of attack has been proved up to the 
hilt in mimic warfare by more than one Govern- 
ment, and if it were not for the yet undeveloped 
possibilities of aerial warfare their menace to the 
larger units of a fleet would be, perhaps, the most 
formidable, as it is certainly the most insidious, 
that they are likely to encounter. Attention is 
therefore most naturally attracted to possibilities of 
improvement in this class of vessel. Presuming 
that all variations of type will be equally capable 
of submersion and effective attack, the problem 
hinges upon the speed which may be attained upon 
the surface for reaching the area of operations, and 
below the surface for purposes of actual attack. 
Combined with this is the question of the amount 
of fuel which may be carried in order to give the 
largest radius of action possible. In the last resort 
these all resolve themselves into a question of the 
form of least resistance which will satisfy all the 
conditions of service which the ships have to fulfil. 
These conditions differ materially from those of an 
ordinary ship. We must not only have speed on 
the surface, but we must be able to attain a certain 
speed when wholly submerged, The conditions of 
longitudinal stability are fundamentally different in 
the two cases. There must be two sets of propelling 
machinery of differing type, one for the surface and 
one for submerged conditions. Horizontal diving 
rudders as well as the ordinary steering rudder must 
be arranged for, and in addition an efficient conning 
tower and periscopes must be provided for handling 
the ship. The detail of the steering and diving 
rudders to a great extent fixes itself from experience, 
although there are those who would like to see the 
forward diving rudders abolished. Shape of conning 
tower and superstructure may become a very 
important factor in the resistance; and, finally, 
there is the problem of the form of the hull 
proper. 

A paper read at the jubilee meeting of the Insti- 
tution of Naval Architects by Mr. Mason S. Chace, 
which we reprint on page 110 of this issue, deals 
with this latter feature in so far as variations 
of one type are concerned. The paper gives results 
of tests made at the United States Experimental 
Model Basin at Washington with four models all 





derived from a parent form and all tested at varying 
displacement and speed, both when upon the surface 
and when fully submerged. The models had 
conning towers but no appendages such as keels, 
rudders, propeller struts, shafting, skegs, torpedo 
tube projections, or bilge keels. One of the four 
models had a broad water plane, so that the vessel 
approximated more nearly in section to atorpedo boat 
form. As Mr. M. F. Hay pointed out in discussion of 
the paper, all submarines may now be divided 
broadly into two classes—those in which the hull 
is spindle or cigar-shaped, strongly built to resist 
external pressure when diving, and those in which 
a strong pressure-supporting hull of similar shape, is 
surmounted by a superstructure which is not water- 
tight, and is consequently of lighter construction. 
This superstructure provides a comparatively 
spacious deck for the crew. The first type is 
obviously most suited to the submerged condition, 
and the other to the surface condition. What is 
probably to be desired is a form compounded of the 
two which shall offer a good form for resistance 
on the surface and be capable of making a comfort- 
able sea passage, and yet shall not offer a great 
resistance at the lower speeds when completely 
submerged. When speeds of 20 knots on the sur- 
face and 15 knots when submerged are being talked 
of theimportance of form becomes at once apparent. 
Mr. Chace’s experiments are confined to one kind 
of parent form which he calls the canoe type. It 
is like a cigar or spindle with the ends raised. The 
experiments show a well defined hump on the 
resistance curves when the model is on the surface 
or awash at a speed corresponding to 7; L A 
hollow follows this hump, and beyond a speed- 
length ratio of 1.25 the curves all increase very 
rapidly. Curves of trim showing the amount of 
“squat” are given, but as there are no diving 
rudders or supports, and longitudinal stability is 
small, these curves would probably have to be 
modified for the completed ship. The vessels have 
always to be run so that there shall be no tendency 
to dive, for this would be dangerous, as the margin 
of longitudinal stability is narrow. For the sub- 
merged conditions the hump almost disappears, but 
not altogether. Even when well submerged the 
effect of the surface wave making is shown. For 
the lower speeds the E.H.P. of the submerged 
condition is greater than that of the surface condi- 
tion, the immersed surface being of course much 
greater, but as the speed increases the curves cross, 
and the submerged condition has the smaller 
E.H.P., there being much less wave making. 


It will beseen thatthespeed problem forsubmarines 
is much more complicated than for any other type of 
ship, even from a purely hull point of view, but there 
is the further consideration, which the paper does not 
deal with, of the form of the necessary excrescences. 
These in the submerged condition become very 
important, and it may be safely said that shape of 
conning tower, superstructure, and periscopes, all 
of necessity the parts of the vessel nearest to the 
surface, becomes a large factor in the resistance of 
the vessel when submerged. Modifications of the 
hull proper are shown to materially change resist- 
ance in the region of the humps on the curves. 
The investigation is somewhat limited in extent, 
but thorough as far as it goes, and is, perhaps, the 
first serious contribution to the problem of the 
resistance of submarines which has been made 
public. As a kind of appendix Mr. Chace gives 
results of laborious experiments made to determine 
the direction of flow of stream lines round the hull, 
with a view to throw light upon the best positions 
for the necessary excrescences, and these also are 
very interesting. At the present moment the 
demand in this class of ship is for more speed on 
the surface, combined with a greater radius of 
action, and this inevitably means an increase of 
dimensions. If with this can be produced a form 
of hull which shall give a moderate resistance 
when submerged, with a reasonably comfortable 
ship for surface conditions at sea, we shall have 
gone a good distance along the road of development, 
and there is no question as to the value of such 
experimental data as Mr. Chace has laid before the 
Institution of Naval Architects, for they provide 
the clearest direction which is attainable at present. 
Mr. M. F. Hay, speaking in the discussion, promised 
to contribute to the “ Transactions ” the results of 
experiments which he has also made with a type 
which he considers suitable for both the main con- 
ditions which a submarine has to satisfy, and this 
should further enrich the literature of the subject. 
The submarine has come to stay, and there is 
ample scope for full investigation of all its possi- 
bilities. 








Electric Lighting Powers. 


Iv is of some interest to observe that, after 9 
declining tendency extending over several years, an 
upward movement has again started in connection 
with the number of applications made to the Board 
of Trade for electric lighting provisional orders. 
The year of maximum demand from this point of 
view was 1890, when numerous concessions were 
sought to be obtained as a result of the passing of 
the amending Electric Lighting Act of 1888, whilst 
the next three years of great abundancy were 
represented by 1899, 1900, and 1901. Since then 
the number of applications for electric lighting 
powers have fallen almost uninterruptedly to thir. 
teen in 1909, or fewer than in any year as from 
1888. On the other hand the requests made for 
provisional orders in 1910 experienced a favourabl« 
change by advancing to twenty-five, and a further 
increase to twenty-eight took place for the parlia 
mentary session of 1911. The growth in the 
number of applications is a satisfactory indication 
of a slight revival in electric lighting enterprise 
which has been manifested both by companies and 
local authorities. Thus, in 1910, fourteen of the 
concessions applied for emanated from local 
authorities and eleven from companies or indi 
viduals, whilst the former class is responsible for 
eleven of the applications in the present session, and 
the latter class for the remaining seventeen. Most 
of the provisional orders promoted in the current 
session have been granted by the Board of Trade, 
but, contrary to the position of affairs in 1910, not 
a single order has been refused to a local authority 
on the ground that the Department was not satisfied 
that the electric lighting undertaking could be 
established without involving the authority in a 
loss. As to the remainder of the applications, it 
appears that the promoters in two cases decided 
not to proceed with the schemes; in a third 
instance, which relates to the Bermondsey Borough 
Council, the Board of Trade declined to sanction 
the proposed extension of the area éf supply, and 
in a fourth case the opposition of the borough of 
Macclestield to a scheme submitted by private 
enterprise was overruled by the Board of Trade, 
which granted the order asked for by a company. 

It is easy to understand that as the most im- 
portant towns and districts throughout the United 
Kingdom are already either provided with electric 
supply works or powers exist for the purpose of 
establishing generating stations and distributing 
networks, the new applications for provisional 
orders in the past few years only refer to the less 
important towns or districts or to extensions of 
present areas of supply. According to the Board of 
Trade reports under the Electric, Lighting Acts, 
1882 to 1909, local authorities are in certain 
instances now granted powers by provisional order 
to furnish a supply outside their particular local 
government districts. Thus the Accrington Cor- 
poration Electric Lighting Extension Order of 1911 
gives powers with regard to the urban district of 
Clayton-le-Moors and the parish of Altham in the 
rural district of Burnley ; the Carlisle Corporation 
Extension Order applies to a portion of the rural 
district of Carlisle; and the Wimbledon Corpora- 
tion Extension Order refers to the urban district of 
the Maldens and Coombe. But the Witney Urban 
District Council Order, which aimed at the inclu- 
sion of four adjoining parishes, has been restricted 
to the urban district of Witney. Although there 
is no certainty that these and similar extensions of 
supply will be necessarily carried out, it is advisable 
to lay emphasis on the fact that the rates of one 
district ought not to be utilised for expenditure in 
a neighbouring locality unless the income from the 
latter is guaranteed to meet the payment of interest 
on the capital directly concerned and the redemption 
of the debt, and at the same time defray the work- 
ing expenses for the outside area. On the other 
hand, a different complexion is placed upon the 
matter where large consumers or customers who 
are likely to be remunerative from the beginning 
come under consideration in outside areas. 
Sec. 6 of the Electric Lighting Act, 1909, apparently 
makes provision for cases of this kind, as the Board 
of Trade has made orders in the past twelve months 
permitting the undertakers to supply electrical 
energy to certain specified premises outside their 
prescribed areas of supply. We find, for instance, 
that no fewer than twenty-three different works 
have received sanction to deal with prospective 
customers in outside localities, and as both com- 
panies and local authorities are being treated on an 
equality in this respect the practice may be worthy 
of emulation in other parts of the country. 

At the presént time not a single electric lighting 
licence is in existence, the last having been granted 
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in 1902, but revoked or repealed in the same year ; 
whilst one-third of the total number of provisional 
orders issued since 1883 have likewise been revoked 
or repealed. The number of provisional orders in 
operation at the end of 1910 was 754, these com- 
paring with 478 different electric supply under- 
takings in existence at the same time. As many 
of the latter are each in possession of more than one 
provisional order, this partly explains the difference 
between the number of works and the number of 
orders. In fact, the absorption by existing under- 
takings of provisional orders issued to others has 
been a very prominent feature of activity during 
the past few years, particularly by the power supply 
companies, and no fewer than seventy orders have 
been transferred with the sanction of the Board of 
Trade in a period of four years. It is therefore 
reasonable to assume that the number of orders the 
powers of which have not yet been exercised, or 
which are not in the hands of those who will even- 
tually exercise them, is comparatively small at the 
present time, or, at all events, down to the end of 
1909 or 1910, especially as the Board of Trade is 
now strict as regards the revocation of orders. 
Indeed, one order, confirmed as recently as 1908, 
has already been revoked, as compared with two in 
1907, eleven in 1906, and twelve in 1905. It may 
be mentioned in conclusion that the total capital 
subscribed by companies engaged in the supply 
business is estimated at £46,000,000, whilst the 
supply undertakings of municipal and other local 
authorities represent a further sum of £44,700,000, 
making an aggregate capital of over £90,000,000 
invested in the electric lighting undertakings of the 
United Kingdom. 


The Air Race. 


THE air race carried out in these islands since 
our last issue cannot be described from whatever 
point of view we regard it as anything else than 
splendid. As a spectacle it was inspiring; as a 
significant indication of the progress being made in 
aeronautical engineering it was surprising; and as 
an exhibition of sheer brutal pluck on the part of 
the aviators competing, it was magnificent. To fly 
over a set course of a thousand miles or so, and to 
do this in the face of fog, hail, rain, and blinding 
sun, is in itself a sufficiently great achievement for 
these early days of the art. But when we reflect 
that at least two of the aviators, ‘‘ Beaumont” and 
Vedrines, kept to the scheduled time allowed for the 
different sections of the route with a precision 
which many railways might envy, we begin to 
grasp some idea of the portent which the art of 
artificial flight bears for the future, and of which 
the shadow is already at our feet. Add one other 
fact. Before the race commenced five essential 
parts of each aeroplane and five essential parts of 
each motor were officially stamped. For a com- 
petitor to establish a claim to the prize at least 
two of each sets of parts of his machine had 
to pass through the entire contest unchanged. 
As a matter of fact, the winner returned with 
all the marked parts in position. Here surely 
is proof that the engineering side of aviation 
is no less wonderful than the other. Man and 
motor have conjointly been tested, and the verdict 
pronounces them as equally successful. Twenty- 
one competitors left Brooklands last Saturday 
afternoon, and of these seventeen reached Hendon 
hard on one another’s tails. Since then one by 
one their number has been diminished through 
accident and delay until, as Edinburgh, Glasgow, 
Carlisle, Manchester, Bristol, and Brighton were in 
turn passed, principal interest settled down on four, 
“ Beaumont,” Vedrines, Valentine, and Hamel. The 
first named was the first to reach Brooklands on 
the return trip, and won the £10,000 prize offered 
by the Daily Mail. But when all is done, when 
the prize is awarded, and when the sensations of 
the moment abate, some thought may perhaps be 
given to the cost of such a race. We do not 
mean the monetary cost—for aviators have every 
chance of becoming wealthy at a moment’s notice 
—but the cost in the way of lost nerve power and 
of shortening of life which the strain of flying exacts 
from the airman. The rapidity with which an 
aviator springs into public prominence is almost 
equalled by the suddenness of his retiral as an 
active exponent of his art. Those who a year ago 
were foremost in the field, and who have escaped 
the death continuously waiting for them while they 
were flying, have all retired from the active partici- 
pation in public contests. The reason for this is 
only too obvious, and while we believe that chance 
is being gradually eliminated from the domain of 
aeronautics, it is certain that the nervous tension 
to which an aviator is subject during all the time 





of a flight is a more serious barrier, and one which 
will have to be reckoned with in the near future. 
It will, for instance, almost certainly entirely pre- 
clude for all time the participation of the majority 
of people in the pleasures and dangers of artificial 
flight. 








LITERATURE. 


Brassey’s Naval Annual for 1911. London and Portsmouth : 
Griffin and Co, 

As would be expected, the characteristic arrangement of 
“ Brassey's Annual” remains unchanged, and the various 
consecutive sections which deal year by year with similar 
subjects finds the same relative places in this year’s 
volume. Chapter I., as usual, deals with the British 
Navy, Chapter II. with foreign navies, and Chapter III. 
with the never-ending and never entirely satisfactory 
tables and statements of comparative strengths. When 
these tables were first instituted the predominant position 
then occupied by the British Navy was beyond question, 
but latterly, as has been clearly traced in the successive 
volumes, this superiority is now far less marked than it 
has been at any previous period. The growth of navies 
generally, with the exception, perhaps, of those of Italy 
and Russia, has been extraordinary in recent years, and 
especially noteworthy, perhaps, is the construction of 
extremely powerful ships by South Americen Republics, 
the permanency of whose ownership is none too certain. 

In reviewing the British Navy we note at once that 
the only two armoured vessels of the unduly small 1908 9 
programme—the Neptune and Indefatigable—were both 
completed and commissioned before the close of the 
financial year. The former attained the satisfactory 
speed of 21.78 knots for eight hours, while the latter 
exceeded 26. The Colossus and Hercules—the two last 
battleships for the time being to carry 12in. guns—were 
also passed through their speed trials, though their delivery 
did not take place till later. Good progress was made 
with the Orion class. Of the protected cruisers the five 
of the Bristol class were completed, the speed in all 
cases being considerably above that designed. Other 
vessels of this type are now under construction. During 
1910-11 no less than twenty-eight destroyers were com- 
pleted—a most satisfactory total. One certainly belonged 
to an earlier programme, but fifteen of the 1908-9 vessels 
of the Beagle class were handed over, as well as twelve of 
the 1909-10 vessels of the Acorn type. In addition to 
work for the British Navy, considerable progress has 
been made in naval construction for the Colonies. Two 
armoured cruisers of 19,000 tons are in hand for the 
Commonwealth and New Zealand respectively, as well as 
two improved Bristol class vessels and two submarines. 
Tenders for the construction of second-class cruisers and 
of destroyers to be built in Canada were forwarded to the 
Canadian Government in May. The annual colonial con- 
tributions to the naval defence of the Empire go further 
than ships. New Zealand contributes £100,000, the 
Commonwealth maintains the Australian Navy free of 
charge, and £85,000 a year come from Cape Colony and 
Natal. 

The Naval Estimates for the current year reach the 
gigantic total of £44,392,000, but this figure covers all 
money spent, whether on ships or naval works; the latter 
item has only been incorporated during the last two or 
three years. Attention is called to the fact that there has 
been a very: considerable addition in recent years to 
expenditure on fleet auxiliaries — mother ships for 
destroyers and submarines, mine layers, mine sweepers, 
&e. &c.—which goes far to balance the economy made a 
few years ago by the withdrawal of ships from abroad. 

As regards France among the foreign navies there is 
little novel to chronicle. The Budget report on the Esti- 
mates drew attention to the fact that while France had 
spent £152,000,000 in fifteen years on her fleet, she had 
sunk to the fourth place, whereas Germany, whose ex- 
penditure was only £100,000,000 in the same time had 
risen to second. The German navy continues to pro- 
gress as the Navy Law arranged—so many ships struck 
off and so many added. Two older battleships were sold 
to Turkey at a truly fabulous price, and four destroyers 
likewise. The most important vessel completed was the 
Von der Tann, which attained over 27.6 knots on trial. 
She is being followed by the Goeben and cruisers H, J, 





and K, all being constructed by Messrs. Blohm and Voss | pe 


at Hamburg. 

Italian construction is proceeding slowly; the first 
Dreadnought—the Dante Alighieri—being still far from 
completion at Spezzia. She will be interesting as the first 
vessel to carry three heavy guns in one turret. The 
Austrian navy continues to occupy increasing attention 
in view of a largely increased programme, and the 
methods adopted to have the first two Dreadnoughts 
partly constructed before the means to pay for them 
were voted. Steps are being taken to increase the 
facilities for more rapidly constructing ships and guns. 
The navies of Russia and Japan present little change. 
For the former, two of the battleships ordered in 1907 
have been launched, but are still far from completion. 
There has been ample opportunity this year to observe 
the latest American battleships, the design of which is 
being closely followed in those now under construction. 
A salient feature of United States naval policy is the 
attention now being paid to the increase of their destroyer 
flotilla which has remained practically stagnant for many 
years. 

As regards secondary navies, the immense Argentine 
battleships being built in America are still far from the 
launching stage, but nearly all the twelve destroyers 
have been launched. Chile has ordered two destroyers in 
this country, and China two small cruisers. As regards 
Brazil, the mutiny of last year “ suggests the reflection 
that great armaments are valueless to a State unless that 
State possesses also trained officers and men.” There 
has been little development among the other fleets with 





the exception of that of Turkey, for which two batitle- 
ships and a cruiser have been ordered from Messrs. Arm- 
strong and Vickers. 

Chapter IV. deals with German naval administration, 
and should be studied together with a similar section that 
appeared in the 1897 volume. The merit claimed for 
Geiman administration is that the decision on all im- 
portant questions lies with the Emperor, and thus no 
final conflict of authority can arise. The existing scheme 
dates only from 1899, when a complete reorganisation of a 
hitherto unsatisfactory state of affairs was effected, and it 
embodies many features that the constitution of the 
German Empire permits and which would be impossible 
in England. Whether the double management by the 
Navy-office and the Admiral Staff is satisfactory must 
depend largely on the individua) character of the execu- 
tive members therein; a German officer might aptly 
criticise the policy of placing a civilian in the position of 
First Lord of the Admiralty. That defect is constitu- 
tional also, but it does not seem that the management of 
the service is much affected thereby. 

Chapter V., dealing with “Oil Engines versus Steam 
Turbines,” gives an interesting summary of what has 
been accomplished by various firms in developing the 
oil engines, which has apparently by now settled down to 
the Diesel system, but whether of the two or four-cycle 
or of single or double-acting design depends widely on the 
condition attaching to the particular installation. Two- 
cycle double-acting reversing engines would appear to be 
the probable development for marine work. On land the 
four-cycle single-acting type is mostly adopted. The. 
attitude of most engineers towards the oil engine is 
generally one of hopeful expectancy, though by the 
Admiralty and one or two private firms great interest is 
being taken in its potentialities. The major difficulty to 
be faced is the development of great power in one 
cylinder, 2000 horse-power being the present limit, though 
there are few engines in this country that attain even 
200 horse-power per cylinder. The practical success of 
a 6000 horse-power double-acting Diesel engine may be 
accepted as fact, but certainly no large internal com- 
bustion engine has been ordered for a battleship. It is 
interesting to note that the public opinion which has 
been aroused in this matter has apparently discarded the 
once favoured idea of gas engines and producers on board 
ship. The application of oil engines to high powers 
introduces some very difficult problems, and each 
increase of power intensifies them. No such difficulties 
exist with the Parsons’ turbine, where a 100,000 horse- 
power installation is not far from existing practice. Such 
powers are totally beyond the scope of any oil engine at 
present, the field for which lies more in the region of slow- 
running boats of 1000 to 5000 horse-power. 

There is little new to report as regards the turbine. The 
foremost position continues to be heid by the Parsons’ 
machine, which has already been adopted to the extent 
of over 6,000,000 horse-power. A few tentative trials 
have been made with Curtis turbines in this country, but 
the results indicate that no great gain is attainable by 
departing widely from the Parsons’ type. The most 
important prospective development undoubtedly lies in 
the tendency towards a mixed-system turbine which 
embodies the advantages of the velocity compounded 
wheel for the high-pressure end with the economy of the 
Parsons’ blading for the low-pressure portion of the 
turbine. Whether geared turbines will prove advanta- 
geous will be seen on the trials of the two destroyers so 
fitted that are now under construction at Southampton. 

In Chapter VI. Mr. J. R. Thursfield again reopens the 
apparently never-ending and always interesting discussion 
on whether the naval battles of the Napoleonic wars were 
fought in accordance with intention, or if the tactics were 
developed principally as the fight proceeded, and not truly 
in accordance with design. Several—St. Vincent, for 
instance—might have been materially different but for 
the presence of some one special man on the spot acting 
on his own initiative. At Trafalgar—with which Mr. 
Thursfield especially deals—the case was different, and 
this chapter is more a criticism of Mr. Julian Corbett’s 
work on that campaign rather than a résumé of the whole. 
Whether it is now really possible to determine exactly 
what happened and why is very doubtful. Even at 
Tsushima and the other Russo Japanese battles, where 
camera and typewriter were available for immediate record 
taking, the accounts from various ships, are very conflict 
ing, and it is rather like guesswork to define what hap- 
ned a hundred years ago. 

Chapters VIII. and IX. deal fairly with a very important 
subject. As was to be expected, the Declaration of 
London receives considerable attention, first, in one 
chapter by Mr. Leyland, and again from Sir Cyprian 
Bridge, the Declaration itself being printed in full in the 
Appendix. Opinion about this Declaration has been very 
antagonistic, and an extraordinary diversity of opinion 
about its provisions has been expressed, though often, as 
the Blue-books dealing with it remark, with more zeal 
than accuracy. Mr. Leyland deals with the matter in 
the spirit in which it was conceived by the Foreign.office. 
The basic princivle laid down by Sir Edward Grey in 
calling the Naval Conference was that where possible 
agreement should be reached on various outstanding 
points of law regarding which nations at issue with their 
neighbours had generally formulated their own views. In 
many directions it was found possible to supersede what 
is called “the anarchy which has hitherto masqueraded 
under the name of International Law ” by a code of which 
the essential features is that it is based on the principles 
of right and fair dealing common to all civilised people. 
Many of the points brought before the Conference were 
not found possible of solution, and were left for future 
discussion, but the determination of all parties concerned 
to arrive at an equitable arrangement where possible is 
shown by the fact that they did not allow the insoluble 
matters tostand in the way of mutual agreement on others. 

The recurring question of mercantile auxiliaries is dealt 
with in Chapter X.; it is one that does not diminish in 
complexity with time, and the solution would appear to 
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be to rely more on the generosity and patriotism of the 
English-owned lines in time of war than to attempt a 
wide system of subsidies, or the creation of a reserve fleet 
of mercantile cruisers. Here again the influence of naval 
policy on all subsidiary naval questions is paramount, 
and at present there is every indication that attention 
should rightly be devoted almost entirely to the fleet. 
Provided that is all that it should be, the other matter 
becomes quite insignificant. 

There is not much new to record about Part II., which, 
as usual, deals with lists and plans of ships. New ships 
continue to be added, and old ones are left out, but the 
character of the lists has not changed. A large number 
of the torpedo craft credited to various flags should be 
consigned to the scrap heap, but as long as they are 
retained in their respective Navy Lists they will find a 
place here. The French in particular seem to have 
amassed a tremendous number of small boats. As 
regards plates, the apparent length of the Lion is rather 
remarkable. The design of the French Courbet is not 
promising, considering what is being done in England 
or Germany, the grouping of the secondary armament— 
assuming the plate to be correct—being very poor. The 
new Italian battleships are interesting, but one cannot 
help wondering what will become of the upper deck twin 
4.7in. turrets when the forward and after barbettes of the 
Alighieri are fixed on the beam. The Russian diagrams 
are elaborated beyond those of last year, and there is also 
a new plate showing the Arkansas of the United States 
navy, whose latest armoured cruisers, by the way, are 
the Washington class—a species of hardly improved 
Drake, albeit three or four years more modern. 

Part III., dealing with armour and ordnance, is quite 
the most interesting technical section of this year's 
annual. The phrase “the biggest smallest gun and the 
smallest biggest gun,” once used by Lord Fisher to 
describe an ideal battleship’s armament, entirely covers 
the modern naval feeling regarding gunnery requirements 
and largely explains “the Dreadnought era,” to which 
Chapter VII. is entirely devoted. The biggest small- 
calibre weapon that can be fitted to ward off destroyer 
attack, combined with the smallest size of large-calibre 
gun that can be relied on to deal a smashing blow at 
10,000 yards, are at present a sine quad non. A return to 
medium weapons would raise a storm of criticism. If 
6in. weapons are used to their fullest extent for battle 
purposes, the splash of the projectiles in the water close 
to the ship—they hit on the ricochet—will, quite apart 
from the incessant noise, smoke and blast nuisance 
created, “ blanket” the target for the bigger and more 
effective weapons. A rudimentary knowledge of what 
modern fire control means should convert the sceptic to 
big-and-little-only view. If 6in. guns are carried for 
anti-torpedo defence alone, they need only be low velocity 
weapons, and as such they represent undue weight. The 
new British 50-calibre 4in. gun, designed by the Coventry 
Ordnance Works, Limited, and described at length on 
page 321, fires a 31 lb. projectile, and is much superior, 
in rapidity of fire especially, to the older types of 6in. 
weapon. Though doubt may arise as to its capacity for 
stopping the larger type of destroyer of recent years, none 
can arise to counterbalance the advantage of greater 
rapidity of fire. ~ 

As regards heavy guns the tendency appears to be one 
of increasing their individual power, rather than their 
number, while the centre line system of mounting is gain- 
ing in favour. The larger navies adhere to twin 
mountings, but Russia, Austria, and Italy are adopting 
triple turrets, an arrangement which is hardly likely to 
appeal to practical gunnery experts. Developments in 
fire contro] and cross-connected sights are referred to, 
and the new German periscopic observer comes in for 
comment. There is a feeling that the control station 
should be more protected than it is at present at the 
mast head, but if lowered to an armoured position it 
sacrifices command to protection. Even when its 
position is determined the progress in gunnery demands 
further advances in sight setting, on which so much 
depends. The new Armstrong hydro-electric mechanism, 
which is described in detail, apparently ensures a high 
degree of synchronism in main or battery sights. 
Naturally in this connection range finders call for and 
receive more than usual comment. 

Wide attention has been paid in this interesting section 
to foreign as well as British gun developments. The 
usual tables are appended dealing with ordnance, ballis- 
tics, &c., and there are, as usual, though it is almost 
impossible to prevent, some glaring errors in connection 
with them. As usual the volume concludes with a copy 
of the First Lord’s statement explanatory of the estimates 
of 1911-12. New construction is to cost just over 
£15,000,000 ; there will be, inter alia, five large armoured 
ships and twenty destroyers. The usual comparative 
tables of gunlayers’ tests and battle practice returns are 
given, together with the foreign naval estimates for the 
past year. The accumulated data thus provided forms 
year by year a reference book of very great value and 
convenience. If criticism of such a volume were to be 
bazarded, it would be directed to the list of illustrations. 
That of the Justice of the French navy is out of date 
when we might have had the Danton, while the Von der 
Tann—certainly one of the most famous ships of the past 
year—finds no place. The Newcastle and Boadicea appear 
almost too alike to be worth inserting, while the North 
Dakota might have appeared as representative of the 
United States. It is interesting to recall that in next 
year’s “ Annual” we can look forward to a description of 
those immensely powerful “ contingent ” battleships and 
the introduction of 13.5in. guns. 
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NOTES ON AN)AGREEMENT TO EMPLOY AN 
ENGINEER. 
(From a Legal Contributor.) 


Ow1ne to the complex nature of the duties which have to 
be performed by an engineer in connection with a contract 
for large works, it is essential to define his relation to his 
employer with a high degree of accuracy. To reduce the 
terms of an agreement into writing may not be considered 
essential at the outset. The relations between him and 
the company or local authority employing him may be 
of the most cordial description, but it is the unexpected 
which often happens. What appears to be prolix and 
unnecessary in a written agreement may prove to be of 
the utmost value when a question arises as to the scope 
of the engineer's duties. 

If a written agreement is necessary and desirable where 
the employer is a company or a private person, it is 
doubly so when the employer is a local authority. The 
members of such a body may be easy to deal with as 
individuals, but collectively they are ever hampered by 
having to ccnsider the pockets of the ratepayers. More- 
over, the personnel of the committee which has works in 
hand may be continually changing. The conscience of 
one year may not be the conscience of thenext. In these 
circumstances a certainty of statement appears to be of 
the utmost importance. 

The formal parts which constitute the introduction to 
an agreement are usually in some such form as 
follows :— 

This indenture made the day of between A. B., 
of , Civil Engineer (hereinafter referred to as the engineer 
of the one part) and the C.B. Rly. Co. (hereinafter called the 
company) of the other part. 

Whereas the Company is about to procure tenders for the 
erection of a certain steel railway bridge over its line at 

And whereas the company has requested the engineer to pre- 
pare the necessary drawings and specifications and estimates for 
the said bridge, and to superintend the same during its execution, 
the engineer has consented to undertake and to carry out the 
same, 

These are what are known as “recitals” in the agree- 
ment. Their object is to set forth as clearly as may be 
the chief objects which have to be affected by the agree- 
ment. 

New these presents ‘witness that in consideration of the pay- 
ments to be made to him by the said company at the times and 
to the amounts hereinafter provided, the said engineer agrees with 
the company as follows :— 

Preparation of drawings, dc.—That he the said engineer will 
prepare all drawings, specifications, and estimates of the works 
necessary for the said bridge, and alter and amend the same as 
the company may require, and will take all levels and make all 
surveys that may be necessary. 

While the duty of preparing drawings and specifications 
is by this clause cast upon the engineer, he does not 
necessarily himself become or render his employer 
responsible or liable to the contractor for mistakes or 
miscalculations. As a general rule there is a clause 
specially inserted in the contract providing that the 
employer is not to be held responsible for any errors which 
may appear in the plans and specifications. Sometimes, 
indeed, the contract contains a clause to the following 
effect :—‘“ The contractor must also go over the entire 
line or site of the works, and satisfy himself about all 
matters relating to the nature of the ground, subsoil, and 
strata, levels and inclinations, the means of access 
thereto and egress therefrom, and all other accommoda- 
tion he may require, the obstacles to the excavation of the 
trenches, the amount of water to be pumped and diverted, 
the means to be employed for maintaining the necessary 
flow of any existing water, the amount of haulage, the 
rights and interests to be, or which may be, interfered 
with by the construction, completion and maintenance of 
the works, and all other matters referred to in the plans 
and drawings to be seen at the engineer’s office, and 
in the conditions of contract and specification which 
may influence the contractor in making his tender. 
Difficulties, whether contemplated or not, which may be 
met with, or happen in the construction, completion, or 
maintenance of the works, and mistakes in the specifica- 
tion, drawings, or quantities shall not relieve the 
contractor from fulfilling the terms of his contract nor 
entitle him to any extra payment or compensation over 
the contract amount. The contractor is particularly 
referred to the contracts between the employers and 
merchants or manufacturers for the supply of the said 
materials and take all risks of delay in such supply.” 

Notwithstanding this clause, however, it is necessary 
for the engineer to exercise great care in the preparation 
of plans and drawings ; for if it should be found that he 
has recklessly or carelessly made false statements by 
words in the specifications or by inference in the draw- 
ings, his employer may be made responsible. For 
instance, in a case which reached the House of Lords a 
few years ago, contractors undertook to construct a sea 
wall to enclose a sewage settling basin according to 
certain plans and specifications. The plans prepared by 
the employers’ engineer indicated the existence of a 
certain wall which would have materially assisted the 
contractors, but owing to its not being there, they were 
put to enormous additional expense which they sought 
to recover. It was held that although the contract 
contained a clause which imposed upon the contractor 
the duty of verifying the measurements, &c., in the plans 
and specifications, the employers were liable. In giving 
judgment the Lord Chancellor pointed out that evidence 
was adduced at the trial from which the jury might, if 
they thought right, conclude that the plaintiffs were 
induced to enter into the contracts by statements made 
on behalf of the defendants. There was also evidence for 
the jury that those statements were made either with a 
knowledge of their falsity or—which was the same thing 
—with a reckless indifference whether they were true or 
false on the part of the engineers employed by the 
defendants to make the plans which were submitted as 
the basis of the tender. Having referred to the clauses 
which pointed out that the plaintiffs were not to rely on 
the plans, Lord Loreburn said: ‘“ Now, it seems clear 





thatyno one can escape liability for his own fraudulent 
statements by inserting in a contract a clause that the 
other party shall not rely upon them. I will not say that 
a man, himself innocent, may not under certain circum. 
stances, however peculiar, guard himself by apt and 
express clauses from liability for the fraud of his agents. 
It suffices to say that in my opinion the clauses before 
us do not admit of such a construction. They contem- 
new honesty on both sides, and protect only against 

onest mistakes. The principal and the agent are one, and 
it does not signify which of them made the incriminated 
—- or which of them possessed the guilty know. 
edge.” 

Recklessness in preparing plans, &c., may involve loss 
of fees. In one case a surveyor took no steps to inform 
himself of the nature of the ground forming the site of the 
intended works, with the result that he underestimated, 
and the employer was put to largely increased expenses, 
The surveyor was deprived of his fees. Best, C.J., in 
giving judgment said :—“ If a surveyor delivers an esti- 
mate greatly below the sum at which a work can be done, 
and thereby induces a private person to undertake what 
he would not otherwise do, then I think he is not entitled 
to his fees. I think it is of great importance to the 
public that gentlemen in the situation of the plaintiff 
should know that if they make estimates, and do not use 
all reasonable care to make themselves informed, they 
are not entitled to recover anything.” 

Engineer to advise the company.—That he the said engineer will at 
all times assist and advise the company in all matters relating to the 
design and execution of the said bridge. 

This clause raises indirectly the question: What con. 
stitutes negligence on the part of an engineer? Is he to 
be held responsible for every error in judgment into 
which he may happen to fall? The principles by which 
the Courts have always decided the question of negligence 
on the part of a professional man, on the rare occasion 
when it has come before them, were Jaid down in an old 
case in which it was stated that a person who enters a 
learned profession undertakes to bring to the exercise of 
his business nothing more than a reasonable degree of 
skill and care. He does not undertake, if he is an 
attorney, that he will gain a cause at all events, or, if he 
is a physician, that he will effect a cure; nor does he 
undertake to use the highest possible degree of skill. 
There may be persons who have higher education and 
greater advantages than he has, but he undertakes to 
bring a fair, reasonable, and competent degree of skill. 
This leaves the question of negligence for the jury to 
decide. 

Engineer to advise as to contract and to superintend work.—That 
he the said engineer hereby agrees to aid and advise the company 
in entering into a contract for the execution of the said bridge, 
and to superintend the work of erecting the said bridge by means 
of such periodical inspections as may be necessary, and to report 
the ae ge of the work to the company, and to issue certificates 
to enable the company to make —" from time to time to 
the contractor or contractors who may be entrusted with the 
execution of the said intended work, and to assist such contractor 
or contractors, and the said company. 

In the matter of superintendence it is important to 
bear in mind that the engineer acts as the agent of, and 
is responsible to those who employ him. As regards the 
decision of disputes between the employer and the con- 
tractor he is an arbitrator who cannot be assailed for a 
decision honestly given; but he may be held responsible 
if he fails to exercise supervision in the execution of the 
work. We may, perhaps, borrow an illustration from the 
case of an architect. Inthe case of Jameson v. Simon, 
1899, I. F. 1211, the defendant was an architect, em- 
ployed in the usual way in connection with a building of 
a house, in part of which there was to be a cement floor. 
The foundations for this floor were made of improper 
materials, with the result that dry rot broke out in the 
woodwork after the house was completed. The building 
owner sued the architect for negligence and for passing as 
sound work which was really unsound. It was held that 
the architect was liable, as he had failed to exercise 
proper supervision, and that it was the duty of an architect 
to give such supervision as would reasonably enable him to 
certify that the work of the contractors is according to 
contract. The duty of the architect was thus declared 
by the Lord Justice Clerk: ‘“ He, or someone representing 
him, should undoubtedly see to the principal parts of the 
work before they are hid from view, and if need be, I 
think he should require the contractor to give notice 
before an operation is to be done which will prevent his 
so inspecting an important part of the work as to be able 
to give his certificate upon knowledge and not on assump- 
tion, as to how work hidden from view had been done.” 
To enable architect or engineer to carry out this part of 
his obligation, every contract for works should contain a 
clause providing that the engineer may order work which 
has been closed up to be re-opened. 

Duty of engineer.—That the said engineer will and he hereby 
agrees to exercise reasonable skill and diligence in the discharge of 
the foregoing duties so undertaken by him and to act fairly as 
between the said contractor or contractors and the said company. 

This clause is sometimes put in, but in fact it is super- 
fluous. It merely states the implied obligation of an 
engineer who signs an agreement which does not contain 
the clause at all. It may, however, be wise to insert this 
clause, because it states in plain terms that the engineer 
owes a duty to the contractor as well as to the employer 
to whom he appears to be more immediately responsible. 

Remunevation.—In consideration of the due discharge by him of 
the duties so undertaken, the said company agrees to pay to the 
said engineer the sum of £— at the times and in the manner 
following, that is to say, one payment of £— when the contract for 
the said intended works has been entered into, a second payment 
of £— when two-thirds in value of the said intended works have 
been executed, and a third and final payment of £— within three 
months after the date of the issue of the final certificate to the 
contractor or contractors for the said intended works by the said 
engineer ; provided that in case the company should determine not 
to proceed with the said intended works, they shall pay to the 
a8 engineer in consideration for preparation by him of the said 
drawings, specifications, and estimates, the sum of £200, and the 
said documents shall thereupon become the property of the said 


company. 
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Unless provision is made for payment of the fee due to 
an engineer by instalments, he would have to wait until 
the completion of the work before he could recover any- 
thing. This would be a serious matter in the case of a 
long and tedious contract. Some provision, too, must be 
made for the chance of the employers not going on with 
the work. In that case the engineer might lose the 
whole of his fees ; and he might even lose the plans which 
had taken much time to prepare, and which might be 
useful in another job. 

Arbitration.—And it is further agreed by and between the said 
parties that should any dispute whatsoever arise between them 
and payment of any sum of money be claimed by the one party 
and such payment be disputed, all such claims and counterclaims, 
if any, shall be referred to the determination of an arbitrator to 
be nominated by the president for the time being of the Institu- 
tion of Civil Engineers on the request of either of the parties. 
Upon every and any such reference the costs of and incidental to 
the reference and award respectively shall be in the discretion of 
the arbitrator, who may determine the amount thereof or direct 
the same to be taxed as between solicitor and client, or as between 
party and party, and shall direct by whom and to whom and in 
what manner the same shall be borne and paid, This submission 
shall be deemed to be a submission to arbitration within the mean- 
ing of the Arbitration Act, 1889. 

In witness, &c, 

An arbitration clause is now common form in all agree- 
ments -between engineers and their employers. The 
clause does not oust the jurisdiction of the Courts ; but it 
has the effect of enabling either party to prevent the other 
proceeding with an action. For instance, suppose the 
engineer were to sue for one of the instalments due to 
him. The employers might issue a summons to stay the 
action on the ground that there was an arbitration clause 
and the decision of an arbitrator upon the matter in dis- 
pute was a condition precedent to the action. If, how- 
ever, the employers allowed the action to proceed, the 
Courts would entertain and give judgment upon it. 








FIAT MARINE OIL ENGINE. 


THE Fiat Company, of Turin, well known as a maker of 
motor cars, has, of recent years, taken up the manufacture 
of heavy oil engines. The first engines made were of a light 
and high speed type, designed especially for use on sub- 
marines, torpedo boats, or auxiliary craft attached to large 
warships. On these the experimental work was done, and 
when their success, particularly as regards reversibility, was 
assured, larger sizes were taken up, and to-day the company 
has under construction heavy oil engines to the extent of 
many thousands of horse-power, both for marine use and for 
fixed plants on land. The motors are all of the single-acting 
two-cycle Diesel type, and are made for either high or 
moderate speed. The number of revolutions of the latter 








varies between 150 for the 1000 horse-power motor to 300 for 
the 100 horse-power motor, the weight of the motor with 
accessories being about 40 to 50 kilos. per horse-power. The 
number of revolutions of the high-speed type varies between 
600 for the 100 horse-power, and 450 for the 1000 horse- 
power motor, the weight being from 16 to 20 kilos. per horse- 
power. 

An example of the latter is illustrated above. It is a 
600 horse-power motor which makes 500 revolutions per 
minute. The general arrangement of this motor will be 
easily gathered from the engraving. The cylinders are all 
cast separately, and there are no independent scavenging 
pumps, the main pistons being of two diameters, of which 
the upper and smaller part forms the motor piston, whilst 
the lower part works as an air pump. This arrangement 
permits a marked reduction in the length of the motor and 
improves the balance. The upper part of the crank chamber 
serves as a reservoir for the scavenging air which is com- 
pressed to about 0.2 to 0.4 atmospheres, according to the 
number of revolutions. The air is conducted to the scaveng- 
ing valves through passages cast with the framing and 
cylinders. ‘There are two scavenging valves for each cylinder 
placed on the cover with the oil valve and the compressed air 
inlet valve for starting. The exhaust, as is usual with two- 
cycle motors, takes place through ports in the motor liner 
which are uncovered by the piston. 

The high pressure compressor is of the two-stage horizontal 
type, and is driven by an extension of the crank shaft. In 
front of the motor, and driven by the main shaft at reduced 
speed, there is a group consisting of the water pump for 
cooling the cylinders and a lubricating oil pump ; this oil is 
also used for cooling the piston, as water cooling in types of 
such reduced dimensions would present difficulties and the 
possibility of inconvenience. 

The valve lay shaft is supported by brackets as shown, and 
is driven by the main crank shaft by means of a vertical shaft 
and two pairs of helicoidal wheels. The valves of each cylinder 
are driven by a single angular cam, which receives an oscilla- 
tory motion from an excentric keyed to the lay shaft. At 
one of its two extreme positions this cam opens the two 
scavenging valves, and at the other lifts the fuel valve. This 
simple arrangement is made possible by the fact that in the 
normal distribution of these motors fuel admission and 
scavenging are at 180 deg. of a revolution apart. Hence it 
follows that to change from forward to astern gear, it is 
sufficient to change the angle of the excentric on the main 
shaft, and this change is made by moving axially on the 
vertical shaft the helicoidal wheel working the horizontal 
shaft. The displacement is made by compressed air. 

The operation of the valves for starting by compressed air 
is obtained by double-profile cams—one for each cylinder— 
which are keyed on the horizontal shaft, and which can be 
moved in the direction of the axis by a small shaft in the 
interior of the lay shaft itself, which is hollow; the two 
extreme positions give the movement ahead or astern, and in 
the centre position the valves are closed. 











Starting, reversing, and regulating the power and number 
of revolutions are controlled by means of a lever and handle, 
which are seen in front of the ‘‘ manceuvring-box,’’ placed 
near the extremity of the motor. The upper lever serves to 
displace the helicoidal wheels on the vertical shaft, as already 
mentioned, and the cams which work the starting valves on 
the horizontal shaft, whilst the lower handle regulates the 
stroke of the fuel pump. The working is very simple, and 
in the official trials made on a motor of this type for the 
Italian Royal Navy it was found possible to reverse the 
motor easily in five seconds, starting at full speed. 








TRIALS OF THE FRENCH BATTLESHIP 
MIRABEAU. 


THE French battleship Mirabeau has recently completed 
her official trials, and we give below a summary of the speeds 
achieved and of the consumption of coal under various con- 
ditions. The vessel is fitted with Delaunay-Belleville water- 
tube boilers, twenty-six in number, having a combined grate 
area of 145 square metres, and a heating surface of. 4787 
square metres. Her safety valves are set to blow 18 kilos. 
per square centimetre, say 256 lb. per square inch. The 
engines consist of two sets of Parsons’ type turbines working 
on four shafts. 

Ten Hours Full siesaee Trial, 


Date 


abd “a 20th June 
Number of boilers at work .. 26 


Consumption of coal per mile, contract .. 967 kilos. = 2131 Ib. 
7 a i » actual .. .. .. 939kilos. = 2069 Ib. 
me ss» oe my of grate per hour 128 kilos. = 282.1 Ib. 

sq. ” ” 26.2 Ib. 

Number of rev olutions . wa) Leen Ka 321 

Mean speed (contract, 19. 25 knots) | 19.73 knots 


Six Hours Trial with ali: Thirteen Boilers at Work. 
23rd June 


a ee oe ae ee ee ee 
Consumption of coal per mile, contract . 410 kilos. = 904 Ib. 


” ” 0 » actual .. .. .. 400 kilos. = $82 Ib. 
pes + 9»  8q. mM. of grate per hour 40 kilos. = 88.2 Ib. 
” » 9 Sq.ft. ,, ” 8.2 Ib. 
Number of revolutions .. ; , 221 
Mean speed ae * ate 14. 53 knots 
Twenty-four iiss Tr ial with all Boilers at Work. 
Date -. «+ 27th and 28th June 


685 kilos. = 1510 Ib. 
667 kilos. = 1470 Ib. 
84 kilos. = 185 Ib. 


Consumpti ion of coal ‘per mile, contract 


” ” ” ” 


actu ee 
sq. m. of grate per hour 
ft. 


” ” ” 


’ ” as ’ 17..2 Ib. 
Mean speed age “ iegee 18.27 knots 
Six Hours scene Trial with Nine Boilers at Work. 


Date ee 6th July 


Consumption of coal ‘per mile, contract - . 280 kilos. = 617 Ib, 
- 258 kilos. = 569 Ib, 


” ” ” ” actu: 
ne » 9» 8. Mm. of grate per hour 19kilos. = 41.9 Ib. 
sq. ft. ,, ” 3.89 Ib. 
Number of rev olutions we Red ee cs 163 
Mean speed . 10.74 we 


These results were soe at in — of the fact that one 
of the propellers had one of its blades damaged 
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A NEW THEODOLITE. 





THE transit theodolite illustrated in the accompanying 
engravings is intended primarily for use in gold, coal, and 
other mines, and has been specially designed to resist the 
rough usage, dust, and damp ordinarily encountered in sur- 
veying work in such places. To this end it has been con- 
structed on as simple lines as possible, and, although to some 
it may appeara somewhat heavy piece of apparatus, it is strong, 
compact and rigid, as a theodolite of its class should 
essentially be. 

It will besseen from our engravings that the instrument is 





Fig. 1 


supported from the tripod on the “‘ three-screw’’ or “‘ tri- 
angular plate’’ system. The points of the levelling screws 
bear on a hole, slot, and plane, so that the instrument may 
be removed and replaced accurately in the same position. A 
central screw holds the base plate down on the tripod head. 
By means of a spring and spherical washer surrounding this 
screw the base plate may be adjusted in level after the central 
screw has been screwed home. The triangular base plate 
provides a bearing for a vertical pivot which at its upper end 
is widened out into the horizontal or azimuth divided circle. 
Aclamp A provided with a fine adjustment screw B embraces 
the vertical pivot, so that ‘the azimuth circle may be quickly 
adjusted:approximately, and, then accurately in any required 
position. The upper edge of*the azimuth circle is bevelled to 








Fig. 2 


30 deg., and reads from 0 to 360 by half degrees. The circle 
is 5in. in diameter, and the graduations are cut on solid 
silver. 

Bearing on the top surface of the azimuth circle is the 
revolving table carrying the uprights for the telescope. A 
binding screw C permits of the table being roughly clamped 
relatively to the azimuth circle. A fine adjustment device D 
gives the necessary means of setting the vertical axis of the 
telescope accurately in position. The revolving table follows 
up the motion of the fine adjustment screw by means of a 
spring buffer-like device E. Two spirit levels at right angles 
to each other are mounted on the table in the usual manner. 
At opposite sides of the instrument, and midway between the 
telescope standards, two verniers are formed on the edge of 





the table, which is bevelled to correspond with the azimuth 
circle, These verniers are protected by glass sightings, and 
enable the azimuth circle to be read to within 30 seconds of 
angle. Two microscopes for facilitating the reading of the 
scales are mounted on across arm pivoted at the centre of 
the table. As the rotation of the revolving table is intended 
to be made in the clockwise direction, the zero of each vernier 
scale is displaced 15 deg. to the right of the line of sight of 
the telescope. 

The telescope standards are U-shaped, and are cast in one 
piece. They are made of a special aluminium alloy, and are 
strongly ribbed to secure strength and rigidity. As no com- 
pass is provided on this instrument, the uprights can be run 
into the base of the standard casting with a large curve, 
thereby giving great rigidity to the upper structure. At the 
same time, the horizontal axis of the telescope can, by reason 
of the omission of the compass usually found in transit 
theodolites between the uprights, be brought lower than is 
customary without interfering with that essential charac- 
teristic of the instrument—the complete rotation of the 
telescope on its horizontal axis. In this way the common 
objection to the transit type of instrument—namely, the 
height of the standards—is largely overcome. 

Depending from the right-hand end of the horizontal axis 
of the telescope is the sector lever. A binding screw F 
enables this lever to be clamped to the horizontal axis, so 
that this may be adjusted by means of the fine screw and 
vernier device G carried on the sector lever at its lower 
extremity. The graduations on the vernier device G aresuch 
that each division represents a movement of the longitudinal 
axis of the telescope. through 45 seconds of arc. The left- 
hand end of the horizontal axis carries the vertical circle. 
This, like the azimuth circle, is 5in. in diameter, is graduated 
on solid silver, and reads to half degrees. A vernier carried 
on the casing surrounding the vertical circle enables the read- 
ings to be taken to minutes. The casing and vernier are, of 
course, stationary, but two screws bearing against a lug 
formed on the left-hand telescope standard provide a means 
whereby the zero of the vernier scale may be adjusted as 
required. A reading microscope is fitted immediately over 





Fig. 3 


the opening in the surrounding casing through which the 
scales can be seen. Here, as in the azimuth circle, the 
scales are protected from dust and damp by a glass window. 

The main telescope is 10in. long, has an aperture of 1fin., 
and a power of 23 diameters. The eyepiece has a spiral 
screw adjustment of an improved design, and has fixed stadia 
wires. A graduated level 5in. in length is mounted beneath 
the main telescope. The field of view is 1 deg. 48 min. An 
auxiliary telescope, 64in. in length and lin.*in aperture, is 
also provided. This telescope can be attached either above 
or below the main telescope, or at either end of the horizontal 
axis. When the auxiliary telescope is in any one of these 
four positions a balance weight H is screwed on to the 
corresponding point on the other side of the main telescope. 
This prevents the readings from being upset by any distortion 
of the axis, &c., due to the additional weight of the auxiliary 
telescope. Both telescopes invert the image, and are con- 
structed damp and dust proof. 

The tripod legs are made of white hardwood, and their 
design is strong, rigid, and light. The legs are in two 
sections, and are fitted with a strong clamping device. The 
tripod head is in one casting. On the top of the head is a 
three-pointed plate carrying the hole slot and plane, in which 
the levelling screws engage. This plate is given a certain 
degree of freedom over the surface of the tripod head, and can 
be clamped thereto in any position by a screwed washer. 
The theodolite is being put upon the market by John Davies 
and Son (Derby), Limited, All Saints Works, Derby. 








Tue Corporation of London Bill for the construction of 
a new bridge across the Thames between Southwark and Black- 
friars, which has been re-committed for further consideration, 
came again before the Select Committee of the House of Com- 
mons on July 12th. The proposals had been attacked on archi- 
tectural and utilitarian grounds, but the Committee again decided 
that the scheme for the construction of the proposed bridge, in- 
cluding the approaches thereto, was both in respect of architec- 
ture, design, and convenience for traffic one of the best adapted to 
the public needs and the one best suited to the character of the 
site. The Committee will report accordingly to the House. 








AUTOMATIC LOCOMOTIVE CYLINDER By. 
PASS. 

IN locomotives fitted with piston valves it is desirable to 
provide some means of reducing the back pressure when 
“‘coasting.’’ With this object in view the Siabloff valve is 
used on a large number of Russian locomotives. Its con- 
struction and arrangement is shown by the accompanying 
drawings, and will be readily understood. It consists of a 
spring-loaded piston open above to the atmosphere and below 
to the regulator valve. In its upper part a port is fashioned 
which puts the two ends of the cylinders into communica 
tion, thus allowing the air to circulate freely. This occurs 
when the steam is shut off, the valve being then depressed 




















by the spring ; when, however, the regulator is open steam, 
passing by the pipe C, raises the valve and closes the inter- 
communication passage. The valve, it will be seen, is fully 
automatic, but it can if desired be coupled by a special valve 
to the boiler, in which case it has to be operated by hand. 
In engines using superheated steam it is usual to connect 
the pipe C with the admission end of the superheater, instead 
of direct with the regulator. The valve body is provided 
with a steam jacket to obviate distortion, and as the steam 
employed in it is not at a very high temperature, no lubri- 
cating device is required, an occasional cleaning with paraffin 
being found sufficient to ensure its free operation. 








VISIT OF ADMIRAL COUNT TOGO TO 
HADFIELD’S WORKS. 


ON Friday last Admiral Count Togo, accompanied by Rear- 
Admiral Dundas of Dundas, Captain K. Ide, the Japanese 
Naval Attaché, and other members of his suite, visited the 
Hecla and East Hecla Works of Messrs. Hadfield’s Steel 
Foundry Company, Limited, Sheffield, chiefly to see the 
development of war material products by this firm. The 
visitors were first shown over the Hecla Works, which, since 
the establishment of the East Hecla Works at Tinsley, have 
been devoted entirely to the manufacture of projectiles. 
These works are at the present time busily engaged in the 
manufacture of armour-piercing and other types of projectiles 
of all calibres up to 14in. Large numbers of the Hadfield 
‘*Heclon’’ armour-piercing shell equipped with the new type 
of cap were shown ready for despatch, but even more interesting 
was a group of projectiles of the heaviest calibres which had 
been fired and had successfully perforated, unbroken, 12in. 
K.C. plates of the latest type. One of these was a 14in. shot, 
weighing no less than 17001b., and this had perforated a 
12in. plate at a specially low velocity. Another of these pro- 
jectiles of 12in. calibre had perforated, also unbroken, a 12in. 
K.C. plate and was recovered two miles beyond the target. 

The Admiral then proceeded to the East Hecla Works of 
Messrs. Hadfield and Tinsley, which cover an area of 90 acres, 
employ over 4000 hands, and where the general work of the 
company is carried on. The extensive steel foundry, said to 
be largest in the world, being as it is 1200ft. in length and 
covering over 6 acres, where all types of steel castings from a 
few pounds in weight to over 30 tons were seen in course of 
manufacture, wae first visited. Here work of special interest 
was in progress, including that on gun shields of patented 
construction both for land and naval service, communication 
and ammunition tubes, conning and director towers, and 
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other important parts for the armoured portions of battle- 
ships and cruisers of all types. All the articles enumerated 
are made of Hadfield’s ‘‘ Era’? steel. 

Another department visited was that for the manufacture 
of track work for tramways and light railways, where, in 
addition to points and crossings for various municipalities, a 
considerable amount of work for the conduit system of the 
London County Council was in course of construction. Most 
of this track work is made of the Hadfield ‘‘ Era’’ manganese 
steel, a material which combines the property of extreme 
toughness with hardness, thus rendering it specially suitable 
for work which is subjected to such hard service as that of 
tramways. 

The department devoted to the manufacture of mining 
machinery was next visited. Here was seen in the course of 
erection a large number of rock crushers of various types for 
shipment to different parts of the world. Some of these were 
capable of crushing in one operation pieces of rock of about 
half a ton in weight to the smallest size. The crushing parts 
of all these machines are made of the Hadfield ‘‘ Era ’’ man- 
ganese steel mentioned above. 

The large machine shops were also visited. These cover 
an area of about five acres, and are fitted with machine tools 
of the most modern type, some of them of very heavy 
description. All the tools, cranes, &c., throughout the 
works are electrically driven, the current, which also supplies 
the lighting, being generated on the place by engines capable 
of developing 6000 horse-power. 

At the conclusion of his visit Admiral Togo expressed 
himself as being highly delighted with all he had seen. 








A SIMPLE INDICATING GEAR. 


AN extremely simple indicating gear which can actually 
be carried in a waistcoat pocket of ordinary size has been 
invented by Mr. James Graham, of Southport, who is respon- 
sible for several other indicating appliances. It is claimed 
for this gear that.it is equally applicable for all sizes of 
engines, requires no complicated adjustment, is always 


ef 


Fig. 1—SHEAVE PULLEY FOR INDICATOR GEAR 








ready, is easily fixed, and gives correct records. The appli- 
ance consists of an accurately made and plated set of minia- 
ture sheave pulley blocks contained in a leather case. It is 
shown full size in Fig. 1, A being a stationary block which 
is tied by means of a cord or wire to some fixed part close to 
the engine, such as a hand-rail pedestal bolt, or other fixture 
well in front of the engine crosshead; B is the moving block 
which carries the cord connection direct to the tension springs 
attached to the indicator barrel nut. The cord is kept taut 
when changing diagram papers by two small spiral springs 
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PLAN 
Figs. 2, 3, and 4—METHODS OF USING THE PULLEYS 


supplied with the gear, and is provided with a loop to hitch 
on to the indicator hook as shown. The two blocks A B are 
used for all strokes up to 3ft., as shown in Fig. 2, but for 
strokes exceeding 3ft. an additional small snatch pulley C is 
used, as shown in Fig. 3. Fig. 4 shows a convenient arrange- 
ment of attachment in the case of single-acting gas engines. 

The blocks A B are threaded to suit the different strokes of 
engines and the length of the diagram required. For 
instance, eight cords will give a diagram of one-eighth stroke, 
seven cords one-seventh, and so on. The gear has been 
regularly used by the inspecting engineers of the National 
Boiler and General Insurance Company, Limited, for indi- 





cating gas and steam engines, and has, we are informed, 
given satisfactory results. 

The following table shows the lengths of diagrams obtained 
for different strokes :— 


Fig. 2. | 





Length | Fig. 3. 
| of Stroke Stroke 
| diagram. | of engine. | of engine. 
j 
in. ft. in. ft. in. 
Eight cords 4 3.0 6 0 
32 2 6 5 0 
3 | 20 40 
24 1 0 3.0 
14 7-6 20 
Seven cords FRC tea gs ee 4 2 6 5 0 
34 2 0 4 0 
24 1 6 3 0 
1z 1 0 Zz 0 
Six cords 4 20 4 0 
3 i 3.0 
2 1 0 20 
ROU ss) aa) da | ek 03.) sian we 33 1 6 
24 1 


The gear is being placed on the market by Schaffer and 
Budenberg, Limited, Manchester. 








TUBELESS SUPERHEATER. 


THE accompanying drawings show a new tubeless super- 
heater applied to a 9ft. 6in. Lancashire boiler. It consists of 
a semi-circular box-like receiver in which is a number of 
diaphragm plates dividing the superheater into a series of 
compartments, spaces being left alternately at the top and 
bottom for the passage of the steam in a zigzag course. In 
this way the steam from the boiler on the way to the engine 
is caused to flow for a considerable time over the plates of 
the superheater, which are heated by the hot gases from the 
fires to a temperature considerably higher than that in the 
boiler, ensuring the conversion of the aqueous particles into 
steam. In Lancashire boilers, as shown, the apparatus is 
situated at the rear end, and entirely dispenses with the flue 
dividing wall. It is made of steel throughout. In the 
larger, sizes the diaphragms consist of steel channels which 
are riveted, to ‘the side plates, and act as stays, as shown, but 














Main Flue. 





Sectional Plan 
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Seven years ago I installed twenty steam-jet forced-draught 
furnaces ; the bars of these are stationary, jjin. wide and in. 
apart ; on these grates nearly every Midland fuel has been tried 
for long and short periods. At first I thought that the cheapest 
fuel would be the most economical, and bought a large quantity 
having a percentage of ash ranging from 25 to 39 per cent., 
volatiles 28 and 21 per cent., calories 5610 for the 25 per cent., 
while for the 39 per cent. the calories was returned by the labora- 
tory ‘will not burn.” The average extending over twelve months 
was :—Water, 11.64; ash, 30.57; coke, 75.62; volatile, 24.38 ; 
combustible, 69.43 ; calories, 4524. 

The result of this purchase was that when anything more than 
the normal amount of steam was required it could not be furnished, 
as, owing to the excessive amount of ash, the fires had to be 
cleaned so frequently that a point was soon reached when putting 
on more than a certain amount of fuel caused a drop in the steam 
pressure. A change of stokers did not improve matters, so, to 
run the slack contract out, a ‘‘ nutty” slack was bought with the 
following analysis (an average of 39) :—Water, 11.3; ash. 8.5 ; coke, 
64 8 ; volatile, 35.2 ; combustible, 91.5 ; calories, 7074. This was 
mixed with the fine slack (or ‘‘ garden soil,” as the men christened 
it), and the result was satisfactory as far as ‘‘ keeping steam” was 
concerned, but not as regards price, the ‘‘nutty” slack being 
expensive. I tried altogether twenty-seven varieties of slack, each 
of which was carefully analysed. I suppose most steam users have 
met the colliery agent who ‘‘has half a-dozen trucks delivered in 
the district by mistake” for sale. I tried this sort as well as the 
six sample trucks having an ash percentage the colliery agent 
‘thinks of about 2 per cent.,” and which turns out to be 17 per 
cent. or thereabouts. ‘‘ Rough slack” I found to be uneconomical, 
as the steam got through the fire too quickly. Finally, for good 
steam-raising qualities with this class of grate where the bars are 
close and there is a good draught, either by chimney or mechani- 
cal means, and for reasonableness of price, I find that a washed 
fine slack with approximately the following analysis is the most 
suitable :—Water, 17; ash, 14; coke, 70; volatile, 26; combus- 
tible, 86; calories, say 6700. The evaporation then amounts to 
about 54 lb. of water per pound of fuel, and the saving in the cost 
of fuel in comparison with ‘‘ rough slack” about 20 per cent. 

Wolverhampton, July 25th. P. A, LEWIS. 





THE TRAINING OF ENGINEERS. 

Sir,—‘‘ Pater,” in his letter of last week, appears to favour my 
‘* Neapolitan Ice” system, but has doubts as to whether there are 
leading firms who will fall in with such a scheme. 

Unfortunately there are at present but few first-class engineering 
concerns which realise the possibilities of the combined system and 
provide the necessary facilities. There are one of two leading 
firms, however, which appear to be working in this direction, and, 
as far as the works are concerned, it is certainly possible to train a 
lad in accordance with the programme that I have set out. 
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TUBELESS SUPERHEATER APPLIED TO A LANCASHIRE BOILER 


in the smaller sizes the diaphragms consist of steel plates 
carrying stout ferrules through which are passed screwed and 
riveted stays to bind the side plates together. Provision is 
made for cleaning and examination, there being an inspec- 
tion hole at the top of each compartment, except the end 
ones, which are provided with mud holes. British Admiralty 
results are the basis for the calculations used in the design of 
this superheater, and it is claimed that the design ensures 
just sufficient temperature of superheat as will make it 
certain that no condensation shall take place before the 
piston of the engine has completed its effective stroke. 

For locomotives the design of the superheater is modified, 
and consists of two curved boxes—one for each cylinder— 
fixed one on each side of the interior of the smoke-box. A 
space is left between the superheater and the side of the 
smoke-box for the passage of the hot waste gases which would 
otherwise go direct to the chimney, and which are deflected 
by an inclined baffle plate and horizontal diaphragm. The 
gases are thus forced to travel down the lower concave sides 
and up the convex sides of the superheaters. Curling round 
the top of the superheater the gases are guided downwards 
between the upper concave portions and a parallel interior 
plate of similar curvature until they are drawn into the 
partial vacuum caused by the blast pipe, and go up the 
chimney. In Scotch type marine boilers the superheater is 
fitted in the smoke-box above the boiler tubes. The makers 
of this appliance are the Simplex Superheater Company, 
Limited, 39, Victoria-street, Westminster. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE CALORIMETER IN THE POWER-HOUSE. 


Sir,—In ‘‘ The Calorimeter in the Power-house ” leader in your 
issue of June the 16th, page 622, occurs the following sentence :— 
‘‘The fine slack or ‘dant,’ for which it is difficult at times to find 
a purchaser, will be found out and out the cheapest type of fuel, 
notwithstanding its 40 per cent. or so of ash,” and you ask for 
further information. Perhaps, therefore, my experience of steam 
raising with cheap fuel may be of interest. 


The difficulties which appear insurmountable’to those who have 
not tried for themselves are more apparent than real, and given a 
steady supply of lads of the right sort, a capable and tactful in- 
structor, and an unprejudiced staff at the works, they will become 
a negligible quantity. 

It is clear, however, that but little progress can be made with 
the class of lazy, indolent youth who has done so much to disgrace 
the pupil system in the past, and until those interested can be 
brought to see the advantages of the combined as compared with 
the separate systems, it is reasonable to suppose that the works 
which take pupils will remain the dumping ground for those who 
cannot hope to pass an entrance examination, and who are gene- 
rally classed as wasters. B.Sc., A.M. Inst. C.E. 

Chelmsford, July 25th. 








Ciry AND GuILDs oF Lonpon INsTITUTE.—On the report of the 
delegacy charged with the management of the City and Guilds 
(Engineering) College, the Council of the City and Guilds of 
London Institute have awarded the diploma of ‘‘ Associate of the 
City and Guilds of London Institute” to the following matri- 
culated third year students of the City and Guilds College, who 
have completed a full course of instruction as prescribed by the 
Council :—Civil and Mechanical Engineering (56): C. O. C. Reilly 
(Bramwell Medal), E. C. Abbott-Young, H. W. Ash, W. B. Ayres, 
H. W. Beale, F. R. Blackmore, G. L. H. Bradley, R. C. Brown, 
J. S. Burns, A. P. Cole, T. Dass-Kochhar, F, W. Davey, J. W. L. 
Davies, C. A. A. Elliot, A. L. Evans, S. E. Faber, A. G. T. 
Glaisby, J. L. Grant, C. F. Highett, H. B. R. James, A. R. C. 
Jenks, C. R. H. Kane, R. A. Knight, V. K. Kunte, L. Lacey, 
B. M. Lal, A. B. Lawson, H. L. Leicester, W. J. Lodge, J. H. 
Mair, G. J. Malcolm, T. H. J. Maringe, H. Mawson, A. C. 
McHatton, J. A. Miles, J. C. Mills, F. E. Mocatta, A. V. Nicolle, 
G. Osmand, R. F. Parkinson, C. L. Patrick, N. D. Quirk, 
D. Reeves-Smith, H. A. Reid, J. M. de las Rivas, C. G. Ruck, 
J. G. Schon, A.C Smith, N. J. Sossidi, J. A. Stein, R. V. W. 
Stock, B. L. Subarwal, J. A. Tennant, A. J. White, H. D. Wilkin- 
son, H.G Wilkinson. Electrical Engineering (30): A. H. Barrett 
(Siemens Memorial Medal), W. B. Bacon, W. E. Barker, A. S. M. 
Best, M. de Castro, S. N. Chopra, C. A. Claremont, H. J. Eley, 
E. P. Elworthy, C. F. Freeborn, C. L. Hall, N. P. Hinton, T. J. 
Hornblower, A. N. Kingsbury, W. H. Lovell, A. A. Maytham, 
B. McCormick, T. E. de Morsier, W. W. P. Page, E. Potter, S. M. 
Rawson, A. Riddle, H. W. D. Rock, P. G. Ryder, C. W. Saunders, 
G. F. R. Schmidt, G. J. Scott, R. W. Shackell, W. Still, C. Van- 
dermin. Chemistry Department (10): G. G. Carter, B. G. Donne, 
H. W. Gosney, R. S. Haskew, J. F. Potts, L. W. Quelch, W. H. 
Robertson, N. E. Sidertin, E. E. Walker, D.S. Zossenheim, 
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RESULTS OF EXPERIMENTAL TANK TESTS 
ON MODELS OF SUBMARINES.* 
By MASON §S. CHACE, Member. 


THE model tests, the results of which are bere rcorded, form a 
art of a series of a number of models of submarines tested at the 
Jnited States Experimental Model Basin, Navy Yard, Washington, 

D.C., for the author. This paper presents the results of tests of 
four models all derived from the same parent form. These tests 
comprise speed and power tests of the four models; also an experi- 
mental determination of the stream lines, or lines of flow, around 
one of the models. 

Description of the models.—These models are of a simple, 
elementary form, with the bow and stern exactly alike, and of canoe 
shape. All four models have a uniform spindle diameter of 12in. 
Fig. 1 shows the combined body plan of all models, and the form 
of conning tower used in the tests. The sheer and half breadth 
plans, also the diagonals and curves of sectional areas for models 
No. 2. and No. 2H, are given in Fig. 2. 

Model No. 1, the parent form, has circular cross sections. All 
models, with the exception of model No. 1 A have a length on the 
load water-line of 12ft., and a parallel middle body 14.4in. long. 

Model No. 1 A was derived from model No. 1 by the removal of 
this parallel middle body and a consequent reduction of the load 
water-line length to 129.6in. 

Model No. 2 was derived from model No. 1 by slightly fining the 
ends on about one-quarter of the length from each end, and 
changing the shape of the end sections from circular to oval, 

Model No. 2H was derived from model No. 2 by hipping out 
amidships, above the axis of the spindle, and fairing in with the 
original form. 

The principal dimensions and characteristics of these models are 
given in the table which follows, This table is prepared on the 
assumption that the models represent full-sized vessels, on the 
scale of lin. equals a foot, and all figures in the table are for such 
full-sized vessels floating, or submerged, in sea water. The dis- 
placement and wetted surface of the conning tower appear at the 
bottom of the table. The figures pertaining to the conning tower 
are not included in others given in the table. 














TABLE I. 

Dimensions and elements. RA Ra g® D4 >. ate: 
Length overall, ft. .. .. .. -- --| 145.58 131.18 | 145.58 | 145.58 
Length between perpendiculars, same 

as length on L.W.L., ft... ..  -. 144.00 129.60 144.00 | 144.00 
Beam, extreme, ft. aoe 12.00 12.00; 12.00 13.33 
Beam et T.W.1., %... .. .. 2-0. 6.00 6.00 6.00 13.29 
Ratio of length on L.W.L. to extreme 

OR Sc lss om. ok we «sae oe] SEA | 20.00) 32:00 90:00 
Draught, extreme to L.W.L., ft... ..) 11.25, 11.25) 11.25 11.25 
Freeboard, L.W.L. to top of super 

NGS an os. sar 55: ae 3.75 3.75 3.75 3.75 
Depth, total, keel to top of super- 

a oe 15.00 15.00) 15.00 15,00 
Ratio of length on L.W.L. to total 

Eee ee ee 9.60 8.64 9.60 9.69 
Ratio of beam on L.W.L. to draught .. 0.53 0.53 0.53 1.18 
Displacement, immersed to L.W.L., 

DONS 4. os se. a0 oe. ve. ao) ROOD |) TMS | OHA 319.0 
Displacement, emerged above L.W.L., 

ee ee ee ee 72.0 80.5 114.7 
Displacement, total, submerged, long 

SE 55 ae on; eb ae ow mpi ae ee. [ee 1 OS 1408.7 
Emerged displacement in per cent. of 

total displacement, submerged per 

age See ee ee ee 22.8 21.9 26.4 
Emerged displacement in per cent. of 

displacement immersed to L.W.L., 

percent. .. .. .. «. «. «- 238.0 29.5 28.0 39.0 
Displacement-lengths coefficients, 

D 

( L y’ for the two conditions: 
100. 

Floating at L.W.L. 97.0 | 112.2 96.1 106.8 

Submerged .. .. .. -. «- a-| 124.2. | 145.3 | 128.1 | 145.2 
Midship section area to L.W.L., sq. ft.| 110.1 | 110.1 110.1 | 125.0 

. » coefficient to L.W.L... 0.816 0.816 0.816 0.836 
” area to top of super- 

structure, 8q. ft. .. .. .. «. «-| 182.5 | 182.6 | 182.5 | 161.5 
Midship section coefticient to top of 

superstructure ee ee ee 0.736 0.736 0.736 0.808 
Longitudinal coefficient toL.W.L. .. 0.64 0.60 0.63 0.62 
Longitudinal coefficient to top of super- 

6” ee ee ee 0.68 0.64 0.67 0.65 
Wetted surface to L.W.L., sq. ft... .. 3421.00 2996.00 3393.00 3155.00 
Wetted surface, total submerged, 

oq. ft... .. 22 22 oe 0 oe + /5271.00 (4623.00 (5237.00 (5467.00 
Wetted surface per ton of displace- 

ment to L.W.L., sq. ft. ae oe 12.3 11.8 9.9 
Wetted surface per ton of displace- 

ment submerged, sq. ft. .. .. .. 14.2 14.6 14.2 12.6 
Displacement of conning tower, long 

Oe ee ee ee ee _ 4 _ _- 
Wetted surface of conning tower, sq. ft. _ 205.00 —_ = 


The principal dimensions and elements of the types which these 
models represent are shown on Fig. 3 in the form of curves for 
full-sized vessels of load water-line Jengths of from 100ft. to 250ft. 

Npeed and power tests,—The experimental model basin curves of 
resistance, also the curves of changes of level, or trim, 
for model type No, 2 are shown in Fig. 4. These 
curves have been given as curves which are generally typical 
of the different curves of resistance of the four models. The 
models, when towed on the surface, were free to take their own 
trim. The pull of the towing carriage was transmitted to the 
models by means of a vertical towing bar fitted with a roller, which 
bore on the forward vertical face of the towing-box in the model at 
a point slightly below the load water-line, when the models were at 
rest. The vertical distance separating the point of application of 
the pull of the carriage and the line of resistance of the models 
probably has more of an effect on the trim, at different speeds, in 
the case of models of submarines, with their comparatively small 
longitudinal stability, than it does in the case of models of ships of 
ordinary form. 

When towed awash, or submerged, the models were held rigidly 
in a horizontal position at the required depth by two vertical fins. 
After the completion of each series of submerged runs, the fins 
were run to determine the fin resistance. The resistance of the 
model was obtained by deducting the fin resistance from the total 
resistance of model and fins. The resistance of the fins when run 
alone and when run in conjunction with the model is probably not 
the same ; also the model resistance submerged when held hori- 
zental may not correspond exactly with that of the full-size vessel 
running submerged at a corresponding speed in its position of 
equilibrium. The curves of model resistance submerged show that 
within the limits of these experiments the submerged resistance 
diminishes with an increase of submergence. Even when the top 
of the spindle hull is submerged to a depth of 2-4 diameters all 
effects of surface disturbances are not eliminated. The resistance 
of the conning tower, as obtained from model tank tests, is 
likely to be underestimated rather than given its true value in per- 
centage of the total resistance, running submerged, owing to the 
presence of the fins in line with the conning tower. 

These models were tested without appendages, so in using curves 
of effective horse-power developed from the results of these tests 
to power full-sized vessels, with appendages, due allowance must 
be made for the added resistance of the appendages. The resist- 
ance due to appendages of submarines, such as keels, rudders, 
struts, shafting, torpedo tube projections, &c., in excess of the bare 
hull resistance, can generally be closely estimated from the results 
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| 
of model tank tests, but it is sometimes found to be in excess of | 
what the model tests indicate. This may be due to the presence | 
of eddies, in the case of the full-size vessel, which do not. exist for | 
the model. It is often found difficult to obtain consistent results 
when it is attempted to separate the appendage resistance up into | 
its component parts. The total resistance due to all appendages | 
can generally be closely estimated in percentage of the bare hull | 
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tendency to ‘‘root” might become dangerous, owing to the com. 
paratively small longitudinal stability, low freeboard, and sma]! 
emerged displacement of such vessels. 

Speed and ; curves for full-sized vessels.—Curves of effective 
horse-power for surface and submerged running, developed from 
the curves of model resistance, are shown on Figs. 6 to 13 inclusive, 
Each diagram gives curves of effective horse-power for similar fu|]. 
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Fig. i—COMBINED BODY 


resistance or allowed for in the choice of a propulsive co-efficient 
from known data regarding similar submarines. 

The curves of model resistance in Fig. 4 show a well-defined 
hump for surface running, and also for running with the top of the 
superstructure awash, at a model speed of 3-5 knots, or a value of 


a equal to about 1. This hump is followed by a hollow at a 
nN 
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Fig. 2—DETAILS OF 


speed of 4 knots, beyond which the curve rises rapidly. The 
hollow in the curve of resistance occurs at a ‘‘ critical’’ speed in so 
far as a change of trim is concerned. The curves of level at the 
top of Fig. 4 show that beyond the speed of 4 knots the bow rises 
and the stern settles rapidly. Referring to the photographs, Fig. 5, 
which show the wave profiles at various speeds, it may be no’ 

that at the speed of 3-51 knots, corresponding to the hump, the 
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| CURVES OF SPINDLE DIAMETERS. DISPLACEMENTS 
AND WETTED SURFACES 






NOTE. EXTREME BLAM I ALL TYPES IS SAME AS 
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GAMETER MULTIPUED BY HO8 
ORAFT Im ALL TYPES EQUALS SPYNOLE 
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SCALE FOR LENGTH OF SHIP IN EEET 


Fig. 3 


hollow of the bow wave is forward of amidships, and that at the 
speed of 4 knots it is nearly amidships, with the second wave crest | 
at the stern, At the higher speeds this hollow moves aft and the 
second crest passes astern. 

All four models, even when driven at much higher speeds, in | 
proportion to the lengths, than could be attained by full-sized sub- | 
marines, exhibited a marked tendency to trim 4 the stern or | 
“squat.” This quality is desirable in the case of submarines, fora | 








PLAN OF ALL MODELS 


sized vessels of several surface displacements from 200 tons to 
1200 tons. For convenience in making comparisons the results of 
the curves of effective horse-power are put in the form of contours 
of effective horse-power plotted on speeds and displacements. 
Fig. 14 shows the contours of effective horse-power for surface 
running, and Fig. 15 for submerged running. 

Curves of residuary resistance in pounds per ton of displace- 
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ROUND AT SIDE OF SUPERSTRUCTURE WAS REDUCED ONE HALF 
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MODELS 2 AND 2H 


Vv 
ment, plutted on values of 1G applicable to vessels of any size, 
Nha 
are shown on Fig. 16 for four types under surface and submerged 
conditions. 
The curves of effective horse-power all rise rapidly beyond a 
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Fig. 4 
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value of -_ equal to abont 1-25; they also cross and recross at 


different speeds, showing that at these speeds vessels of different 
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lengths and displacements take the same power to drive. At the | and 11, shows that for both surface and submerged running, except The removal of the parallel middle body from type No. 1 to pro- 
high speeds the contours of effective horse-power, particularly for | in the ‘‘hollows” of the curves, surface condition, which duce type No. 1A has effected a reduction in length of 14.4ft., 
surface running, approach and become nearly vertical. While | cannot be utilised, and at very low speeds, the finer model No. 2 | areduction in the ratio of length to beam of from 12 to 10 8, and 
large submarines, suitable for high speeds, would probably not be | takes more power to drive than No. 4 until very high values of | a reduction in the total displacement, submerged, of 54.5 tons, 





Speed of Model, 2 58 knots Speed of/Ship, 8.94” knots Speed of Model, 3.01 knots Speed of Ship, 10.43 knots 





Speed of Model, 3.5! knots Speed of Ship, 12.14 knots Speed of Model, 4.00 knots Speed of Ship, 13.86 knots 








Speed of Model, 4.53 knots Speed of Ship, 15.70 knots Speed of Model, 5.10 knots Speed of Ship, 17.67 knots 








Speed of Model, 5.52 knots Speed of Ship, 19.13 knots Speed of Model, 6.05 knots Speed of Ship. 20 96 knots 


Fig. 5-WAVE PROFILES AT VARIOUS SPEEDS 


designed by increasing all dimensions, in the same proportion, Vv : es but a material increase in the displacement length coefficients. 
pe am can be used in making different comparisons, and in , are reached. The wetted surfaces for the two models are | These changes have resulted in a reduction of the longitudinal 
a prelimi y investigati spee: ssibilities njis 3 ‘ ror . 

I ” iminary investigation of peed penis ; practically the same. The curves of residvary resistance, on Fig. 16> coefficient, surface condition, from 0.64 to 0.60. 

Comparisons and observations.—In comparing the results of the show the difference in the residuary resistance of No. 1 and A comparison of the curves of effective horse-power of the two 
tests, let us first consider the type represented by models No.1 | ws y ; types shows that a vessel of type No. 1 A requires materially less 
and No.2. The variation made in model No. 1 to obtain model No. 2, for different values of i A possible explanation of power to drive, surface running, than a vessel of the same dis- 
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CURVES FOR EFFECTIVE HORSE POWER 
FOR SIMILAR SUBMARINES OF SEVERAL SURFACE DISPLACEMENTS 
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Figs. 6 to 13—CURVES FOR EFFECTIVE HORSE-POWER 


No. 2 was quite small, consisting only of a reduction in the total | these results is that fining No. 1 to produce No, 2 has shortened 
displacement, submerged, of 8.2 tons, or less than 1 per cent., | the wave making length of No. 2, and brought about the inter- 


| placement type No. 1, until speeds where v_ = 1.2are reached. 
which reduction was made by fining the ends. This fining process | ference of the bow and stern wave systems at lower speeds, and L 


\ 


was apparently not beneficial from the point of view of resistance. | made the humps and hollows of the curves of resistance come at | Fora speed such that = = 1.0, surface running, the residuary 
Inspection of the curves of effective horse-power Figs. 6, 7, 10, I 


lower speeds, ¥ LU 
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resistance of type No. 1 A is only one-half of that of type No. 1. 
v 
vy L 


For =: about 1.2 the residuary resistance curves coincide, and 


for a value of < greater than 1.3, the residuary resistance of 
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any other type of ship, as submarines are designed for both surface 
and submerged running, and a choice of factors favourable in one 
condition may be extremely unfavourable in the other. While 
the per cent. of the displacement which can be assigned to propul- 
sion, in the case of submarines, is smaller than in that of surface 
torpedo boats, the weight so assigned must be divided between two 
power systems, one for surface running and the other for running 





would be affected by surface disturbances, The resulting stream 
lines are shown by the dotted, numbered lines on Figs. 17 and 18, 
The marked difference between the general direction of the stream 
lines in the surface and submerged conditions is notable. 

In the submerged condition water starting from forward near 
the top of the model takes first an upward course and then a 
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Fig. 14 


type No. 1 is less than that of type No. 1 A. For submerged 


running, the two types take practically the same power, and the | 


curves of residuary resistances cross and re-cross. 

While type No. 2 H was derived from type No. 2, by hipping 
out amidships, we will briefly compare the power necessary to drive 
vessels of the same surface displacements of type No. 1 A and type 
No. 2 H, as these types have the same ratio of length to beam, 
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and the displacement-length coefficients are about the same. The 
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submerged. All systems at present in use for submerged propul- 
sion are extremely inefficient. 

To-day, the question of how to best increase the speed of sub- 
marines is the most important one connected with their future 
development, particularly as a further menace to the battleship, 


| whose operations are practically restricted to the high seas, owing | 


largely to what the submarine can now do, and ignoring the great 
possibilities of the future use of aerial craft, especially in connec- 
tion with coast defence. Increased speed, particularly surface 
speed, combined with increased radius, is required of the sea- 
going submarine. This means increased dimensions, even if im- 
portant improvements are made in the power systems to be 
adopted in the future. Sea-going submarines of a surface speed 


of 20 knots, combined with asubmerged speed of 10 knots, have | 


already been proposed as an immediate future development. 
We may note, from an inspection of the curves of effective horse- 
power for type No 2—Figs. 10 and 11—that a vessel of this type, 
| bare hull, with a surface displacement of 1200 tons, a submerged 
| displacement of 1536 tons, and length load water-line of 232ft., 
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| water, further below the top of the model, starts to tlow down- 
ward, and then changes its course to a horizontal one long before 

the middle of the model is reached. Well aft the nearly hori- 
| zontal stream lines turn sharply upward as they approach the 
| centre line. 

While a knowledge of the direction of flow of the water in con- 
tact with the hull is useful in fixing on the location of various hull 
| appendages, such as keels, struts, rudders, torpedo-tube projec- 
| tions, &c., it is evidently much more difficult to locate appendages 
| in a way not tu seriously interfere with the direction of this flow, 
in the case of submarines, where the stream lines have a double 
| direction of flow, than it is with ordinary ships. 
| The possible effect of the direction of the stream-line flow sub- 
merged on the stability of motion, submerged, of submarines of 
| various forms and dispositions of submerging rudders and different 
| appendages brings up many interesting questions. 








| would require 330 E.H.P., or roughly 660 I.H.P, to attain a sub- | 


merged speed of 10 knots, and 
| 6280 I.H.P., for a surface speed of 20 knots. A vessel of the same 


displacement designed for these particular speeds could be made | 


more econonical. 


Experimental determination of stream lines for surface and sub- | 
merged running, model No, 2.—The same method of investigation | 


was followed as has been successfully used at the model basin* in 
the case of the models of ordinary types of ships other than sub- 
The surface of the model is coated with a mixture of 
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THE INSTITUTION OF LOCOMOTIVE ENGINEERS. —Visit to Belgium, 
including Ostend, Ghent, Brussels, Arlon, Luxemburg, Jemelle, 
Namur, Liége, Couillet, Charleroi, Haine St. Pierre, Tubize, and 
' Bruges. Depart Charing Cross Friday, July 28th, at9 p.m. +" 


Solid Lines Lettered Fhating Freely, Speed 433 Knots 
Dotted Lines Mumbered Submerged 243 Diameters, 
Speed 288 Knots. 
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Fig. 18—PROFILE AND STREAM LINES AT 4.33 KNOTS 


wetted surface, per ton of displacement, for type No. 2 H is less 


than for type No. 1 A. 

For surface running, type No. 1 A generally takes slightly less 
power than type No. 2H. The residuary resistance in pounds per 
ton of displacement isless for type No. 1 A, at all speeds, surface or 
submerged, than it is for type No. 2 H. The power required, 
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Fig. 17 


when submerged, is greater for type No. 2 H than for type 
No. 1 A, owing to the increase in the submerged displacement for 
the same surface displacement. 
We would have to go beyond the limits of this paper to give due | 
consideration to all of the various factors which enter into the 
speed problem in the design of submarines, even in so far as the 
use of model tests are concerned. The speed problem is a much | 


more complicated one, in the case of submarines, than in that of | 





| re-coat the model several times during the course of the expe 


| glue and sesqui-chloride of iron, which is allowed to dry on for 
| about twenty-four hours before the model is put into the water 
and towed. While the model is under way, a strong solution of 
pyrogallic acid is ejected from holes bored through the model from 
the opposite side. It mingles with the water and flows aft as 
part of it. The acid which comes in contact with the coating of 
chloride of iron forms ink and leaves a black streak on the model 
which marks the line of flow past the hole. This streak widens 
and becomes indistinct as it passes aft, but its centre can be 
accurately located for a distance of 2ft. or 3ft. abaft the hole. 
The model is taken out of the water after each run, and the 
centre of the streak traced as far as possible, and then a new hole 
is made from which to eject acid on the next run. In some cases 
the first holes used were near the stern, so that the lines of flow at 
the stern could be sharply defined before the model coating in that 
vicinity became darkened. Some of the lines of flow were traced 
for only a part of the length of the model. It was necessary to 

ri- 
ments, and although during each run two or three holes were used 
at a time for the ejection of acid, the process was a slow one. 

In the determination of the stream lines for surface running the 
model was towed at 4.33 knots, corresponding to a speed of 15 
knots for the full-sized ship. The resulting stream lines, also the 
wave profile, are shown by the full lettered lines on Figs. 17 and 
18. These stream lines for surface running have the same general 


characteristics as might be expected from a study of the results 
| of similar tests made with ships’ models already referred to. 


The water from forward, starting from near the surface, flows 
downward, and tends to pass or actually passes under the model 
amidships and then flows up aft. The water which follows the 
line A first diverges from the centre line and then approaches it 
as it comes amidships. From amidships aft this water passes first 
outward and upward, and then again approaches the centre line 
as it passes upward and aft. Changes in direction of the stream 
lines and changes in the form of the wave profile correspond, and 


the direction of the stream lines is apparently influenced to a con- 


siderable depth by the form of the waves. 

In determining the stream lines for submerged running the 
model was towed at 2.9 knots, corresponding toa speed of 10 knots 
for the full-sized ship. The top of the spindle hull was submerged 


| toa depth of 2.4 diameters. The model was probably not deeply | 


enough submerged to eliminate all possibility that the stream lines 





* See “‘An Experimental Investigation of Stream Lines Around Ships’ 
Models.” By Naval Constructor D. W. Taylor, U.S.N. 


of the Society of Naval Architects and Marine Engineers, 1908, 


** Transactions” | 


SATURDAY, JULY 297TH. 


THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.— 
Midland District and Special Meeting at Handsworth, near Bir- 
mingham. Members will assemble at Council House, 1.45 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.— Visit the Sewage 
Pumping Works of the London County Council at Crossness, Kent. 
Station at Abbey Wood, South-Eastern and Chatham Railway. 
3 p.m. sharp. 


SATURDAY, JULY 29TH, To SATURDAY, AUGUST 5ru. 


JUNIOR INSTITUTION OF ENGINEERS.—Summer Meeting in East 
Anglia—Felixstowe, Ipswich, Norwich, and Cambridge. The 
summer dinner will take place at the University Arms Hotel, 
Cambridge, Friday, August 4th. For programme see page 653 
Vol. CXI. 

WEDNESDAY, AUGUST 2np. 

CrysTAL PALACE SCHOOL OF PRACTICAL ENGINEERING.—Crystal 
Palace. 116th Award of Certificates, Summer Term, 1911, by Sir 
Almeric William Fitzroy, K C.B., K.C.V.O. 12 noon. 


THURSDAY, AUGUST 3rp, To MONDAY, AUGUST 2isr. 


GEOLOGISTS’ AssocIATION OF LonpoN.—An Excursion to the 
Bergen District, Norway. Leaving King’s Cross on August 3rd by 
special boat train for Hull. 


SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 207TH. 


GEOLOGISTS’ ASSOCIATION OF LoNDON.—September Long Excur- 
sion. The first part of the excursion will be devoted toa ary | of 
the Geology of Lochaber, including Glens Nevis, Roy and Coe, 
| and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, S.E. 


| WEDNESDAY, SEPT. 13TH. THURSDAY, SEPT. 14TH, anp 
| FRIDAY, SEPT. 15ru. 
| THe INSTITUTION OF MINING ENGINEERS.—Cardiff. Annual 


| general meeting. Further particulars later. 


| MONDAY, OCTOBER 2np, To MONDAY, OCTOBER 16ru. 


Tue IRON AND Steg. InstTITUTE.—Autumn meeting in Italy. 
| For programme see page 57 ante, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 


Finished Iron Trades. 

IRONMASTERS generally have a satisfactory volume of 
work in hand at date. Makers of best bar iron are steadily em- 
ployed, and have apparently no difficulty in securing the basis 
price of £8. Some good contracts have been placed for unmarked 
ars, and specifications are being given out freely. Consequently 
nearly all the mills in the district are well employed, and some 
firms are exceedingly bnsy. Quotations for good merchant quali- 
ties are £6 5s. to £6 7s. 6d. (delivered). Hoop iron is £7, and gas 
strip £6 10s. to £6 12s. 6d. 


Black and White Sheets. 

A fair amount of business is passing in galvanised sheets, 
export requirements still comparing favourably, but competition 
keeps prices at a low level. The figures are from £10 12s. 6d. to 
£10 15s. (f o.b. Liverpool). A slight improvement is noted in the 
demand for black sheets, but mills are not working anything like 
their full capacity, and prices are poor at singles, £7 5s. to 
£7 7s. 6d.; doubles, £7 103.; trebles, £8. 


Pig Iron. 

Pig iron shows little change, and while consumers are 
taking deliveries against contracts rather more freely, new business 
is not of large extent. Makers, however, appear to be fairly well 
placed at the furnaces, and prices are quite steady. The con- 
spicuous ease in the coke market, however, prevents sellers realis- 
ing any advance. Current prices are :—Forge pig iron: Stafford- 
shire common, 49s ; part-mine, 50s. to 50s. 6d.; best all-mine 
forge, 65s.; foundry, 90s ; cold blast, 115s.; Northamptonshire, 
47s, to 483.; Derbyshire, 59s. to 51s.; North Staffordshire forge, 
5ls. to 523.; best, 58s. to 59s, 


Steel Trade Satisfactory. 

The steel trade is satisfactory, and this applies practically 
to every department. The makers of finished material are all busy, 
and local mills are well engaged. The feeling is generally opti- 
mistic, although it is agreed that any price advance for rolled 
material is not yet called for. For semi-finished material, com- 
prising bars and billets, quoted prices are rather dearer, and the 
market is being assisted a little by the shipping strike, which is 
stopping continental deliveries. Prices are quoted :—Bessemer 
sheet bars, £4 15s; Siemens sheet bars, £4 17s. 6d.; angles, 
£6 123 6d. to £6 15s; girder plates, £7 2s. 6d. to £7 5s.; ship 
plates, £7 to £7 10s.; joists, £6 10s. Hcops make £6 12s. 6d. to 
£7 5s, at works, and demand is fully equal to the supply. A new 
feature in connection with the local steel trade is that the Weldless 
Tube Company, Wolverhampton, has commenced making its 
own steel blooms, having acquired a local foundry, which has been 
adapted for its operations. 


Proposed Rolled Brass Metal Association. 


A movement is on foot in Birmingham to form an associa- 
tion in the rclled brass metal and wire trades with a view of 
putting an end to the reckless competition, which has been rife in 


recent years, and which has formed the subject of repeated ; 


complaints at the annual meetings of the local companies. One 
meeting of interested firms has been held, but no decision has been 
arrived at. Further meetings are likely to be called in the near 
future. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Steady. 

THE trend of the market may be described as uniform in 
character, and, taken on the whole, so far as this centre is con- 
cerned, business presents few features of interest. The ‘‘ Wakes” 
season is in full swing in Lancashire, and this will cause a quieter 
feeling ; in fact, this is felt already by the smaller attendance on 
the Exchange on Tuesday. In pig iron, with the exception of 
Gartsherrie, which was a shade lower, prices remained fairly 
steady. Finished iron, steel, and copper continue quiet at 
about late rates. Sheet lead and tin ingots: In sheet lead prices 
were advanced about 5s. per ton, but English tin ingots were in 
buyers’ favour. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s, to 53s. 6d.; Derbyshire, 53s 6d. to 54s.; North- 
amptonshire, 54s. 6d. to 54s. 9d.; Middlesbrough, open brands, 
55s. 10d. to 56s. 4d. Scotch: Gartsherrie, 60s. 6d.; Glen- 
garnock, 58s, 6d. to 59s.; Eglinton, 58s. to 58s. 6d., delivered Man- 
chester. West Coast hematite, 64s., f.o.t.; East Coast ditto, 
62s., f.o.t. Delivered Heysham: Gartsherrie, 58s. 6d.; Glen- 
garnock, 56s. 6d. to 57s.; Eglinton, 56s. to 56s. 6d. Delivered 
Preston: Gartsherrie, 593. 6d.; Glengarnock, 57s. 6d. to 58s.; 
Eglinton, 57s. to 57s. 6d. Finished iron: Bars, £6 15s.; hoops, 
£7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £6 17s. 6d. 
to £7 2s 6d.; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, 
£7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 15s.; plates for 
tank, girder, and bridge work, £7 to £7 5s.; English billets, £5 
to £5 5s,; foreign ditto, £4 10s. to £4 12s. 6d.; cold drawn steel, 
£9 5s, to £9 10s, Copper: Sheets, £71; tough ingots, £60 10s. 
to £61; best selected, £60 15s. to £61 5s. per ton; copper tubes, 
84d.; brass tubes, 6fd.; condenser, 73d.; brazed brass tubes, 84d.: 
rolled brass, bs brass wire, 63d.; brass turning rods, tc 
yellow metal, 6d. to 64d. per lb. Sheet lead, £16 5s. to £16 10s, 
per ton, English tin ingots, £190 per ton. 


The Lancashire Coal Trade. 


Business is stagnant in all classes of coal, and prices, 
which favour buyers, are quite nominal in character. 


Cotton Spinning Industry. 

Last Friday the annual meeting of the Federation of 
Master Cotton Spinners’ Associations was held in this city. Sir 
Charles W. Macara the president, said it was a matter of regret to 
him that the recent proposal for organised short time had not been 
adopted owing to the necessary percentage not being obtained. 
While Lancashire had convinced the whole world that organised 
short time was a prompt and efficient remedy, they had to 
face the fact that she herself had failed to adopt her own policy. 
The National Insurance Bll was considered by the meeting, and 
resolutions were adopted offering the opinion that the Bill should 
re be passed this session, so that there would be ample time for 

iscussion, 


Proposed New Road Bridge at Preston. 

: At its quarterly meeting the Lancashire County Council 
will be recommended to promote in the next Parliamentary session 
a Bill to provide a new bridge over the Ribble at Penwortham and 
to close the existing Penwortham bridge for traffic. The proposed 
new bridge would shorten the distance between Preston and Liver- 
pool by some two-thirds of a mile. 


Liverpool Tramways. 


The Tramways Committee of the Liverpool Corporation 
have granted an increase of 1s, per week to drivers and con- 





ductors who have been in their employ for five years, with an 
additional 1s, per week for each subsequent period of five years’ 
satisfactory service. The increase will affect 1400 men out of 1600 
in the Corporation’s employ, and will involve an increased annual 
charge of £3500. 


The Manchester Ship Canal. 

The canal was navigated last week by the largest vessel 
which has yet made its way up to Manchester. The vessel, 
which is now lying in the No. 9 dock, is the Argyllshire, belonging to 
the Federal Houlder Shire Line, and her principal dimensions 
are :—Displacement 19,350 tons, deadweight capacity 12,492 tons, 
gross register 10,391 tons, net register 6610 tons. Her length 
over all is 547ft , beam 61ft. 4in., moulded depth 33ft. 3in., and 
indicated horse-power 5500. The dimensions of the canal locks, 
with the exception of the entrance lock at Eastham, are 600ft. by 
65ft. The Argyllshire is engaged in the Australian service, and 
will sai] on Sunday next, 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The hematite pig iron trade continues to be employed at 
much the same rate as of late. There is no improvement to note 
in any part of the trade. So faras West Cumberland is concerned, 
more iron is being used than was the case a few weeks ago, and this 
has to some extent stopped the increasing of iron in makers’ hands. 
On general account the demand for iron continues to be slack, and 
few new transactions are being noted just now, makers being 
engaged on orders booked some time ago. Iron is being produced 
from twenty-four furnaces in all, and this rather more than repre- 
sents the requirements, and stores are being added to. The demand 
on colonial and continental account is particularly quiet except 
for special sorts of iron, and for that class there is a steady inquiry 
from various sources. Mixed numbers of Bessemer iron are quoted 
at 63s, per ton net f.o.b., but this is merely a nominal figure and 
special sorts are set down at from 663. to 69s. per ton. In the 
warrant market no business is being done. Buyers are offering 
61s. 44d. per ton. Thestores of warrant iron are up to 55,731 tons. 
The immediate prospect before the iron trade is not bright, for the 
demand is showing no signs of expansion, but there is no inclina- 
tion to cut down the output, as damping down is an expensive job. 


Iron Ore. 

The iron ore trade is steadily employed. Local require- 
ments are maintained, and on general home account good supplies 
are wanted. There is, of course, nothing like the ore raised in 
Furness as was the case some years ago, when, in addition to local 
wants, ore was sent all over the country and abroad. The amount 
of best ore raised, however, is large, and it commands a ready 
sale to smelters, local and general,a very go d shipping trade 
being maintained, especially of best Hodbarrow sorts. Prices are 
unchanged, with good average surts at 10s. to 12s., and the best 
ores sell at 19s. 6d. per ton net at mines. Foreign importations are 
not heavy at present. Into Barrow the average runs about one 
cargo per week. Spanish ore of best quality is quoted at 20s. per 
ton delivered to West Coast furnaces. 


Steel. 

The steel trade is well employed in the rail departments, 
and large outputs are being maintained at both the Barrow works 
and the Moss Bay mills. The general demand for steel rails is 
steady. Heavy sections are at £5 12:. 6d. to £5 15s. per ton. 
Light rails are at £6 5s. Some business has recently been done in 
light sections, and they are being turned out from the Moss Bay 
works. Heavy tram sections are quiet at £8 10s. per ton. A good 
shipment of heavy rails is now being mad- from Barrow to Japan. 
Other steel sections find a fair sale, tin bars, &c., occupying the 
attention of steelmakers. Nothing is being done in steel ship- 
building material, and the departments at Barrow are idle. 


Shipbuilding and Engineering. 

These trades present no new features. They are both 
busily employed, and likely to remain so. The scout Dartmouth 
has returned to Barrow after most successful trials on the Clyde, 
her guaranteed speed of 26 knots being exceeded. No new orders 
are reported. 


Shipments. 

The export shipping trade is quietly employed. Last 
week the shipments represented 6442 tons of iron and 2639 tons of 
steel, a combined total of 9081 tons, and an increase of 133 tons. 
The shipments this year stand now at 275,297 tons, a falling off of 
107,957 tons. 


Fuel. 

There is a steady demand for coal, and good Lancashire 
or Yorkshire steam sorts are at lls. 6d. to 15s. 6d. per ton de- 
livered. Domestic coal is in quiet demand at 16s. 1d. to 27s. 6d. 
per ton delivered. East Coast coke runs at 203. per ton delivered 
to West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

WHILE there is no falling off in activity at the steel works 
and employment in most branches continues very satisfactory, 
there is, at present, a slight lull in the volume of new business 
passing in general trade. It is thought that the slackness may be 
due to the holiday season of the year, and the stocktaking usual at 
this time. The “heavy” trades do not feel these temporary 
changes in demand, of course, being well engaged in orders that 
take a considerable time to complete, but the trade in railway 
material, small castings and forgings, is adversely affected by the 
present quietude. The outlook for the autumn is regarded as 
fairly promising, but political affairs are not helping to improve 
the position, and buyers are acting very cautiously in all kinds of 
material, although at the same time it is recognised that prices 
cannot recede any further. 


The Coal Trade. 

The steam coal trade is in a very uncertain condition. It 
is suffering from a lack of shipping tonnage. Vessels which were 
chartered from the Humber ports before the dispute loaded else- 
where during the strike, and have not yet returned. Collieries, 
therefore, are now in the position of having orders on hand which 
they cannot execute, and prices are weakened by the rather free 
offering of spot lots at cut rates. At the same time, quotations for 
ordinary business remains nominally unchanged at 8s. 6d. to 8s. 9d. 
The shipping season has so far proved disappointing, and unless 
conditions improve quickly collieries who do a good trade with the 
Baltic ports will be seriously affected by the inability to get coal 
away. It is considered somewhat surprising that the labour 
troubles in South Wales have not had any helpful effect here. 
Most of the business seems to have gone North, and the progress 
of the labour agitations there is now being closely watched. 


Gas Coal, Slacks, and Coke. 

Very few contracts for gas coal now remain to be settled, 
and larger tonnages are leaving the pits. Owing to the short time 
worked at present the small coal market is very firm, especially so 
in regard to best sorts, of which collieries have no stocks and are 
considerably in arrear with contract deliveries. It is difficult to 
obtain prompt supplies in the open market. Blast furnace coke is 
rather weak, as low as 12s. having been taken for bee-hive 
qualities, 





House Coal. 

There is no improvement to note in house coal, and 
collieries report that orders are coming to hand very slowly indeed. 
Despite the rather large number of spot lots on offer, there is no 
speculative buying by merchants, who are evidently keeping their 
stocks at a very low level. In some cases ys are not working 
more than two days per week, but the general rule is about three 
days. For the most part prices are nominally steady at late rates, 
but some underselling is reported, with specia] prices quoted till 
the end of September. 


Pig Iron. 
The market for pig iron is disposed to more firmness than 
of late, but quotations are unaltered. Sellers of common iron 


report that customers are willing to place orders, but demand 
easier rates ; these, however, are steadily refused. In hematite 
some good sales have taken place, and makers decline to take the 
figures current a fortnight ago. Derbyshire forge iron is firm. 
Quotations :—Lincolnshire No. 3 foundry, 50s. 6d.; ditto forge, 
mottled and white, 49s 6d.; ditto basic, 52s.; Derbyshire foundry, 
49s, 6d. to 50s. 6d.; ditto forge, 47s. 6d. to 48s. 6d., all per ton 
net delivered Sheffield or Rotherham. East Coast hematite, mixed 
numbers, 67s. net, and West Coast, 76s. to 77s., less 24 per cent. 
discount. 


The Steel Trade. 

In sharp contrast with the idle conditions of the market 
for all kinds of raw materials, activity continues to be the rule 
rather than the exception in the steeltrades. As previously noted 
the heavy trades are busily engaged on orders booked seme time 
ago from home and foreign Governments, and well filled order 
books are general in other branches. Overseas business is brisk, 
and it is stated that the requirements of steel by makers of edge, 
joiners’ and engineers’ tools have never been so heavy as at the 
present time. Some of the local rolling mills are congested with 
work. The file trade is also much busier. The heavy consumption 
of non-ferrous metals locally is one indication of the activity in the 
manufacture of electro-plate, cutlery, tools, and lighter steel. So 
far as can be ascertained manufacturers are unable to get any 
better prices, and this remains a general complaint in all branches 
of the steel trades. Local importers of Swedish bars for steel 
making are notified of an increase in prices for contracts relating 
to next year’s supplies. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE business of this week has shown a great contrast with 
that of last week, and traders have been much disappointed because 
last week they expected that the improvement was likely to be 
continued. Such has not turned out to be the case; on the 
contrary, the demand has been very listless, and almost everything 
has seemed to favour the ‘‘ bear”—the political situation especially, 
and the continued labour difficulties in the shipping trade. Con- 
sumers bought rather freely last week, and put the sellers into a 
fairly satisfactory position, so that there is not the lapse in prices 
that might have been looked for; on the contrary, makers are 
somewhat independent, and they believe that next month trade will 
become quite active, as is generally the case in August, and then 
the news from the United States, especially with regard to a very 
good harvest, is calculated to strengthen the market here. The 
settlement of the dockers’ strike at Grangemouth must lead 
to brisker exports of pig iron from this district to Scotiand, 
which is Cleveland’s best market. No. 3 Cleveland G.M.B. 
pig iron for prompt f.o.b. delivery, which was at 47s. 14d. per 
ton when the week opened, was at 47s. yesterday, and not 
only merchants, but also some of the makers, were accepting 
that, while 47s. 3d. was the quotation for August, 47s. 6d. for Sep- 
tember and 48s. for the last quarter of the year. There has been 
a good deal of inquiry for No. 3 for delivery over the first half of 
next year, but no business appears to have resulted, because the 
consumers thought that the 50s. quoted was decidedly too high a 
figure, and makers were not prepared to take anything less. 
Producers having lately done fairly well in booking orders, are no 
longer under the necessity of pressing iron upon the market for 
sale, and thus can hold out for the rates they quote. No. 1 Cleve- 
land pig iron for prompt delivery has been at 50s. 6d. per ton ; 
No. 4 foundry and 4 forge at 46s. 6d.; and mottled and white at 
46s., with the same premiums for forward delivery as are namea 
in connection with No. 3. 


Hematite Pig Iron. 

Generally producers of East Coast hematite pig iron have 
improved their position ; they are better off for orders than they 
were a few weeks ago, and regard the future with satisfaction. 
Nevertheless, chiefly owing to the competition of second hands, 
prices are not so good as might be expected. The leading makers 
firmly adhere to 61s. 6d. per ton as their quotation for mixed 
numbers for early delivery, but merchants and some of the makers 
have sold at 6!s 3d. per ton. Some fair orders have been secured 
from Sheffield manufacturersat that figure. The quotation for Septem- 
ber delivery is 623., and for antumn 62s 6d. Merchants are asking 
19s. 6d. per ton for Rubio orec.i.f. Tees, and taking into account 
what the Spanish mineowners demand for their ore it is difficult to 
see how second hands are to do business profitably at less than 
they are asking, but consumers will not give it; in fact, even 
19s. 3d. would not be given a few days ago for a lot. The con- 
sumers’ idea of the price is 19s. per ton, and the time has not yet 
arrived when they will be compelled to buy. It is a long time 
since any transaction in Rubio ore has been reported. The situa- 
tion in the coke market is somewhat more favourable ; supplies are 
not so freely offered as they were, the production has been con- 
siderably reduced, and stocks at the collieries are no longer large. 
Some sellers who in the early part of the month would sell furnace 
coke at 14s. per ton delivered at Middlesbrough or equal thereto 
are now asking lis., but it is still fairly easy to get supplies at 
14s, 6d. 


Cleveland Miners’ Wages. 

The wages of Cleveland ironstone miners for the ensuing 
quarter were fixed this week at a conference at Middlesbrough. 
They are to be one-half of 1 per cent. less than they were in the 
previous quarter, being thus reduced to the same extent as the 
wages of the blast furnacemen in the North-East of England. 


Effects of Seamen’s Strike. 

How severely this district has suffered from the labour 
trouble with the seamen and dockers is indicated by the slack 
shipments of pig iron this month. The exports this month are 
decidedly the worst of any month this year; up to Wednesday 
they reached only 64,179 tons, as compared with 85,926 tons last 
month, and 111,437 tons in May. The strike of the dockers at 
Grangemouth has helped to curtail the shipments of pig iron from 
the Cleveland district, because most of the pig iron that is sent 
from Teesside to the foundries in the Glasgow district goes by way 
of Grangemouth, where it is discharged from the steamers and 
forwarded by canal to the West. It is satisfactory therefore to 
learn that the dockers’ strike is now over, and better deliveries of 
Cleveland pig iron by sea may now be looked for. In ordinary 
times quite 10,000 tons of pig iron per week are carried by sea from 
this district to Scotland. 


Manufactured Iron and Steel. 
The demand for nearly_all descriptions of finished iron 
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and steel is improving, and works are generally well employed 
and likely to continue so fora long time tocome. The orders on 
the books guarantee activity for the remainder of this year, and 
in most cases for well into next year, particularly where ship- 
building material is concerned. There has never n a time 
when the production of steel was larger than it is at present, and 
though the prices have not been high, the dividends of most of 
the public companies show that a reasonable profit, and in some 
cases a high profit, has been realised. The outlook, especially for 
the steel manufacturers, is encouraging, and the tendency of prices 
is upwards, though no actual changes have been made for a long 
time. Steel ship plates are at £615s.; iron ship plates at 
£6 12s. 6d.; steel ship angles at £6 7s. 6d.; iron ship angles at 
£7 ; steel bars at £6 5s.; iron bars at £7; iron ship rivets at 
£7 7s. 6d. ; steel hoops at £6 12s, 6d.; steel strip at £6 10s. ; 
steel joists at £6 10s. ; and steel sheets (black) at £7 7s. 6d., all 
less 24 per cent. f.o.t. Galvanised and corrugated steel sheets are 
at £10 lds. to £11, all less 4 per cent. f.o.b. for 24 w.g. Heavy 
steel rails are at £5 12s. 6d. net f.o.b., and cast iron railway chairs 
at £3 12s, 6d. net f.o.b. 


Shipbuilding. 

More inquiry for new steamers is again reported, though 
the shipowners know that they will have to wait a long time before 
they can get delivery of the craft. Some of the largest firms are 
reported to be in the market. The Elder, Dempster Company 
has ordered two new steamers from William Harkess and Sons, 
Middlesbrough. The Sutherland Shipping Company has decided 
to add eight large cargo steamers to its fleet. The British 
Adnuiralty are to call for tenders for a large coal depét ship for 
Portsmouth Harbour, similar to that supplied recently by Swan, 
Hunter and Wigham Richardson, of Tyneside ; also tenders are 
shortly to be required for the building of the new torpedo-boat 
destroyers which are to be provided in accordance with the 1911- 
12 programme. They are to have turbine machinery. Builders 
are getting considerably improved prices for the new work they 
are undertaking. Much of the work that is now in course of 
execution had to be taken at prices which barely cover cost. 


Engineering. 

At most establishments operations are more full and 
regular than they have been for over three years, and work is 
coming forward in a fairly satisfactory manner. The Cleveland 
Bridge and Engineering Company, Darlington, has secured an 
order for two large bridges to be erected near Santos, in Brazil, 
for the Southern Sao Paulo Railway Company. Messrs, Ashmore, 
Benson, Pease and Co., of Stockton, are to supply a four-lift gas- 
holder and steel tank 184ft. diameter for the Bhiyoda Gas Com- 
pany, Japan. Messrs, Robert Stephenson and Co., Darlington, 
have received an order for six large tank locomotives for 
Argentina. 


Coal and Coke. 

The coal trade is showing improvement, more particularly 
in the steam and gas coal branches, and that notwithstanding that 
the Northumberland miners have voted for a strike to abolish the 
three-shift system, and that by more than the requisite two-thirds 
majority, seeing that 19,516 voted for the strike and 
only 9259 against. They are now going to put the matter 
before the Miners’ Federation, with a view to having a general 
strike throughout the country if the Northumberland coalowners 
do not agree to return to the old arrangements. It is hardly 
likely, however, that the Federation will consent to decree a 
general stoppage, as that might interfere with the eight hours 
arrangement, which the Federation brought about. The difficulty 
in Northumberland is the outcome of this eight hours system. 
The better demand for coal in this district is partly due to the 
strikes in South Wales, which is sending consumers to Northum- 
berland and Durham, who have hitherto used nothing but Welsh 
coal. For best steam coal 10s, 6d. to 11s. 6d. per ton f.o.b. have 
become the regular prices, and even 12s. has been paid. Best gas 
coals are at 10s. 6d. f.0.b., with seconds at 9s. 6d. More demand 
for bunker coals is reported, and the price of ordinary qualities is 
up to 9s. 3d., with best at 10s. Foundry coke is steady at 16s. 6d. 
to 17s. f.o.b., and furnace at 14s. 6d. to 15s., delivered at Middles- 
brough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Pig Iron Warrant Market. 

THERE has been comparatively little business done this 
week in pig iron warrants. Demand for immediate delivery has 
been poor, and few operators have been making provision for 
future dates. At the same time prices have been for the most 
part fairly steady, although it must be noted that in the earlier 
part of the week at least the business could not be regarded as 
sufficient in quantity to afford a reliable test of values. A small 
quantity of three-month iron brought about 6d. per ton less than 
former prices. Since last report Cleveland warrants have sold at 
47s, and 46s. 9d. cash, 47s. 3d. to 47s. one month, and 47s. 74d. to 
47s. 04d. three months. 


Seotch Pig Iron. 

Four of the blast furnaces recently put out in Scotland 
are again in operation, and the total number working is 79, com- 
pared with 75 last week, and 84 at this time last year. Inquiry 
on the part of home consumers and shippers is reported somewhat 
more active. Ordinary brands of pig iron are in some cases tend- 
ing rather in favour of buyers, Free at ship in Glasgow Harbour, 
Govan and Monkland, Nos. 1, are quoted 56s. ; Nos. 3, 55s.; 
Carnbroe, No. 1, 60s.; No. 3, 55s. 6d.; Clyde, No. 1, 60s. 6d.; 
No. 3, 55s, 6d.; Gartsherrie and Calder, Nos. 1, 61s.; Nos. 3, 
56s.; Summerlee, No. 1, 62s.; No. 3, 58s.; Langloan, No. 1, 638s.; 
No. 3, 58s.; Coltness, No. 1, 82s.; No. 3, 58s.; Eglinton, at 
Ardrossan or Troon, No. 1, 55s. 6d.; No. 3, 54s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 64s.; No. 3, 59s. ; Dalmellington, at Ayr, 
No. 1, 56s. 6d.; No. 3, 54s. 6d; Shotts at Glasgow or Leith, No. 1, 
62s.; No. 3, 58s.; Carron, at Grangemouth, No. 1, 63s.; No. 3, 58s. 
perton. Shipments of Scotch pig iron in the past week were 3523 
tons coastwise and 2390 abroad, the total of 5913 tons comparing 
with 3561 in the corresponding week of last year. 


The Hematite Trade. 

The inquiry for hematite pig iron has increased with the 
close of the holidays, and prices are nominally a shade firmer ; but 
the considerable stocks remaining in hand and the amount of the 
current output tend to prevent values from rising. Recent imports 
of hematite ore from abroad have been small, and the total Arrivals 
for the year to date are about 60,000 tons less than to the corre- 
sponding week of last year. 


A Scotch Tube Combine. 

Manufacturers engaged in the tube trade have long 
suffered from the cutting of prices resulting from excessive com- 
petition. Efforts have frequently been made to put an end to this 
state of things, but they always met with failure. Now a solution 
of the difficulty appears to have been reached by an arrangement 
to form the tube producers into one concern, with the title of the 
Scottish Tube Company, Limited, with a capital of about £600,000. 
It should be explained that Stewarts and Lloyds, perhaps the 
most influential of the tube-making firms, has resolved to remain 
outside the combine, and perhaps this could hardly have been 
otherwise on account of its interests in other kinds of business, but 
while preserving its separate existence, that company, it is stated, 





will hold a considerable number of the ordinary shares, and have 
the right to nominate a director on the board of the combine. 


Activity in Shipbuilding and Boilermaking. 

The necessity of pushing on with existing contracts in the 
shipbuilding trade of the Clyde at a more rapid rate has disclosed 
the fact that in some departments there is a scarcity of labour. 
Efforts, which are proving successful, at least to some extent, have 
been made to supply this lack of workers through the Labour 
Exchanges, which have secured strong young men from the High- 
iands to enter into apprenticeship with certain firms. By this 
and other means it is expected that ere long the difficulty will be 
met. ‘lhe Labour Exchange has secured a considerable number ot 
platers and riveters from Derby, where there has recently been a 
considerable amount of short time, and the men will be able to 
make better wages on the Clyde. 


Finished Iron and Steel. 

A fair start has been made this week at the finished iron 
and steel works after the holidays. In the case of the malleable 
works, it is feared that in most cases orders will be from hand to 
mouth. The steel makers have the prospect of good employment 
on shipbuilding material, and inquiries would seem to indicate 
that there is likely to be a good demand for structural steel of 
various descriptions, especially for abroad. Manufactured iron 
prices are on the basis of £6 10s. for crown bars; steel angles, 
£6 10s.; ship plates, £6 17s. 6d., and steel boiler plates, 
£7 12s. 6d., all subject to 5 per cent. discount for delivery in the 
Clyde district. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade. 

THE condition of trade is accurately described as at a stand- 
still. The action of the seamen, which was threatening when my 
last despatch was sent, rapidly became worse, and it was evident 
that the aim was to stop work at the docks and vigorously inter- 
fere with all the “industries of Cardiff. Serious rioting followed, 
and it was only by showing the greatest moderation that the 
authorities preserved the seaport and town from becoming the 
scene of an outbreak. 


Present State of Trade, Cardiff. 

The latest official statement of the coal trade is that it is 
unchanged, business of any kind being almost impossible while 
the strikers keep the docks entirely idle. Excepting the collieries 
holding inland orders for coal, nearly all pits in the steam-coal- 


field were stopped. There was a deplorable recurrence of rioting | 


in the Mid-Rhondda district on Tuesday midday in the neighbour- 


hood of the Ely pit, Penygraig, and it was only quelled by the | 


vigorous action of the police, and the coming forward of the mili- 
tary ; but peace was not restored until 18 of the police were injured. 
Though only a formality to quote prices at such a time, it is neces- 


sary as showing that the prices are maintained with a stagnant | 


market and idle docks. Latest:—Best large steam, 18s. 6d. to 
19s. ; best seconds, 17s. to 17s. 9d.; ordinaries, 16s. to 16s. 4d.; 
best drys, 16s. 6d. to 17s.; ordinary drys, 15s. to 15s. 6d.; best 
washed nuts, 14s. 6d. to 15s.; seconds, 13s, 6d. to 14s.; best 
washed peas, 12s. 6d. to 13s. 6d.; seconds, lls. to 12s.; best 
bunker smalls, 9s. 9d. to 10s.; best ordinaries, 9s. to 9s. 6d.; 
cargo smalls, 7s. 9d. to 8s. 3d.; inferior, 7s. to 7s. 6d.; best 
Monmouthshire black vein, lis. 9d. to 16s.; ordinary Western 
Valleys, 15s. 3d. to 15s. 6d.; best Eastern, 14s, to 14s. 3d.; 
seconds, 13s. 6d. to 13s. 9d. Bituminous: Very best house- 
holds, 17s. to 18s.; best ordinaries, 143, 6d. to 16s. 6d.; No. 3 
Rhondda, 17s. to 17s. 6d.; brush, 15s. 3d. to 15s, 9d.; smalls, 
10s. 6d. to 10s. 9d.; No. 2 Rhondda, 11s. 9d. to 12s. 3d.; through, 
10s. 3d. to 10s. 6d.; smalls, 7s. 6d. to8s. Patent fuel, 17s. to 17s. 9d. 
Coke: Special foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; 
furnace, 16s. to 17s. Pitwood, 20s. to 20s. 6d. 


Newport, Mon., Coals. 

Like its sister port of Cardiff, the spread of the strike to 
other sections of workers brought about a complete standstill here. 
Shipments of coal, due to some busy days before the strike 
matured, totalled 74,286 tons foreign, and 11,283 tons coastwise. 
After this there was little to nothing being done. It was said in 
business circles that there was no prospect of an early termination 
of the strike. Closing quotations all cited as nominal, Latest :— 
Very best black vein, 15s. 6d. to 15s. 9d.; Western Valleys, 
14s. 9d. to 15s. 3d.; Eastern, 13s. 9d. to 14s.; other kinds, 13s. 6d. 
to 13s. 9d.; best smalls, 8s. to 8s. 6d.; seconds, 7s. 6d. to 8s.; 
inferiors, 7s. 3d. to 7s. 6d. Bituminous: Best households, 15s. 6d. 
to 16s. 6d.; seconds, 14s, to 15s. Patent fuel, 16s. 6d. to 17s. 3d. 
Coke: Foundry, 18s. to 20s.; furnace, 16s, to1l7s. Pitwood, 20s. 
to 20s. 6d. 

Swansea Coal. 

Considering the disturbed state of the shipping and allied 
trades in all quarters, there was but little cause for complaint at 
Swansea. There was a good deal of briskness both in the coal and 
patent fuel trade. Of coal 81,473 tons were despatched, and over 
16,000 tons patent fuel. The activity at other ports than Cardiff 
proves that coal is in strong demand, and must be had. Anthra- 
cite is suffering, and the inquiry is said to be below the mark. 
Swansea large fairly steady ; red vein weak ; machine coals barely 
holding their own ; beans weak ; peas brisk ; rubbly culm satis- 
factory, and duff keeps active. Latest :—Best malting, 21s. to 23s. 
net ; second, 18s. 6d. to 20s. net; big vein, 15s. 6d. to 17s. 6d., 
less 24; red vein, lis. 6d. to 12s. 9d., less 24 ; machine-made 
cobbles, 20s. 6d. to 22s. net; Paris nuts, 22s, to 23s. net; French 
nuts, 22s, 6d. to 23s. 6d. net ; German nuts, 22s, 6d. to 23s. 6d. 
net; beans, 19s. to 21s. net ; machine-made fine peas, 9s. to 10s. 
net: rubbly culm, 7s. 3d. to 7s. 9d., less 24; duff, 4s. 3d. to 
4s. 9d. net. Steam coal: Best large, 17s. to 18s.; seconds, 13s, to 
14s, 6d.; bunkers, 10s. to 11s. 6d.; smalls, 7s. 6d. to 8s. 6d., all 
less 24. Bituminous coal: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; 
through, 13s. 6d. to 14s.; small, 10s. 6d. to 11s. 6d., all less 24. 
Patent fuel, 14s. 6d. to 15s, 3d., less 24. 


Iron and Steel. 

There have been busy times at the blast furnace and coke 
ovens of Messrs. Baldwin, but the steel furnaces have not been so 
successful in their operations, and the last announcement is that 
several are now out, and that the condition of trade does not 
justify an early relighting. At Dowlais matters were more satis- 
factory. The works there had a full week’s operation, and the 
total was a large production. The blast furnaces yielded a large 
volume of pig iron, and the mills were active all through the week. 
At the close of the week the make of steel sleepers was carried on ; 
light colliery iron and angle iron were also in request. Despatches 
were limited. The agitation to abolish Sunday work at the spelter 
works has not met with any success. Latest quotations :—Pig iron : 
Hematite mixed numbers, 61s. 6d. cash, 61s. 9d. month ; Middles- 
brough, 45s. 10d. cash, 47s. month; Scotch, 52s. 104d. cash, 
53s. 14d. month ; Welsh hematite, 65s. to 66s., delivered ; East 
Coast hematite, 65s. to 66s , c.i.f.; West Coast, same. Steel bars: 
Siemens, £5; Bessemer, £4 17s. 6d. Iron ore: Rubio, 18s, 6d. to 
19s, 6d., on the basis of 50 per cent. iron. 


Tin-plate. 
Totals were very satisfactory last week, and especially in 
the Swansea district. The receipts from works totalled 115,316 
boxes, and the shipment amounted to 141,642 boxes. This leaves 


stocks in warehouses and vans 229,476 boxes, The large sheet and 
galvanising trades were busy, and clearances to the Far East, 
Holland, and Denmark promise to be heavy. Market firm. Latest 
prices :—Ordinary sheets, Bessemer primes, 14s.; Sie wens, 14s,; 
ternes, Siemens, 25s, 6d.; C.A. roofing sheets, 30 g., £9 to £9 5s,; 
big sheets for galvanising, £9 to £9 5s.; finished black plates, 
£11 10s.; galvanised sheets, 24 g., £10 15s.; block tin, £189 lds, 
cash ; £186 15s. three months. Other quotations :—Copper per 
ton, £56 5s.; £56 16s, three months; lead, English, £14 6s. 3d.; 
Spanish, £14 16s, 3d.; spelter, £26 per ton ; silver 244d. per oz. 


Port Talbot. 

Some of the lesser ports have benefited by the abstraction 
of business from the larger centres. Last week Port Talbot 
showed a very satisfactory increase. The latest effort of the 
strikers is aimed at this port, and it is expected that a stoppage of 
oyerations or a serious interference with business will follow. 








LAUNCHES AND TRIAL TRIPS. 





LOLA, steel screw tug ; built by James Pollock and Co.; dimen- 
sions, 64ft. by 14ft. by 5ft. 3in.; engines, compound, 10in., 22in. 
by 15in. stroke, pressure 130 lb.; trial trip, May 25th. 

ATNA, steel screw steamer ; built by William Doxford and Sons, 
Limited ; to the order of Wilhelm Wilhelmsen, of Tonsbery ; 
dimensions, 403ft. by 53ft. 6in. by 28ft. 10in.; to carry 8700 tons ; 
engines constructed by the builders ; launch, July 6th. 

BRIERTON, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of the Brierton 
Shipping Company, Limited, West Hartlepool ; dimensions, 352ft. 
by 47ft. 9in, by z5ft. 6in.; engines, triple-expansion, 25in., 40in., 
67in. by 45in. stroke, pressure 180 lb.; constructed by Richard- 
sons, Westgarth and Co., Limited ; trial trip, July 14th. 

KINA, steel screw steamer ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Det Stasiatiske Kempagni, 
of Copenhagen ; dimensions, 385ft. by 53ft. beam ; to carry 8500 
tons; engines, triple-expansion ; constructed by the builders ; 
trial trip, July 16th. 





BROOKLET, steel screw steamer ; built by William Gray and Co., 
Limited ; to the order of Needham Brothers, of West Hartlepool ; 
dimensions, 346ft. 6in. by 47ft. 6in. by 25ft. 74in.; engines, triple- 
expansion, 25in., 40in., 65in. by 42in. stroke, pressure 180 lb.; 
constructed by the builders ; trial trip, July 21st. 

Kine Grorce, hopper bucket dredger; built by Lobnitz and 
Co., Limited, of Renfrew ; to the order of the Crown Agents for 





the Colonies ; trial trip, recently. 

BoLINDERS, motor fishing vessel ; built by James Weatherhead, 
| of Eyemouth, and James Pollock, Sons and Co., Limited, of London ; 
dimensions, 82ft. 9in. by 18ft. 3in. by 9ft. 9in.; fitted with a 
| double-cylinder Bolinders direct-reversible crude oil engine ; trial 
| trip, recently. 


| 
| 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


EVERETT, EDGCUMBE AND Co., Limited, of Collindale Works, 
Hendon, London, N.W., inform us that their works will be closed 
from Saturday, August 5th, until Monday, August l4th. Any 
urgent matters requiring attention during this time should be 
addressed to their London offices, 117, Victoria-street, West- 
minster, S.W. 

THOMAS BROADBENT AND Sons, Limited, of Huddersfield, ask 
us to state that they will close the Central Iron Works and offices 
at Huddersfield on Friday, August 4th, 1911, and re-open on 
Monday, August 14th, 1911. A small staff will be in attendance 
for the purpose of dealing with urgent correspondence. 











FARNHAM’s SUCTION GAS PRODUCER FOR BITUMINOUS FUEL.—In 
the notice of this plant in last week’s issue, although, rightly, the 
works of A. Roger and Co., Limited, Govan, were mentioned as the 
source of the particular plant illustrated, we have been asked to 
make it clear that the address of the Farnham’s Patents Company, 
Limited, is 2, West Regent-street, Glasgow, to which address all 
inquiries regarding the plant should be made. 


ConTRACTs.—Wm. Geipel and Co. have, for the third year in suc- 
cession, secured a contract from the London and North-Western 
Railway for the supply of Henrion arc lamp carbons for open, 
enclosed, and flame lamps, the order comprising nearly 1,150,000 
carbons. This firm has also secured a contract for sixty-eight 
Geipel steam traps for the new Copenhagen Hospital.—Ed. Bennis 
and Co., Limited, have recently received orders for 66 stokers 
of various types, 34 of which are repeat orders; also for three 
coal elevating plants and three independent coal elevators, and 
two high-pressure compressed air furnaces, the latter being also a 
repeat order. 


MACHINE TOOL AND ENGINEERING ASSOCIATION, LIMITED.—This 
association, which was formed as the result of a meeting of machine 
tool makers and factors exhibiting at Olympia in 1910, is now in 
active operation, and has a considerable and growing membership. 
It has been registered as a limited company, as it was thought that 
this would be the best and most business-like form of organisation. 
The primary object of the association was to exercise control over 
the organisation and frequency of exhibitions, which, it was felt, 
were being overdone. At a meeting held in London on Ist 
December, 1910, terms were arrived at with Messrs. Luke, Cawood 
and Bridges, the promoters of the exhibitions proposed to be held 
in 1912 and 1913 respectively, and it has now been decided that 
one show will be held in 1912 in place of the two originally pro- 
posed. The 1912 show is to be held in the name of the Machine 
Tool and Engineering Association, Limited, and will be under the 
direct control of a committee of the association, and be run from 
the offices of the latter. The profits which it is anticipated will 
accrue to the association will not be used to pay dividends, but to 
develop and further the activities of the association. A board of 
directors has been appointed, the members being J. T. Peddie, of 
Vickers, Limited (chairman); W. Deakin, of H. W. Ward and Co. 
vice-chairman); J. W. S. Asquith, of William Asquith, Limited ; 
A. Drummond, of Drummond Brothers, Limited ; E, M. Griffiths, 
of C. W. Burton, Griffiths and Co.; A. Herbert, of Alfred Herbert, 
Limited ; W. D. Ford Smith, of Smith and Coventry, Limited ; 
and Charles Wicksteed, of Charles Wicksteed and Co., Limited. 
The registered offices, which were temporarily at 22, Henrietta- 
street, Covent-garden, W.C., have been transferred to 104, High 
Holborn, London, W.C. The policy of the association with regard 
to exhibitions is to promote one in London every three years, and 

ssibly one in the provinces alternately with those in London. 

‘rom negotiations that have been conducted with the Exhibitions 
Branch of the Board of Trade, it is thought probable that in the 
matter of exhibitions abroad the association will be asked by the 
Board of Trade to take an important and responsible position in 
connection with the engineering section of such exhibitions. Now 
that the preliminary work has been completed it is intended to 
initiate a progressive policy which will be of advantage to the trade 
generally. Information will be supplied to members from time to 
time dealing with trade openings abroad, reports as to proposed 
legislation affectigg the trade and other ap ropriate matters. It 
has been resolved by the directors that at all exhibitions organised 
by the association preference in the allotment of space shall be 
given to members. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

AN improvement cannot be reported from the iron and 
stee] market, so far as prices are concerned, but the majority of 
works are well employed, and demand and inquiry may be termed 
satisfactory. Scarcely ever before have deliveries been more 
extensive than during the past few months, but prices never- 
theless have decreased in many instances. The pig iron market is 
quiet, as before, both in Rheinland-Westphalia and in the Sieger- 
land.- According to reports from the last-named district, ten 
blast furnaces are out of work there. Fair employment is reported 
from the semi-finished steel department. Rail orders increase, but 
still the mills are not fully engaged in some cases. The girder 
trade is active, demand being generally better than last year. Bars 
are fluctuating. Last week a downward movement in prices was 
reported, but quite recently they have shown more firmness, 
especially in export. Till the end of June M. 89 to M. 90 p.t. 
f.o.b. Antwerp was paid, but owing to extensive orders from India 
and Japan M. 93 to M. 94 p.t. can now be realised, and some 
heavy purchases have been made by large export firms at the 
above rates. Existing orders secure employment till far into the 
autumn. Inland prices are M. 99 to M. 102 p.t., but the foreign 
market in bars is expected to have a favourable influence. The 
Union of Rhenish-Westphalian Bar Merchants has resolved to 
maintain the present — for bars and plates ; the last named 
article is well inquired for, export quotations showing a rising 
tendency, while sheets and thin plates are less animated. Hoops 
are in irregular demand, and quotations have again decreased 
M. 0.50 p.t., the basic price now being M. 125 p.t. A very quiet 
demand is reported for wire and wire nails; the fact that the 
conventions for both articles have been dissolved has caused prices 
to go down quickly, and as they are now rather lower than the 
costs of production, they cannot possibly further decrease. 


Output of Pig Iron. 

The production of pig iron in Germany, including Luxem- 
burg, was for June of this year 1,262,997 t., as compared with 
1,312,255 t. in the month before, and 1,219,071 t. in June, 1910. 
Of the above-named quantity 241,438 t. were foundry pig, as com- 
pared with 249,295 t. in June, 1910; Bessemer, 26,447 t., as com- 
pared with 46,100 t.; basic, 804,885 t., as compared with 766,821 t.; 
steel and spiegeleisen, 144,247 t., as compared with 106,263 t.; 
forge pig, 45,986 t , as compared with 50,592 t. in June, 1910. 


Coal in Germany. 

Demand in Silesia has been active during this week and 
the last, and insome sorts of engine fuel stocks have decreased. 
In Rheinland- Westphalia a good business is being done in engine 
and gas coal, and dry sorts of coal have also been briskly called for. 
Coke as well as briquettes are in regular demand. 


Austria-Hungary. 

Quietness is the principal feature of the iron and steel 
industry. At the majority of establishments a regular employment 
is, however, maintained. In coal a slow business is transacted. 
Exports in Bohemian brown coal to Germany and Saxony have 
considerably decreased as compared with last year. German 
briquettes are pushing on more and more, and they have partially 
succeeded in supplanting Bohemian brown coal. This year a de- 
crease in brown coal to Germany can also be noticed. On the Elbe 
760,000 t. Bohemian brown coal were delivered in the first six 
months of this year, as compared with 860,000 t. in the same period 
last year. The decrease for 1910 was about 200,000 t., com- 
pared with the previous year. In Saxony especially, formerly 
the principal market for Bohemian brown coal, German 
briquettes are largely sold. Comparing Bohemian export in 
brown coal vi@ Saxon railways in the first two quarters of 
1908 with the same period in 1911, a decrease of 4(0,000 t. 
is shown for the last period. Export in German briquettes and 
German brown coal to Saxony is, on the other hand, steadily 
increasing. In the first two quarters of this year sales of German 
briquettes to Saxony were 239,000 t. higher, and those in brown 
coal 36,000t. higher than in the same period in 1910. In the first 
six months of this year 2,400,000 t. German briquettes and brown 
coal have been disposed of in Saxony, while supplies in Bohemian 
brown coal were only 1,838,000. In the first two quarters of 1907 
2,300,000 t. Bohemian brown coal and 188,000 t. German briquettes 
and brown coal were delivered on Saxon railways, as compared 
with 1,838,000 t. Bohemian brown coal and 2,400,000 t. German 
brown coal and briquettes in the same period of this year. 


Iron and Steel in Belgium. 

A slightly better tone is reported from the bar industry, 
demand increasing, while German competition is less keen, with 
the result that rates show more stiffness. Rods and hoops are the 
same as before. A favourable condition prevails in plates and 
sheets, and the same may be said of rails and girders. Bolts and 
nuts are neglected ; the Rail Convention has been dissolved without 
influencing prices. A quiet business continues to be done in pig 
iron, but the opinion prevails that the worst has passed and that 
further reductions are out of the question. Current prices are at 
58f. to 60f. p.t. for forge pig, 66f. to 67f. p.t. for foundry pig, and 
65.50f. to 67f. p.t. for basic. Coal is tolerably firm in Belgium. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 19th. 


Tue week’s business has been largely made up of orders for 
structural material for general constructional purposes in cities all 
the way from the Atlantic to the Pacific coasts. Mining develop- 
ments in Nevada are taking 1100 tons for tanks and mill buildings. 
Several thousand tons go to California cities. A wireless tower 
near Washington, D.C., takes 900 tons, and a hotel in Washington 
1600 tons. Building operations throughout the country are larger 
than last year by far. The United States Steel Company will 
operate its furnace at McKee’s Port six daysa week. The Govern- 
ment is offering for sale between 75,000 and 100,000 tons of old 
French machinery used on the Panama Canal. Bids will be 
received September 5th. Quite a number of prospective buyers 
are examining it. The makers of machinery are doing very little 
at present in ordering. In a general way the machinery makers 
are working below full capacity. The Connellsville coke output 
fell from 8460 cars the first week of July to 7646 cars the second 
week. The owners of a number of furnaces are awaiting the signal 
to start, which means that they are waiting for orders. Most 
buyers are indifferent about forward buying, and insist on the 
most favourable terms. The cost of making rails is over 5 per cent. 
greater than before the recent improvements in manufacture 
commenced ; but no change in prices isin view. Railways are 
ordering sparingly. The North-Western Railway is in the market 
for 8500 tons of bridge material. A power plant at Niagara Falls 
will take a lot. At Dallas, Texas, an insurance building will take 
1400 tons. The battleship New York will take 6500 tons, of which 
the Carnegie Company will make 3100 tons. The general outlook 
has improved, and a steady flow of orders for shapes and plates 
is practically assured. Exports of copper for week, 8241 tons ; 
and to July 13th, 13,942 tons. Total shipments abroad last month 
from all ports, 30,489 tons; and since January Ist, 158,074 tons, as 
against 129,244 tons during same time last year. No immediate 


improvement in demand is probable under present market con- 
ditions, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
° When the abridgment is not illustrated the Specification is without 

rawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 

th ton-buildi r, Ne -lane, London, W.C., at 8d. . 

The first date given is the date of a the second date at the 
end of the abridgment is the date of t t of the opt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 
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TURBINE MACHINERY. 


9043. April 11th, 1911.—IMPROVEMENTS RELATING TO THE REGU- 
LATION OF ELAstic FLUID TURBINES, The Vereinigte Dampf- 
turbinen-Gesellschaft M.B.H., of Friedrich Karl-Ufer, 2-4, 
Berlin, N.W. 

The engraving shows the invention applied to a two-stage tur- 
bine. The first stage A receives its supply of steam from the 

nozzle B and valve C, the second from the nozzle D and valve E. 
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The valve E is controlled by a differential piston F, the top surface 
of which is in communication by means of the pipe G with the 
pressure of the first stage, and the under side by means of the 
pipe H with the pressure of the steam in the nozzle B. With this 
arrangement, it will be seen, the valve E is open when the valve 
C is open and closed when the other is closed.—Ju/y 5th, 1911. 


11,008. May 6th, 1911.—IMpROVEMENTS IN EXPLOSION TURBINES, 
Max Imhoff, of Dietlikon, near Zurich, Switzerland. 

This invention is a kind of internal combustion Barker’s mill. 
Three cylinders are mounted at equal angles round a central 
casing, through which passes a shaft. Each cylinder carries a 
trumpet-shaped orifice at its outer end, the inlet to which is con- 
trolled by a valve A. This valve is provided with a long shank 
terminating in a collar B so as to supporta spring C. A freely 
moving piston D works in each cylinder, and through the centre of 
this piston the shank of the valve A passes. A valve E closes the 
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inner end of each cylinder. Ports F are formed in the walls. Fuel 
is supplied through the inlet G from the pipe H and—presumably 
—the hollow interior of the main shaft. J is the sparking device. 
Under the action of centrifugal force the pistons D fly outwards, 
compressing the air in front of them. Near the end of their stroke 
they lift small valves controlling the inlets G, and a charge is 
admitted. Explosion now takes place, driving the pistons back 
until they strike the springs C. The valves A are thus opened 
and the reaction of the products rushing out through the trumpet- 
like orifices rotates the contrivance. The ports F assist in the ex- 
pulsion of the products. Centrifugal force again drives the pistons 
out, compressing the air and repeating the cycle.—Jw/y 5th, 1911. 


STEAM GENERATORS. 


25.536. November 3rd, 1910 —IMPROVEMENTS IN CHAIN GRATE 
SrokErs, Babcock and Wilcox, Limited, 30, Farringdon-street, 
London, and Richard Andrew McLaren, of the same address, 

At each end of the stoker frame is mounted a pair of chain 
wheels A over which pass endless travelling chains B. As shown 
in the engraving, every second link supports a horizontal pivot. 

The extreme outside end of each of these pivots carries a roller 

wheel C adapted to run on guides D E fixed to the stoker frame. 

The upper guide D is stepped so that the grate in its motion for- 

ward is subjected to a jigging motion. The fire-bars extend 

between the two endless chains and are carried on the pivots 





already referred to. They are further curved in section as shown, 
so that the tip of one rests on the back of the succeeding bar. 


Air holes are pierced through each of these bars. A rail F is fixed 
beneath the stoker frame so as to keep the bars closed until they 











have travelled back to the front of the boiler. They then open by 
gravity, as shown at G, and discharge any ash which may have 
collected within the grate.—/uly 5th, 1911. 


INTERNAL COMBUSTION ENGINES. 


15,137. June 23rd, 1910.—IMPROVEMENTS IN REVOLVING CYLIN- 
DER INTERNAL COMBUSTION ENGINES, C. B. Redrup, of 327, 
Cowbridge-road, Canton, Cardiff. 

In addition to the specification here dealt with, the same 
patentee has taken out simultaneously several others relating to 
the above-named class of engine. The one herewith illustrated is 
perhaps the most representative. There are numerous details 
referred to in this specification, but the most outstanding feature 
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of the patent is the arrangement adopted for the cylinders. It 
will be seen that these are arranged in two groups, say, five 
cylinders in each. The cylinders are staggered, so that a space is 
left on the circular crank casing between the cylinders sufficient to 
accommodate the suction pipes and the valve operating rods. The 
carburetter A feeds a hoilow stationary circular box B, which 
passes on the mixture through ports C to the inside of the crank 
chamber. A two-throw crank is used.—Ju/y 5th, 1911. 


GAS PRODUCERS. 


17,048. July 18th, 1910.—IMpRovEMENTS IN Gas PRODUCERS, 
William Jones, 106, Victoria-road, Middlesbrough. 

The producer is composed of a fire-brick lined external casing A 
provided with a valve-controlled outlet B and feed hopper C. At 
the base of this casing is a tuyere-box D provided at intervals with 
tuyere openings E. The tuyere-box is supported in columns F, 
and is fed with a supply of air and steam from the stand-pipe G. 


Ne 





The producer stands in a concrete water trough H provided with a 
conical iron-faced concrete centre J. From this and from the 
columns F struts radiate so as to support plates K, the lower ends 
of which dip into the water seal. A division plate is placed in the 
tuyere-box directly across the stand-pipe orifice, so that the blast 
of air and steam is diverted equally to right and left. One of the 
advantages claimed for this producer is the dispensing with fire- 
bars.—/July 5th, 1911. 


MEASURING AND TESTING INSTRUMENTS 


25,320. October 31st, 1910.—IMPROVEMENTS IN STEAM METERS, 
Max Gehre, of Diisseldorf-Rath, Germany. ; 
The steam according to this invention is measured by noting the 
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difference in pressure which it experiences in passing from one side 
to the other of a restricted orifice. The oritice is shown at A. Im- 
mediately above and below it conduits lead off the steam to 
the top and bottom respectively of a cylinder D. This cylinder 
carries a very loosely fitting piston E, the rod of which passes 
through glands in the cylinder covers, and is subjected to the pull 
of a spring (not shown). The glands are connected to the main 
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steam pipe so as to avoid the necessity for packing them very 
tightly. The lower end of the piston-rod is connected by a spiral 
spring F to a rod carrying the stylus G. The stylus rod terminates 
in a piston which works ina dashpot H. Itis claimed that with 
this arrangement momentary fluctuations of the pressure difference 
are not recorded, and that the indications of the stylus show the 
average difference of pressure.—July 5th, 1911. 


ORDNANCE AND ARMOUR. 


26,299. November 12th, 1910.—IMPROVEMENTS RELATING TO THE 
TESTING OF ARMOUR PLATE AND OTHER MATERIALS BY IMPACT, 
Stephen Mitchell Dixon, The University, Edgbaston, and Max 
Kurrein, Irungardstrasse, Diisseldorf, Germany. 

The specimen of armour plate or other material which is to be 
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tested for its hardness is fixed at A in front of an anvil B. It is 
held up to the anvil by means of crossheads C, tension-rods D, and 
set screws E. The front crosshead carries a hollow cylinder 
supporting a plunger F. This plunger bears against a hardened 
steel ball or vee-shaped point, and when the plunger is struck at 
its free end by a pendulum or hammer the ball leaves an indenta- 
tion on the test-piece, the depth of which indentation measures the 
hardness.—July 5th, 1911. 


HEATING AND LIGHTING. 


3891. February 16th, 1911.—IMPROVEMENTS IN ENCLOSED ARC 
Lamps, Kérting and Mathiesen, Aktiengesellschaft, Leutzsch, 
Germany. 

This is yet another patent for an enclosed arc lamp arranged to 
obviate the deposition of dust from the are on the glass of the 
surrounding globe. The combustion chamber A is surrounded by 
a glass globe B, which in turn is enclosed in a second air-tight 
globe C. Above and below the glass globes the casing is formed 
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of metal D E having a high conductivity for heat. A central 
cylindrical division piece F may be added. The course of the 
gases is shown by the arrows, and the action is as follows: - The 
hot dust-laden gases circulate up from the are through the central 
case F, and reaching the top pass down on the outer side giving up 








much of their heat to the surrounding metallic casing. The inner 
glass globe B being insulated by the air space between it and the 
globe C is hotter than the descending gases, so that the gases and 
the suspended dust are repelled inwards from the globe B towards 
the are. They are caught again by the up draught and the cycle 
is repeated. Dust collectsin the upper chamber D and in the lower 
chamber E.—Ju/y 5th, 1911. 


MISCELLANEOUS. 


12,660. May 24th, 1910.—A MerTHop or SINKING SHAFTS IN 
LOOSE AND WaTERY Strata, J. H. Bousfield, 15, South-street, 
Finsbury, London. 

At the top of the shaft a cast iron sinking cylinder A, composed 
of a number of rings BC, &c., is sunk into the earth. The spaces 
between the strengthening ribs D on these rings may be filled - 
with wood as shown, or lead if a greater sinking weight is required. 
The exact mode of procedure is not made clear in the specitication, 
but it appears that the cylinder A is intended to sink by its own 
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weight. When it has sunk sufficiently far into the ground the 
bearing ring E of concrete is put in position, and from this con- 
crete lining sections F G, &c., are suspended by rods or otherwise. 
As soon as the top of the cylinder has sunk as far as the point H 
of the lining, the space between the lining and the earth is filled 
with concrete. The lower engraving shows the shaft in process of 
being sunk. J is a construction platform and K a porous packing 
material, which, while allowing water to pass, will prevent earth 
or stones from falling between the lining and the cylinder.—Ju/y 
5th, 1911. , , 


7532. March 25th, 1911.—IMPROVEMENTS IN TUBE CLEANERS OF 
THE FLUID PRESSURE TyPE, Alfred Fraissinet, 9, Becker- 
strasse, Chemnitz, Saxony. 

The device described in this specification is an improved handle 
containing a valve so arranged as to control the admission of steam 
to the tube cleaner proper. The apparatus comprises a-casing A, 
to which the nozzle of the tube cleaner can be attached at B. This 
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casing contains a rotary valve operated from the spindle C. 
Screwed on to the casing is a cylindrica] body D containing a duct 
and lateral opening E, through which steam may be led from the 
boiler. A pin F is fixed in the body D, and this carries a rotatable 
part G, to which is attached the handle H. The part G is formed 
on its lower surface with teeth, which, meshing with a gear wheel 
J on the end of a socket wrench K, serves to transmit the rotation 
of the handle H to the valve in the casing A so as to close or open 
it.—July 5th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





995,775. CLosURE FoR Grease-cups, J. EB. Du Bors, Boone, Towa. 
—Filed July 11th, 1910. 
The end of the screw plug is cut with a step and an inclined 





face. The step is intended by the resistance which the grease 
offers to prevent the slacking back of the plug. 





996,056. MEANS For UTILISING WATER PressuRE, H. R. Brodton, 
Mobile, Ala, assignor to the Modern Electric Applianc 
Company, Mobile, Ala.— Filed May 11th, 1909. 

This invention is an apparatus for utilising water pressure com 
prising a hydraulic ram, a waste check valve therefor, and means 
for imparting to the waste valve a normal tendency toward the 





open position. A turbine water wheel is arranged in the ram 
casing in advance of the waste valve, and in position to be traversed 
by all the water passing to the waste valve of the ram, and connec- 
tions are made between the wheel and the valve for moving the 
latter toward the closed position against its normal tendency. 
There are twelve claims. 


996,063. SMOKELESS BOILER FuRNAcE, J. Cook, Buffalo, N.Y. 
Filed August 10th, 1909. 

Water jackets form the sides of the space between the boiler and 
the grate, and a combustion chamber is arranged centrally in this 
space. There is a fuel chamber at each side of the combustion 
chamber, this fuel chamber being separated from the combustion 
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chamber by hollow continuous imperforate walls including water 
sections having their lower ends spaced from grate. The upper 
ends of the walls are in contact with the boiler, and there isa 
water connection between the boiler and the water sections and 
also between the boiler and the water jackets. There are nine 
claims. 


996,072. Car Covpiine, J. L. Fitzpatrick and L. S. Moore, Mont- 
gomery, Ala.—Filed August 12th, 1910. 
The single claim adequately describes this invention. It is as 
follows :—A car coupler including a head having a compartment, a 
web within the compartment and upon the back wall thereof, upper 
and lower gripping jaws pivotally mounted upon the web and 
having outstanding studs, springs engaging the studs and bearing 
against the head to hold the jaws normally in contact at their 
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free ends, said ends diverging, there being apertures within the 
jaws adapted to align when the jaws are moved into parallel rela- 
tion, a coupling pin slidably mounted within the upper portion of 
the head and normally bearing upon the upper jaw adjacent the 
aperture therein, means upon the pin and slidably engaging the 
head for limiting the upward movement of the pin and holding said 
pin against rotation, and a link insertible between the jaws to shift 
them into parallel relation and bring the apertures into register 
with the pin. 


$96,114. Tope Courtine, F. X. Miller, Buffalo, N.Y., assignor 
of one-half to G. Hoffman, Buffalo, N.Y.—Filed November 5th, 
1910. 

The coupling comprises a coupling head having a nipple pro- 
vided on its rear end with a tapering outer side which is adapted 
to engage with the inner side of the flared end of a tube __ It is 
also provided with a plurality of spring clamping jaws which are 
arranged in an annular row around it and are connected at their 
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front ends with the coupling head, while their rear ends are free 
and adapted to bear against the exterior of the tube at the large 
part of the nipple. A clamping sleeve surrounds the nipple and 
clamping jaws. It is connected at its front end by a screw joint 
with the head and i adapted to bear at its rear end against the 
exterior of the tube at the small part of the nipple while its inter- 
mediate part bears against the rear ends of the jaws. There are 
only two claims, 
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JULY. 


The Pax Garyensis. 


Tue international congress of ironmasters met 
early in the month in Brussels. The members talked, it is 
understood, a great deal, but as the Press was rigidly ex- 
cluded from their conferences no trustworthy reports of their 
proceedings have appeared. All that can be said with 
certainty is that vague generalities had more to do with the 
matter than precise details. In the production of such wares 
Judge Gary is a past-master, and by apparently absolute 
honesty of purpose, combined with a hypnotising 
personality, makes a great many hard-headed men discuss, 
whilst they are under his influence, possibilities which they 
know when they come back to “brass tacks” are not 
business. It is folly to try and persuade ourselves that 
America has no other object in this matter than the 
ensuring ofa brotherly peace with its competitors. How- 
ever honest Judge Gary may himself be, we cannot forget 
that he is the head of an enormous corporation which is 
not doing as well as it hoped in the world’s markets; it 
has found Europe, and particularly England, a sterner 
competitor than it expected, and if it is crying pax now 
it is difficult not to feel that it expects some advantage 
from that peace. We have the greatest respect for senti- 
ment, but it is wholly out of place in dealing with a great 
corporation. Whatever is done must be done on business 
lines, and it is difficult to conceive that any propositions 
which America is likely to make to England at the present 
moment can be for the commercial good of the latter. If 
America had won the markets she has sought in vain, 
would she now make these overtures of peace ? 


The Chief Constructor. 


THERE has been much discussion during the 
montb about Sir Philip Watts’ successor at the Admiralty. 
Sir Philip continued in office for an extra year at the 
request of the Government, but in the autumn he 
definitely retires to rejoin, it is understood, his old firm. 
Who is to take his place? Of late it has been the custom 
to draw upon the private naval shipyards for a chief con- 
structor, and the result has left little or nothing to be 
desired. But things are not quite what they were even 
six years ago, and in some quarters there is a very strong 
feeling that the Admiralty should now appoint one of 
the assistant constructors either from London or one of 
the Dockyards. To our minds by far the most important 
point is to elect the best man wherever he is to be found. 
If he is already a Government servant so much the 
better, but if he is the servant of a private firm we have 
every confidence that when he leaves that firm he will 
not permit himself to be influenced by any other con- 
sideration than the desire to do the best for the Navy. 
His natural predilections, which no man can wholly over- 
come, will be corrected by the Board of Admiralty. Let 
us have the best man whoever he may be. 


The River Mersey. 


Tue Report for 1910 of the Acting Conservator 
of the Mersey (Vice-Admiral Mostyn Field) upon the 
navigable state of that river, published during the month, 
although it deals with the whole tidal portion extending 
inland as far as Warrington, is principally of interest in 
that portion which concerns the depth of water on the 
bar and in the channels seaward of Liverpool. From 
this portion of the navigation no less than 18,330,970 tons 
of material have been dredged up during the year, making 
in all a total removal of 161,072,620 tons since the incep- 
tion of the deepening in 1890. The result of this work 
has been to make the average depth during the year in 
the centre of the channel crossing the bar 30ft. 3in. at 
L.W.O.S.T., the variation in this depth being only 2ft., 
i.e., ranging between 31ft. as a maximum and 29ft. as a 
minimum, depths which correspond to 11ft. and 9ft. 
respectively available at the same spot before the works 
were undertaken. The dredgers have now resumed work 
in the neighbourhood of Askew Spit, operations here 
having been suspended owing to the threatened serious 
erosion of Taylor’s Bank, a danger which has now been 
removed by the completion of a stone revetment. The 
fleet employed for the bar and the approach channels 
consists of three self-loading suction dredgers, the largest 
having a capacity of 10,000 tons and the two smaller of 
3000 tons each. The sand pumping at the Mersey bar 
was the first work of this nature carried out in England, 
and had it not been undertaken with such very satis- 
factory result Liverpool could not possibly have held its 
leading position among the British ports; indeed, with 
only 10ft. on the bar it would have been impossible for 
the modern ocean liners to get in at all except on the top 
of high water of a spring tide. 


The National Experimental Tank. 


AFTER a somewhat lengthy period of incubation 
the National Experimental Tank is now ready for work. 





The opening ceremony was performed on the 5th of the 
month, and, of course, was largely attended by members 
and delegates taking part in the Jubilee meetings of the 
Institution of Naval Architects. With the construction 
of the tank and its apparatus our readers must now be 
fairly familiar, partly through Mr. Baker’s paper on the 
subject read before the above Institution in the spring of 
this year, and partly through our own articles on it. 
But while its design is thus thoroughly understood, the 
precise manner in which the affairs of the tank will be 
administered is by no means clear, as we have already 
pointed out on several occasions. The work to be under- 
taken at the tank is to be both of a private and a public 
nature. Experiments involving questions of national or 
public interest are to form an important part of its occu- 
pation. But it is also to be at the disposal, as far as 
possible, of the private builder who may want special 
information on some outside problem. Here we have a 
situation which may possibly be responsible for a radical 
alteration in the ideas of the Advisory Committee 
administering its affairs. There are so many problems 
awaiting solution in naval architecture on which ship 
designers generally require information that it will only, 
we believe, be with difficulty that time will be found for 
the private builder’s needs. Again several private firms, 
in addition to the Admiralty, have already tanks of their 
own. These tanks, we believe, are all kept fully employed 
year after year on their owner’s work. How then is one 
tank to serve a whole nation of shipbuilders, and at the 
same time carry on its own purely experimental work ? 
The guarantee fund for the Teddington tank is not 
at present in such a position as will permit of the com- 
mercial side of its work being ignored. Fora time then 
it will have to earn its living by the exaction of fees from 
those firms employing it. But it is earnestly to be hoped 
that at no distant date its work will be placed on a 
national footing, and that its upkeep will be contributed 
to by the country at large. 


Aerotechnics in France. 


TxHrovuGH the generosity of M. Henry Deutsch de 
la Meurthe, the University of Paris is now in possession 
of a fully equipped aeronautical institute. This depart- 
ment of the University, which was opened on the 6th of 
the month, is, in accordance with the founder’s wishes, 
devoted solely to the scientific and experimental side of 
aeronautics. The training of pilots and the teaching of 
students form no part of its activity. Instead careful 
research is to be made into all subjects relating to aero- 
planes and dirigible balloons with a view to assisting con- 
structors and elucidating many thorny points in the 
theory of flying machines, their means of sustentation, 
and their manner of propulsion. Chemical and physical 
laboratories, workshops, a whirling table, air chambers, 
and other facilities are to be found in the new institute at 
Saint-Cyr-l’Ecole ; but of all the appliances, perhaps the 
most interesting is the experimental railway track over 
which electric trucks carrying planes or propellers will be 
run. This line is very nearly a mile in length. The cars 
are driven by powerful electric motors controlled from a 
look-out post having a view of the whole track. A very 
complete installation of recording instruments is arranged 
for, and by means of them it should be possible to deter- 
mine with some degree of nicety the output and input of 
screws of at all speeds, the “ lift” and “ drift” of surfaces, 
plane or curved, the head resistance of various parts of 
an aeroplane, and other figures, on a coriect knowledge of 
which the aeroplane engineer must base his whole design. 
This experimental track is all the more interesting in 
view of the fact that the stationary method of testing 
propellers is now almost universally recognised as untrust- 
worthy; while even the whirling table is looked at 
doubtfully by some. The Saint-Cyr method is as near an 
approach to actual conditions as we are likely to get for 
some time, and should therefore yield some most valuable 
and interesting results. 


Berlin Elevated Railway. 


Tue plans of the Berlin Elevated and Under- 
ground Electric Railway Company concerning the ex- 
tension and reconstruction of certain portions of its lines 
between Potsdamerplatz and Charlottenburg will be 
considerably altered by a decree promulgated during the 
month by the Minister of Public Works. It was recorded 
in these columns in 1908 that a serious accident, involving 
the loss of twenty lives, occurred on the Berlin Elevated 
Railway, in which a railway carriage of a train proceeding 
from Charlottenburg to the east of Berlin was knocked 
over the parapet of the overhead track by a train coming 
from Potsdamerplatz and also travelling towards the east 
of the city. The accident happened at the east corner of 
the so-called “ Gleisdreieck”—railway triangle—where 
two tracks, one from Charlottenburg and the other from 
Potsdamerplatz to the east of the city, converge. An 
official investigation into the cause of a mishap which 
happened on May 17th this year through a pointsman 
shifting the points before a passing train had got clear of 





them showed that it was only by good fortune that the 
last carriage of the train was merely derailed, instead of 
the train being dashed down into a paved road from a 
considerable height. Since the accident of 1908 the 
“marvel of engineering "—as the triangle was described 
when first made—has been used by Berliners as a sarcastic 
term, and the decree of the Minister of Public Works 
resulting from the mishap in May this year and ordering 
the Elevated Railway Company to abolish the railway 
triangle next year instead of in 1916, as it had originally 
intended, has been received by Berliners with consider- 
able satisfaction. In place of the railway triangle a 
“tower transfer station” where the one track crosses 
above the other is to be built. The Elevated Railway 
Company had intended first to reconstruct its lines 
between the Potsdamerplatz and Charlottenburg and then 
to finish up with erection of the tower station. The 
tower station will now have to be built first. 


The Naval Architects. 


Tue Jubilee of the Naval Architects, which 
occupied the whole of the first complete week in the 
month, was a brilliant success—a success which reflects 
the greatest credit on those engaged on the stage 
management and production of such a great show. Even 
the weather had been properly arranged and left nothing 
to be desired except a slightly lower temperature. The 
functions one and all—and there was no day with less 
than one—passed off without a hitch of any kind from 
the opening proceedings conducted by the Duke of Con- 
naught in the rooms named after him to the final enter- 
tainment, by the King’s desire, at Windsor Castle. Not 
a little of the pleasure of the meetings was due, if we may 
be permitted to say so, to the President of the Institution 
Lord Bristol carries with him wherever he goes the grea‘ 
heartedness and human kindliness of the sea, and thosc 
who were present at the last business sitting will not 
forget the unconventionality of his final parting, when the 
assembly was in thevery act of breakingup. “Gentlemen, 
to our next merry meeting!” It was delightful, indeed, 
to see ceremony blown to the winds and the hearty 
greeting of man to man, of England to the numerous 
foreign representatives who were present, standing in its 
place. Such a touch of nature will do more to cement 
real friendships than a thousand laudatory speeches. 


The Italian Monopoly Scheme. 

THE State monopoly of life insurances for the 
payment of old-age pensions arrived in July at a knot 
which necessitated the stopping of the machine by Signor 
Giolitti, on whose proposal a vote of confidence was 
passed, and the Chamber adjourned for the summer 
vacation. The Prime Minister has now been obliged to 
admit that the means are inadequate to the end he pro- 
posed. He has, therefore, thrown overboard old-age pen- 
sions, but continues to insist on his monopolistic scheme as 
being good for the public exchequer, and his known 
tenacity of purpose and autocratic command of a large 
majority will have to be reckoned with in November. 
The measure is founded on a fallacious basis, is uncon- 
stitutional, and immoral. The cutting short of the 
activity of a vast commerce, while damaging to the com- 
panies, robbed them of the right even to plead their cause 
before the law courts, thus adding irony to confiscation. 
Reprisals, if instituted by other nations in defence of their 
despoiled countrymen, must fall on the Italian agricul- 
turist, while the country’s credit is not enhanced by a 
scheme the working of which would introduce into civilised 
codes methods practised by the light-fingered governments 
of the Medici. The rising industries of Italy can ill 
afford the shaking of home or foreign confidence by 
tampering with the inviolability of private properiy, and 
the system if once introduced is but too capable of expan- 
sion. Signor Giolitti has had his vote of confidence; the 
minority have forced a postponement, and each side 
claim the victory. Whichever may have won, the fact is 
certain that the real loser is the country which, after 
having been kept in a ferment for months, finds itself 
under a sentence of death which paralyses private 
initiative. But the prisoner has now perhaps time te 
plan his escape, if he does not wish to be cast by the 
despot into the maw of his socialist friends. 


Manchester Ship Canal. 


Tue half-yearly report of this undertaking, 
published a few days ago, forms very satisfactory reading. 
It is the best which the directors have hitherto been able 
to frame as regards the first half of the calendar year, and 
brings the great Lancashire waterway another decided 
stage nearer to being a dividend-paying institution. The 
weight of toll-paying merchandise which passed over the 
canal during the first half of this year was 2,575,736 tons 
compared with 2,386,119 tons in the corresponding period 
of last year. The receipts show an available balance of 
£143,384, an amount larger by £13,554 than in the 
last corresponding half year, when the net revenue for the 
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twelve months fell short by £6990 of the amount required 
to pay all rent charges and interest on capital ranking in 
priority to the Manchester Corporation’s 3} per cent. 
Preference stock. Had it not been therefore for the 
disastrous strike which has occurred in Manchester since 
the half-year’s accounts were made up, the earnings by 
the end of the present year would probably have been 
sufficient to pay a dividend on this stock. The working 
expenses for the next half-year will, however, no doubt 
show a considerable increase owing to the extra payments 
to the dock labourers. No work of special engineering 
interest on the canal has been carried out during the past 
half-year. 


The Metropolitan Water Board. 


For those who love figures and statistics we 
can cordially recommend the annual Report of the 
Metropolitan Water Board for the year ending 31st March 
last, which was published rather more than a week ago. 
It bristles with figures almost from cover to cover. Still, 
there is much in it that is of great interest. The enormous 
scope of the operations of the Board, for example, is well 
brought home by the explanation that the estimated 
population supplied with water was at the end of March 
7,099,871. This figure, it is pointed out, is nearly equal 
to the joint population of Norway and Sweden, about 
the same as that of the Dominion of Canada, and larger 
than the population of Scotland and Wales by one 
million. Water to the amount of 31.57 gallons per head 
per day was supplied throughout the year, the total 
volume for the year being 82,170,500,000 gallons of 
water. The weight of this body of water is no less 
than 366,832,600 tons. Such figures convey but very 
little to the mind, but we may, perhaps, make them more 
intelligible by saying that water of this weight would 
fill a channel 100 yards wide, 20ft. deep, reaching 
from London to Glasgow and projecting a few miles at 
either end. Roughly speaking, 58.387 per cent. of this 
water is derived from the Thames, 23.339 per cent. from 
the Lee, 17.669 per cent. from springs and wells, .577 per 
cent. from gravel beds, and .028 per cent. from ponds in 
Hampstead and Highgate, the last-named not being used 
for domestic purposes. 


Aeronautical Races. 


ALTHOUGH neither of the recent air-races fell 
wholly within the month, the fact that by far the most 
conspicuous part of each is covered by the period, has 
rendered July of great interest from the aeronautical 
point of view. We are not primarily concerned with the 
sporting aspects of these events, although it is to be 
hoped that all engineers recognise that in aeronautics, as 
in many other matters, the sporting instinct counts for 
much. From the professional standpoint these races are, 
perhaps, as interesting as from the sensational and the 
popular. As evidence of the very rapid progress which 
has been made within the last few months in the con- 
struction and handling of aeroplanes they are quite 
remarkable. But apart from this they demonstrate 
forcibly a fact, which, although for some time common 
knowledge to many, has not been universally accepted, 
namely, the superiority of monoplanes over biplanes for 
fast cross-country flying. In the European circuit nine 
competitors finished. Of these the first six flew on 
monoplanes, and the last three on biplanes. Further, 
the last biplane took about twice as long to cover the 
whole course as the first monoplane. The English race 
bears similar testimony. The only two competitors who 
have finished the circuit at the time of writing both 
employed monoplanes, while of the others who have got 
beyond Edinburgh, two use monoplanes and the third a 
biplane. The list of entries shows that biplanes and 
monoplanes were equal in number at the start of this 
race. 


London County Council Tramways. 


THE accounts of income and expenditure in 
connection with the London County Council tramways 
for the year ended 31st March last were issued towards 
the end of the month. They disclose certain interesting 
points, of which we may mention one or two. The first 
is that the total receipts per car mile on the electrically 
worked portion of the system show a steady and not 
inconsiderable reduction. In the year 1890-9 they were 
11.81d.; in the year 1909-10, 11.48d.; and in the year 
under consideration, 11.28d. The average fare per pas- 
senger was 1.04d., as compared with 1.06d. for the previous 
year. We quite agree with the words of the Finance 
Committee that “the continued decrease in the receipts 
a car mile is a matter which requires to be kept under 
observation.” Anyone who uses these tramways at all is 
aware of what long—we had nearly written ridiculously 
long — distances can be travelled for a penny, or even for 


recognises that it has gone far enough in the reduction of 
fares—some people would say “too far”—for a little 
while ago it stated that it did not think that any further 
concessions could be made. The surplus on working the 
lines amounted to 42.53 per cent. of the gross receipts, as 
against 44.11 per cent. in 1909-10, and 42.99 per cent. for 
1908-9. Per mile this works out for the year 1910-11 at 
4.80d., and it is the first time that the figure has fallen 
below 5d. Turning now to the horse-worked lines, the 
income was £82,578, and the expenditure £101,948, this 
showing a deficiency of £19,369. One cannot help think- 
ing that with better management this loss might be 
greatly reduced, if not entirely wiped out. The Council 
still continues laying aside only two-thirds of a penny per 
car mile for renewals of the electrically worked routes. 
Time alone will show whether or not this is sufficient. A 
great many authorities think that the amount should be 
as much as one penny per car mile. The renewals fund 
amounted at the end of the last financial year to over 
half a million of money, the total outlay having been 
£11,618,837. 


The Humber Conservancy. 


At the meeting of the Humber Conservancy held 
on the 13th of the month a proposal by the Admiralty to 
seek powers to construct an oil fuel station at a point on 
the Lincolnshire shore of the estuary immediately above 
North Killingholme Haven was brought forward. An 
option over the site selected had been acquired by the 
Yorkshire Boring Company, Limited, with which the 
Admiralty would now appear to have come to terms. The 
proposal is that the Admiralty should seek parliamentary 
powers to construct for itself a jetty extending 800ft. into 
the estuary, and provided at its outer end with a T-head 
200ft. in length. By the same Bill the Admiralty pro- 
poses to seek powers for the company to constructa jetty 
to the westward of its own site. This company’s jetty 
would be L-shaped in plan, and would extend 980ft. into 
the estuary, the arm of the L branching from the outer 
end of the main jetty and projecting up river. The 
Works Committee before which the matter had originally 
come took exception to the Admiralty proposing in its 
Bill to obtain sanction for works to be carried out by the 
company, and the Board confirmed its decision. At the 
same meeting of the Conservancy a joint report was 
presented by the engineer and the conservator to the 
effect that it would be unwise to formulate any scheme of 
work above Oyster Ness until the general improvement 
which we have previously referred to has been carried 
out, and sufficient time allowed to elapse in order to 
gauge its effect. A little delay has been occasioned in the 
sanctioning of this large scheme owing to difficulty in 
securing the expert advice which the Commission had 
decided upon. The joint report goes on to say that there 
is no objection to the closing up of the two embayments 
situated respectively between MHessle and Hull, and 
between Hull and Paull, as the works are independent of 
the main scheme, and although they might take a little 
from the effective tidal waters the fact of the channel 
being thus better regulated would more than compensate 
for this slight loss. Except in the vicinity of White 
Booth Roads where the channel tends to shift, noimprove- 
ments are needed below Paull. 


The Mechanical Engineers. 


Tue Institution of Mechanical Engineers has 
never enjoyed a more successful summer meeting than 
that which took place last week in Switzerland. There 
was only one complaint the whole time, which was that 
the weather was too fine. Even the excessive heat, how- 
ever, did not stand in the way of the general pleasure, 
and did but little to check the energy of those who were 
bent on seeing the engineering works of Switzerland. 
The programme, as we have already said, was skilfully 
drawn up to cover, not only various forms of manu- 
facturing works, but also, what was more interesting to 
British engineers because less well-known to them, 
water-power works of various kinds being visited. 
Descriptions of these have been, or will be, given 
in our pages. The manufacturing methods and 
the arrangement of shops of the great Swiss firms 
do not differ very greatly from those of England, 
but in one or two establishments there were very notable 
and exceptional features, as, for example, the wonderful 
foundry arrangements at Sulzers’ works. The various 
owners had thrown their works open in the most liberal 
way and made very few restrictions as to what should be 
seen at the same time, providing capable guides from 
their own staffs who spoke—to the surprise of many 
visitors—excellent English. The hydraulic power works 
were all exceptional, for it is a feature of such under- 
takings that no two are ever the same. We must men- 
tion particularly the Albula works, which provide Ziirich 
with electric power, to which a trip not originally in the 
programme was specially arranged by Escher, Wyss and 





a halfpenny. Apparently the Highways Committee 


Co. The works are of exceptional interest for various 


reasons, and we hope in due course to deal fully with 
them. 








































































The Dunston Power Station. 


ALTHOUGH it had actually been in operation for 
some months, the new power station of the Newcastle. 
upon-Tyne Electric Supply Company was only opened 
formally early in July. We dealt with it so fully in our 
issues of the 7th, 14th, and 21st that it will not be 
necessary to discuss it in much detail in the present 
instance. Its principal interest lies in the size of its 
generating units and in the design and equipment of its 
switching arrangements. Three units are at present in 
place, two of these being of 8000 and one of 7000 kilovolt- 
ampére capacity, these being the normal ratings. All the 
three machines are, however, as is usual now-a-days, 
capable of heavy overloads for short periods. The switch- 
house is an entirely separate building, being detached 
from the power-house by more than 100 yards. Not even 
the hum of the machinery can be heard in it. The idea 
is that a switchboard attendant is much less likely to lose 
his head if he be not in close proximity to the machinery 
than if he were. Signals are sent from the control-house 
by means of ordinary ships’ telegraphs, and the two de- 
partments are also in communication through loud speak- 
ing telephones. The whole equipment is exceedingly 
well designed, and the possibility of future extension has 
been kept well in view. It is certainly one of the most 
interesting supply stations that we have yet seen. 


The Paris Water Supply. 


THE water supply in Paris has fallen far short of 
requirements during the past month. It is true that 
these requirements have been abnormal, and that while 
Parisians are accustomed to leave the taps running all 
night during the hot weather, it is difficult to give them 
satisfaction even with the most perfect system of water 
distribution; but when Parisians assert that the huge 
sums of money they have placed at the disposal of the 
water department should put them beyond all possible 
reach of a water famine, the engineers have very little to 
say in defence. Although a great deal of money has been 
voted during the past year or two for bringing fresh 
supplies of water to the city, very little headway has been 
made with the new schemes. It was supposed that the 
water supply was sufficient for any ordinary emergency, 
but the municipal engineers could hardly have anticipated 
such a long spell of tropical heat, when the supply fell 
far short of the needs. During the month the daily 
consumption has been 290,000 cubic metres of spring 
water, 60,000 cubic metres of filtered water, and 70,000 
cubic metres of river water, and the Parisians have been 
complaining that the river water has found its way into the 
domestic pipes. As the reservoirs have reached a very 
low level the water supply has been cut off every night, 
which has naturally given rise to a further grievance. 
Since M. de Selves has been replaced by M. Delanney as 
Prefect of the Seine the complaints are less acrimonious, 
for there is a general feeling that the new Prefect is 
capable of putting more order into the public services, 
and he has already assured Parisians that their present 
unhappy experience will not be repeated in the future. 


Labour Unrest in Lancashire. 


Tue past month will long be remembered in 
Lancashire on account of the occurrence of serious 
labour disputes which have had a disastrous effect on 
the many local industries. July commenced with a 
strike of seamen and dockers, which was immensely 
complicated by the striking of the carters employed by 
all the leading carriers and railway companies. The 
somewhat weak-kneed action of the Manchester Corpora- 
tion in not introducing into the town assistance for the 
police force enabled the men to take up an agressive 
attitude, and something akin to mob law prevailed, until 
the Mayor of the adjoining borough of Salford saw that 
more drastic measures were necessary if the trade of the 
district was not to be entirely suspended, and requi- 
sitioned the services of the military and Metropolitan 
Police forces. The leaders of the many trade unions 
involved seemed powerless to check the unwarrantable 
procedure of the pickets, who openly defied the law 
relating to picketing. The engineering trades suffered by 
the strike in common with other industries owing to the 
want of fuel and raw materials, while finished products 
could not be delivered owing to the action of the carters. 
The peaceful solution of these troubles has since been 
followed by a further strike of labourers in the engineer- 
ing trades of the Manchester district, which has had the 
effect of closing several engineering works, and many 
thousands of skilled men are compelled to remain idle. 
The men are demanding that the employers shall pay 
their labourers a minimum weekly wage of 203., and in 





addition an increase of 2s. to the wages of the men who 
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are classed as semi-skilled. Although the employers are 
federated, one or two firms have given way, but a number 
of firms in the federation which are affected by the strike 
are acting collectively, and at the time of writing have 
come to no decision regarding the men’s demands. 


Two Launches. 

THE month was distinguished by two launches 
of rather more than ordinary interest. The first was that 
of the battleship cruiser New Zealand, and the second 
that of the Cunarder Laconia. The New Zealand, a 
product of the Fairfield Company, is, as her name testifies, 
the gift of that country to the Imperial Navy. She is 
590ft. long, has an 80ft. beam, and will displace 
19,000 tons at a normal draught of 26ft. 6in. She is to 
be propelled at an estimated speed of 27 knots by 
Parsons type turbines of 43,000 horse-power. We say 
“ estimated speed,” for though her designed speed is only 
25 knots, it is quite anticipated that two more knots will 
be got out of her. Her armament is to consist of eight 
12in. guns mounted in four turrets, and sixteen 4in. guns. 
The New Zealand is noteworthy as being the largest 
cruiser yet launched on the Clyde. The Laconia was 
actually the third Cunard liner to be launched from the 
Wallsend yard of Swan, Hunterand Wigham Richardson, 
Limited, in just over twelve months, the others being the 
Franconia and the Asconia. The total tonnage of these 
three vessels is 62,350. Of this total the Laconia is to 
account for 25,000 tons. Her length is 625ft. and her 
breadth overall is 72ft., while the depth from the top of 
the uppermost deck-houses to the keel is 90ft. Her 
machinery will consist of two sets of quadruple-expansion 
engines, with cylinders 38in., 47in., 67in., and 95in. 
diameter respectively, and a stroke of 60in. 


Diesel Engine Difficulties. 

In our recent leading article on the weak points 
of marine oil engines we intentionally confined ourselves 
to what we termed inherent and infantile weaknesses of the 
principle. There is another which is of great importance 
at the present moment. It was brought out strongly in Mr. 
I’. Schubeler’s paper on the Diesel engine read before the 
Institution of Mechanical Engineers at Ziirich and is well 
worth emphasising. The great possibilities of the Diesel 
engine have led to an enormous interest being taken in 
the subject, not only in the Press, but by manufacturers, 
some of whom have had experience of building gas 
engines, some of whom have had none, so that the im- 
pression gained is that anyone who can make a steam 
engine can equally well draw out and build a Diesel engine. 
It is just here that a note of warning may be sounded. 
The “fit”? and materials necessary to produce a good 
steam engine are now matters of common knowledge, but 
when it comes to the construction of a Diesel engine, 
experience, which alone gives the necessary knowledge, is 
very limited, and the patent specification does not provide 
more than the smallest percentage of what is required to 
build an engine which will satisfactorily withstand 
pressures four times those which the steam engine builders 
have been accustomed to deal with. The successful 
builders of large-powered engines to-day are those who 
have been at work in this direction for years, starting 
with quite small units and finding and overcoming fresh 
difficulties with each progressive step. These difficulties 
must be expected to occur equally in the case of the first 
engine of any power—they will be exaggerated when that 
power is comparatively high. It cannot be too strongly 
urged upon manufacturers that the progress of the adop- 
tion of the oil engine afloat will only be “advanced back- 
wards” by doubts being raised in the minds of the public 
owing to the want of immediate success of applications 
the inception of which has been heralded with the flare of 
trumpets, but based upon an entire want of appreciation 
of the great difficulties involved. 


Old Age Pensions in France. 

THE new law instituting a system of old age 
pensions in France, which came into operation at the 
beginning of last month, has by no means fulfilled the 
expectations of those who believed that this social enact- 
ment would be hailed with satisfaction by the class it is 
intended to benefit. Wage earners would» no doubt 
accept any pension scheme of which the burden would 
be borne entirely by the State and the employers. The 
present proposal, however, is that the working classes are 
to contribute to the fund as well as the employer, and, to 
a smaller extent, the State. It is the compulsory clause 
which has threatened to wreck the whole scheme. 
Under the terms of the Bill the employer is expected to 
deduct the contribution from the men’s wages, and add 
his own, the amount being represented by stamps which 
are affixed to official forms presented by the men. The 
framers of the Bill apparently did not anticipate that 
the wage earners would refuse to have anything to do 
with the pension scheme, which the latter object to on 
the ground that the amount of the pension is absurdly 
small, and the age limit of sixty-five years is far too high. 
Consequently, only a very small proportion of wage 
earners have sent in their application for pension forms, 





THE STORAGE OF RIVER WATER. 


THe annual report of the Water Examiner to the 
Metropolitan Water Board—Dr. A. C. Houston—has just 
been published. It deals with the twelve months ended 
the 31st of March last, and gives in some detail the latest 
results of the investigations which Dr. Houston has been 
carrying out and with the general trend of which we have 
kept our readers informed from time to time. Briefly 
stated, these deal with the benefits to be derived from the 
storage of water. The present report begins by stating 
that previous to 1905—the year in which the office of 
Water Examiner was instituted—the belief in the safety 
of London water was based largely upon :— 

(1) The “ health prosperity ” of London, both as regards 
diseases in general and epidemic water-borne diseases in 
particular. 

(2) The alleged “ safety ” of sand-filtered water; and 

(8) The assumed innocuous character of the raw river 
water. 

Storage was regarded merely as a means “of more 
adequately removing innocuous but objectionable dis- 
coloration during periods of floods in the Thames.” 

It is pointed out, however, that as regards (1), there 
may be immunity for a lengthened period, followed by an 
epidemic of a disease which may carry off more people 
than have died for many years previously taken alto- 
gether. It is unwise therefore to argue that because a 
disease is not epidemic it may not become so. Then, as 
regards (2), Dr. Houston explains that, though he is fully 
convinced of the bacteriological improvement effected by 
sand filtration, he still remains a sceptic as regards its 
absolute value when taken by itself alone. There is, he 
says, no convincing evidence that sand filters exercise a 
special selective action in the separation of pathogenic 
bacteria. On the contrary, we know that excremental 
bacteria may pass through them in much the same pro- 
portion as innocuous microbes. Sand filtration reduces 
the number of bacteria about 98 to 99 per cent., but if the 
filters exercise no special selective action, the one or two 
which pass through them are—apart from the question of 
reduction in numbers—presumably as significant as the 
98 or 99 left behind. Even on a 99 per cent. basis 
there would seem to be no intrinsic difference bacterio- 
logically between drinking one ounce of wnjiltered water 
and five pints of the same water after fiitration. Briefly 
put, therefore, Dr. Houston regards it as unwise to 
prophesy future security from past immunity, and unsafe 
to rely implicitly on sand filtration alone. 

Then as regards (3). The results of a most prolonged 
and searching investigation have shown that the 
microbes of water-borne disease—as exemplified by the 
typhoid bacillus and Giirtner’s bacillus—can practically 
never be isolated from the raw river water, despite the 
use of methods of proved utility. Throughout the whole 
of Dr. Houston’s inquiry, extending over some six years, 
only one Giirtner-like bacillus was found, and only two 
typhoid-like bacilli out of the many thousands of micro- 
organisms subjected to careful study. It is now known 
that the raw sources of London’s water supply, notwith- 
standing their being sewage polluted, and therefore con- 
taining excremental bacteria in considerable number, do 
not uniformly contain—unless in such small number as 
to be practically negligible in view of the further purifica- 
tion processes—the microbes of water-borne disease. 
Yet there is no doubt that pathogenic germs must, at 
times, find their way into the river. 

These facts led Dr. Houston to study the effect of 
storage on pathogenic bacteria—for something must act 
to destroy them—and with many of his discoveries our 
readers are familiar. To use his own words: “ Storage 
is Nature’s method of sterilisation without the addition of 
any sterilising agent to the water.” And again: 
“Tt aims, with the aid of time and unfavourable 
surroundings, at effecting its object with a certainty 
inapplicable to any known filtration process.” Now-a- 
days London drinks not merely raw river water filtered, 
but water that antecedent to filtration has already under- 
gone a striking change for the better. It is stated that 
no river water is ever passed on to the filter beds without 
previous storage. It is urged, however, that implicit 
belief in the value of storage does not justify the Board 
in relaxing vigilant control over the quality of the 
water taken into the storage reservoirs. The water should 
be abstracted from the river when the latter is in the 
best possible condition under the circumstances existing 
at the time. Dr. Houston remarks that six years’ work 
on the London water question has convinced him that to 
a progressively increasing extent the Water Board is 
seeking to secure the reasonable, if not absolute “ safety ”’ 
of the metropolitan water supply. The loss of the 





unrestricted right to abstract 130 million gallons per day, | P® 


fixing the minimum flow at 170 million gallons, and 
including the gravel water in the flow of the river, are 
factors which, if carried into effect, would militate against 
the abstraction, under all conditions, of the best water for 
storage purposes. 

About 80 per cent. of the London water supply is 
derived from sewage-polluted rivers. As judged by the 
usual chemical and bacteriological standards, the raw 
waters above the intakes for waterworks purposes are 
undoubtedly unsatisfactory in quality, particularly during 
the winter months. Within recent years a marked 
improvement has taken place in the method of purifying 
sewage so as to render the resulting effluents non- 
putrescible and chemically unobjectionable. Apart from 
sterilisation, however, no practical process has been found 
which turns out a “safe” effluent bacteriologically. It is 
possible, Dr. Houston thinks, that improved methods of 
purification will, in a chemical sense, keep pace with 
increasing pollutions of the rivers Thames and Lea, but 
the outlook bacteriologically is less hopeful. Belief in 
the future “safety” of London, as regards water supply, 
ought not to depend on the chimerical hope that the 
Thames and Lea are destined to become progressively 
less impure, but on the increased knowledge as to the 


best means of purifying the water before it is sent into 
consumption. 

As a counsel of perfection, Dr. Houston remarks that 
he feels bound to advocate the choice of an initially pure 
source of water supply; nevertheless, he concludes, his 
own results and experiments seem to indicate clearly 
that the evil effects of even an impure source can be 
largely, if not entirely, annulled by adequate storage and 
efficient filtration. He advocates a system in which 
water of reasonably good and uniform quality is pumped 
into a nearly full storage reservoir of sufficiently 
large capacity at the same rate that water is being 
abstracted for filtration purposes. As a matter of 
fact, the latest. practice of the Board is to put the water 
in at one end of the reservoir and to take it out at the 
other end. It will be remembered that in the case of the 
Walton reservoirs the water enters at one end of the 
reservoir and is withdrawn from the other end of the 
other reservoir. Subject to qualifications such as these, 
and subject to the possible “ occasional employment of 
supplementary processes of purification,” the nature of 
which he does not specify, Dr. Houston considers that 
the means now adopted or in process of adoption for the 
purification of the metropolitan water supply are such 
as to render the water reasonably if not absolutely 
“safe” for drinking purposes. He adds, however, that 
reliance should no longer be placed on sand filters as an 
absolute and final safeguard, and storage reservoirs should 
no longer be used merely to cover periods of emergency. 
The aim should be to abstract the raw river water as 
judiciously as possible, to store it for as long a period as 
possible, and to filter it as perfectly as is reasonably prac- 
ticable. Conceptions as regards safety should no longer 
be based on relative and often unwarrantable assumptions, 
but on indices of proved quality—for example, the death- 
rate of B. coli. Storage should no longer be regarded as 
mere sedimentation, but as a devitalising and equalising 
factor of the utmost importance. Finally, Dr. Houston’s 
opinion is that the “ quality policy ” of the Board should 
be directed towards securing an “ epidemiologically 
sterile” water, that is to say, water containing none of 
the microbes associated with water-borne epidemic dis- 
ease, antecedent to filtration by storage—sedimentation, 
devitalisation and equalisation—aided, if need be, by the 
occasional employment of supplementary processes of 
water purification. No processes are specified, but 
without doubt sterilisation in some form or otker is 
intended. 








THE INSTITUTION OF MECHANICAL ENGI- 
NEERS IN SWITZERLAND. 
No. V.* 

In our last issue we dealt with the first two papers 
read before the meeting of the Institution in Ziirich. 
Before going on to give an account of the remainder of 
the papers we have pleasure in giving Professor W. 
Wyssling’s contribution to the discussion of Mr. Huber- 
Stockars’ and Messrs. Weber and Abt’s papers. This, by 
a delay in the post, unfortunately reached us too late for 
insertion in our last issue. Speaking in German, the 
Professor drew attention to the different conditions which 
prevailed in Switzerland and in other countries. In 
Great Britain and in America the problem of handling a 
dense traffic had to be considered on its own merits. It 
was necessary for the railway companies to devise means 
to meet the call upon them for transportation from the 
point of view of the ability to move the traffic. In 
Switzerland, on the other hand, the subject of electrifica- 
tion of railways had been studied entirely from the 
economic standpoint, the object being, in a country which 
had no coal resources, to utilise its water power to the 
best advantage. Electric traction had te be compared 
with steam traction almost entirely apart from the traffic 
question, which complicated the electrification problem 
in London and New York. 

The next paper to be taken on Tuesday, the 25th ult., 
was that by Mr. F. Schubeler on “ Modern Diesel Oil 
Engines.” Of this paper we give an abstract as 
follows :— 

The practical development of the Diesel engine may be taken as 
having started shortly after Mr. H. Ade Clark read his papert on 
‘‘Diesel Engines” before this Institution in 1903, As is already 
known, it was the intention of the inventor to burn coal direct in 
the working cylinder, which, however, proved to be impossible, as 
the unburned residues could not be removed from the latter. 
This condition of things will remain unchanged and only oils will 
be used as fuel; these, however, being of the most composite 
properties, as will be described later on. 

The first trials with a Diesel engine of the single-acting two-stroke 
cycle type—see Fig. 1—were made some ten years ago. Owing 
rhaps to the choice of too small an output, and also some other 
inadequacies, this first attempt was not repeated for some time. 
It may be useful to recall some of its principal features. An 
exhaust valve is dispensed with, the piston uncovering at the end 
of its outward or downward stroke, slots arranged in the cylinder 
wall through which the burnt gases escape from the cylinder. By 
means of a special scavenging pump an air pressure of about 4 lb. 
is produced. This lightly-compressed air enters the cylinder 
through a valve arranged in the cylinder cover, drives the burnt 
gas out of the cylinder and fills the latter again with a new charge 
of air as soon as the piston in its upward motion covers the slots. 
The air valve being closed, the air is compressed as in the ordinary 
Otto cycle engine and also the fuel introduced in the same way at 
the end of the upward stroke. The whole process of driving out 
the gases and the refilling of the cylinder takes place within a very 
short time at the end of the outward or downward stroke. The 
length of the slots is about one-fifth of the stroke, With the 
ordinary Otto cycle machine two entire strokes are available for 
this process, giving, however, thus only half the number of impulses 
which can be obtained with the two-stroke cycle type. 

As to the two-stroke cycle process, this is the same as the well- 
known one employed with the highly-developed gas engine 
(Kérting, Oechelhiuser). It will be seen from the following that 
it is even more suitable for the Diesel engine. The two-stroke 
cycle gas engine scavenges also at the stroke end with fresh air, 
the difference, however, being that already at this stage of the 
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process the combustible mixture is introduced into the cylinder by 
& special gas pump, and this even before the exhaust slots are 
entirely closed. It therefore cannot be avoided that part of the 
combustible gases escape unused in the exhaust, creating thereby 
a possible danger for the engine. With the Diesel engine the fuel 
is only introduced at the end of the compression stroke, thus pre- 
venting any losses of fuel and danger of pre-ignition. The Diesel 
engine has furthermore the advantage that the rather bulky and 
power-absorbing gas pump can be dispensed with. It has also been 
ascertained that two-c “A gas engines show an increased fuel 
consumption at partial loads, whereas the two-stroke cycle Diesel 
engine has also with smaller load consumptions, which only differ 
slightly from those obtained by normal load. With regard to 
the fuel consumption in general, it must, of course, be expected 
that the consumption of the two-cycle engine is somewhat larger 
with respect to the effective output than for the single-acting 
Otto cycle engine. This must amount at least tothe percentage 
of the energy absorbed by the air pumps. There must also be 
another increase due to the short cleaning and filling process of 
the cylinders, which does not allow as perfect a scavenging as with 
the four-cycle engine. With the latter under its worst conditions 
about 7-10 per cent. of the cylinder volume (representing the com- 
pression space) is liable not to be fully replaced by fresh air. 

As a main advantage it may be mentioned that the turning 
moment is much more favourable, and, consequently, the revolving 
masses for obtaining a certain degree of cyclic variation are much 
lighter. The two-cycle engine, furthermore, guarantees a better 
starting and better conditions for regulation, which is specially 
important for direct coupling with alternators. The space required 
is considerably smaller and the engine is also lighter and therefore 
cheaper. To give a figure, the difference in price between an 
ordinary single-acting four-cycle and a single-acting two-cycle 
engine for a capacity of 1000 horse-power already amounts to 
about 25-30 per cent., which figure would have to be considerably 
increased if larger units were compared. Furthermore, the lubri- 
cating oil consumption is somewhat smaller per horse-power, asthe 
same cylinder and bearing dimensions are sufficient for producing 
about double the output. 

It still remains for reference to be made to the chief advantage 
of the two-stroke engine ; that is, the elimination of the exhaust 
valve (or two with larger units). Some difficulties cannot be 
avoided with the latter, as soon as the same obtains larger dimen- 
sions. Generally speaking, the fewer working parts coming into 
contact with the hot gas the better. The scavenging valve (or 
valves) in the cylinder cover may be dispensed with. Only a part 
of the cylinder slots are then used as exhaust slots, the remainder 
on the opposite side being used for the introduction of the 
scavenging air. A special shape is given to the top of the piston 














Fig. 1—-SECTION OF DIESEL ENGINE 


to guide the current of the scavenging air and to guarantee a 
thorough removal of the burnt gases. The scavenging valve is 
thus removed from the high temperatures, and only the fuel valves 
and starting valves exposed to same. 

When used for special purposes—the author has in mind its 
application for ship propulsion—the engine must be built as a 
vertical one, and it seems to him that the valves arranged in the 
lower cover of the cylinder are not easily accessible, and that also 
the difficulties with regard to the gear should not be overlooked. 
He would also mention the excessive height of this kind of machine, 
which is a great disadvantage when used for men-of-war, as there 
would be considerable difficulty in arranging such engines within 
the armoured height. 

The constructive details of the various types of Diesel engines 
may be described together, as a large number of the component 
parts remain the same whether used for this type of Diesel engine 
or the other. This especially applies to the fuel pump, fuel valve, 
air pump, piston, &c. The air pumps are to-day generally carried 
out as two or three-stage piston pumps with inter-coolers. Whereas 
smaller units have, asa rule, an air pump attached to each cylinder, 
driven by a lever from the connecting-rod, it is a general practice 
to provide for larger units one large common air pump producing 
the injection air for three or more cylinders. The pump may be 
arranged either horizontally or vertically at one end of the bed- 
plate. This arrangement reduces the number of engine parts to 
be controlled and also the first cost. The valves are generally 
metallic ones, which alone are able to stand the high temperatures. 
For lubricating the cylinders, special small oil pumps, that is, one 
for each cylinder, are provided. For bearings, connecting-rods, 
&c., forced lubrication is generally advocated. For piston cooling 
several solutions are possible. In most cases a telescopic arrange- 
ment is provided. A simple arrangement which does not require 
any stuffing-box, and the working of which is absolutely reliable, 
deserves mentioning. With this arrangement the water does not 
entirely fill the cooling space of the piston, the water being only 
squirted against the highly heated surfaces and draining off 
through a pipe which surrounds the spray pipe. By this arrange- 
ment all additional pressures and strains are eliminated. Some 
tirms use oil for piston cooling, which may have some advantages, 
but which, on the other hand, has the disadvantage of a smaller 
cooling effect, owing to the smaller specific heat and the smaller 
coefficient of transmission of this liquid. If the oil is taken from 
the genera] oi] system of the engine the cooling device for the oil 
has to be increased accordingly. 

The author then made a few remarks about the regulating 
process of the Diesel engine. He explained that in practically all 
types the fuel valve was operated through levers and rollers by 





cams fixed on a sido shaft, which opcn the valve during 10 to 15 
per cent. of the stroke, irrespective of load. The amount of fuel 
allowed by the regulator for any specified load accumulates around 
the fuel-valve spindle in a space filled with the highly compressed 
air, which at the opening of the spindle forces the oil through an 
atomiser into the cylinder. At smaller loads the regulator acts 
upon the fuel valve in such a way as to reduce its quantity. The 
fuel pump has a constant stroke, and the regulating of the fuel 
quantity takes place by the governor acting —_ the suction valve, 
through which part of the fuel thus flows back into the suction 
chamber. If a greatly reduced oil quantity is delivered to the fuel 
valve, or, in other om, at small loads, it may happen that no igni- 
tion is effected prokably on account of the great air surplus extin- 
guishing the forming flame. ‘To avoid this the air pressure has to 

reduced at smaller loads, which is done by hand in the case of 
smaller engines. Should this regulation be forgotten no danger 
arises from the engine, the result being only a decrease in the 
number of revolutions until the regulator again delivers a some- 
what increased fuel quantity. For larger engines, and especially 
where the conditions for synchronising are more stringent, the 
regulation of the injection air is done automatically by the 
regulator. 

The different working conditions of the Diesel oil engines 
naturally require different types. The piston speed is generally 
between 600ft. and 1000ft. per minute, which cannot be reduced 
below a certain limit, as otherwise the slightest leakage could pre- 
vent the compression attaining the required amount. This is 
especially important for marine Diesel engines when running the 
same dead slow. The piston speed can, however, be as low as 
180ft. to 200ft. per minute for continual service. 

For standard slow-speed single-acting four-cycle engines the 
number of revolutions lies between 150 and 300 at respective 
capacities of 1000-15 horse-power. These engines have the best 
fuel consumption, but have also the disadvantage that they are 
heavy and expensive. For this reason a single-acting multiple- 
cylinder high-speed four-stroke cycle engine was created, which is 
especially suitable for direct coupling to dynamos. The speed 
varies bet ween 220 and 350 revolutions per minute in units varying 
between 1000 and 100 horse-power. These high-speed types, if 
suitably designed and carried out by first-class manufacturers, are 
just as reliable in service as the slow-speed types. They have, 
however, a slightly higher fuel consumption. On account of their 
smaller first cost they are especially suitable where the Diesel 
engine is intended as astand-by. For very small auxiliary engines 
up to about 100 horse-power on board ship the speeds are still 
higher, and range from 400-600 revolutions per minute, and even 
higher. Single-acting two-stroke engines with outputs ranging 
between 700 and 3000 horse-power are carried out with speeds of 
160-140 revolutions per minute. For ship propulsion there is a 
tendency to use lower speeds in order also to obtain a good pro- 
peller efficiency. To give some figures, 100-350 revolutions per 
minute may be taken as limits for sets of several 1000 horse-power 
down to 100 horse-power. 

The normal four-cycle Diesel engine was first adapted for marine 
purposes, and there are several boats running with such engines, 

his type, however, having a limited output and being, moreover, 
heavy, has the further disadvantage that the most essential feature 
of the marine engine, namely, the problem of direct reversibility, 
cannot easily be solved. For smaller crafts the propeller can be 
made reversible, or a special reversing gear can be fitted into the 
shaft, similar to those used in motor cars. Another possibility is 
to produce with a normal non-reversible Diesel engine electricity 
in a generator and have the propeller coupled to an electric motor, 
which can easily be made reversible. This system, the so-called 
Delproposto system, which otherwise gives good results, is not 
very economical on account of the numerous transformations of 
energy. It is also rather complicated, expensive and heavy. The 
first boat of this type is the steamer Vandal on the Wolga, 
carried out by Messrs. Nobel. A similar Diesel boat, the Venoge, 
was built by Sulzer Brothers in 1904 for the Lake of Geneva. The 
engine has an output of 100 horse-power. Another inconvenience 
of the four-stroke cycle type is the presence of exhaust valves, 
which necessitate a more or less frequent cleaning. 

These difficulties, including also the last-mentioned one with the 
exhaust valves, could be overcome by adopting the two-cycle 
engine. A number of boats fitted with such engines, with outputs 
up to about 1000 horse-power, are in satisfactory service. The 
reversibility can easily be attained. For outputs below 1000 horse- 
power these engines may be of the ordinary trunk-piston type, 
whereas for larger units crossheads should be provided. Some 
firms have already gone further, claiming to be able to carry out a 
double-acting two-stroke machine. Unfortunately, the results 
obtained with such engines are unknown to the author, and a 
definite decision—whether single-acting or double-acting engines 
are most suitable for marine purposes—cannot be given for the 
time being. The author, for his part, feels somewhat doubtful 
whether success has already attended such efforts. Preferably a 
two-propeller arrangement is adopted, and with larger units the 
scavenging pumps will be separated from the propulsion engines 
and driven by independent non-reversible Diesel units. 

The space required for marine Diesel engines is smaller than for 
steam ste, the difference amounting to about 30-50 per cent., 
and the saving in weight is also considerable, reaching as much as 
50 per cent. With marine Diesel engines it is possible to attaina 
larger action radius for ships, which can be five to six times as large 
as that for ordinary senda, The taking on board of the fuel 
is also simpler, cleaner, and quicker than the coaling of steam 
vessels, An advantage which must not be overlooked is the saving 
in fuel consumption through the absence of preliminary heating 
and stand-by losses, 

Regarding other applications of the Diesel engine, attempts 
have been made to build also Diesel locomotives, but the author 
regrets not being in a position to furnish any information. 

The adoption of the Diesel engine for motor cars and aeroplanes 
does not seem to be very promising, on account of the high pressures 
and consequent heavy and expensive constructions, not only for 
the engine but also for the accessories. 

One word is required as to the thermal conditions of the engine. 
The calorific efficiency, respective mechanical output, may attain 
30 to 40 per cent.; 25 to 30 per cent. are lost in the cooling water 
and the rest is contained in the exhaust gases. Of the latter heat 
about 20 per cent. can eventually be utilised for heating purposes, 
and in adding also the heated cooling water the total efficiency of 
a Diesel unit may go up to 80 per cent., which is vertainly remark- 
able. Messrs. Sulzer Brothers have brought out a special waste 
gas utiliser, which it is hoped may be shown in the works. 

With regard to the actual costs per brake horse-power hour, in 
assuming a fuel price of 50s. per ton (which is certainly an outside 
figure) this wil] amount to about 0.1]1d. to 0.13d., or about 0.16d. 
to 0.2d. per kilowatt hour. These figures are the actual figures 
maintained during actual service, assuming, of course, that the 
engines are kept in good condition. The author hopes that the 
discussion will raise other points of general interest, which are 
omitted in this paper, or throw further light on others mentioned 
therein. 


Mr. R. Warriner, who opened the discussion, said that 
he approached the subject from the standpoint of the 
shipbuilder. During the past few years the Diesel engine 
had begun to play a very prominent part in engineering, 
and a move had been made by several firms on the 
Continent to develop the engine for other purposes than 
driving dynamos. Diesel engines of the four-cylinder type 
had been built for purposes of marine propulsion in 
fairly large powers. It had been shown that it was 
possible to develop 1000 horse-power in a single cylinder. 
The question was one of intense interest to the ship- 
builder and the shipowner. 





build a four-cylinder Diesel engine to do the work equal 
to an ordinary marine engine of the triple-expansion type 
which would be of the same weight as the older type of 
engine. In the case of an engine of 1000 horse-power 
the weight of the Diesel set would be about 40 tons. 
That meant that the shipowner would save the space and 
weight occupied by boilers weighing about 100 tons, and 
there would C. a further saving of weight in fuel carried 
of another 100 tons, leaving that space and weight avail- 
able for additional cargo. As soon as it was fully demon- 
strated that the Diesel engine would run satisfactorily on 
long voyages every shipbuilder would have to consider 
the question of its adoption. There would now seem to 
be no limit to the amount of oil available, and the price 
tended to fall rather than to rise. The price of coal and 
oil per horse-power did not vary very much, and the actual 
cost would probably be about the same, whether coal or 
oil fuel were used. It was interesting to note that the 
Diesel engines were to be experimentally tested in a war 
vessel. 

Mr. J.Sulzer-Imhoof said thatthe Diesel engine had been 
now commercially developed up to 2000 horse-power units, 
representing about 500 horse-power per cylinder. Interest 
was at the present time focussed on the attempts to 
design a two-stroke engine, where the principal difficulty 
which had been experienced was in the scavenging. This 
was one of the most interesting problems in a two-stroke 
engine, but it had been found that the difficulty could be 
overcome and the scavenging done up to an efficiency of 
about 80 per cent. from either the top or bottom of the 
cylinder. The efficiency of the scavenging had a great 
effect upon the efficiency of the engine, and it was found 
that by paying careful attention to this point it was 
possible to run at about 190 to 195 per cent. of power in 
the two-stroke engine as compared with the output of a 
four-stroke engine of the same dimensions. One of these 
engines was now in regular operation at a power 


station in the Ziirich district. It was in the 
first case necessary for the makers to give a 


special guarantee as regards cost of repairs of the 
engine, but experience had shown that the upkeep was 
less than had been imagined. That experience of low 
costs of upkeep had been confirmed in other cases, and it 
would seem that it should now be possible to build a 
Diesel marine engine for along run. There had already 
been some experimental trials on Lake Ziirich and on the 
Adriatic Sea, and as the results of those trials, which were 
very carefully watched, he believed that builders could now 
produce a reliable marine engine of fairly large power. 
With regard to the output per cylinder, he believed it 
would be possible to increase that very considerably 
during the next few years. It should not be difficult to 
obtain 1000 horse-power per cylinder, and it should be 
possible in the future to raise the cylinder output to 
2000 horse-power, or more. Experiments had been 
already carried out in connection with the cooling and 
lubrication arrangements, and to obtain good com- 
bustion in a larger cylinder. The Diesel engine 
had admittedly many interesting features, and it would 
have many applications in the future. An attempt had 
been made to design a Diesel locomotive, but he was not 
able to give any results concerning that experiment, 
although details would perhaps be available next year. 
A special advantage which followed the employment of 
the Diesel engine in electric stations was the short time 
required to put such engines in parallel with other engines, 
and he had been informed ‘that a 1000 horse-power engine 
had been put in parallel up to full load in from 1} to 
1} minutes. In Switzerland the Diesel engine was 
beginning to find considerable employment as a standby 
engine in water-power stations. 

Mr. Chas. Day said that his view was that for engines 
up to about 1000 horse-power, and when high speeds could 
be adopted, the four-stroke engine was to be preferred, as 
yielding greater economy and certain other advantages. 
Where the speed was necessarily low, as in the case of 
driving a tramp steamer, other considerations applied. 
The marine engineer was emphatic in asking for a low 
propeller speed, and for such service it would seem that 
the two-stroke engine possessed advantages over the 
four-cycle machine. With regard to the electric propul- 
sion of ships there had been many attempts to solve the 
problem, and in Great Britain Mr. H. A. Mavor had experi- 
mented with a launch in which his electric system had been 
demonstrated in a way which promised success. He—Mr. 
Day—had put forward a modified electric system in which 
the engine was direct coupled to the propeller shaft 
for all speeds above half speed, and only below half speed 
was the propeller operated electrically. At half speed 
only one-eighth the power was needed, so that the 
electrical equipment was only required to be one-eighth 
the power of the main engines. 

Professor Constam, who spoke from the standpoint of a 
fuel chemist, challenged the statement on page 12 of the 
paper that the results of chemical analyses of different 
fuels did not furnish exact information with regard to the 
suitability of the fuel for Diesel engines, which could only 
be decided by actual tests. In every case in the 
Federal Testing Laboratory they were able definitely to 
state whether mineral oils were or were not adapted to the 
Diesel engine, and if any difficulty occurred they were 
able to say that the fault was with the engine and not 
with the fuel. The fact was that tar oils were being used, 
and the question of a reliable test for such oils had not yet 
been answered, although he had reason to believe that it 
would be solved veryshortly. The laboratory to which he 
had referred, the Federal Laboratory, worked in conjunction 
with Messrs. Sulzer in the examination of oils as regards 
their suitability for the Diesel motor, and although the 
results could not be published at the present moment the 
work on the tar oils had enabled a conclusion to be 
reached as to those which were suitable for use. With 
respect to mineral oils it could be said that such oils, freed 
from the lower boiling fractions, were the standard oils for 
the Diesel motér. 

On the notion of the President a cordial vote of thanks 


It was now possible to| was accorded to the author of the paper. 
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The last paper taken at this session was that by Dr. | 


Alfred Amsler, “Some New Types of Dynamometers,” 
and a demonstration of some of the machines was after- 
wards given, when brief explanations were furnished by 
Dr. H. 8. Hele-Shaw on behalf of the author. The paper 
in abstract is given below. 


The author dealt only with two types of dynamometer, the | 


torsion dynamometer for measuring high-speed constant torques, 
and the hydraulic dynamometer for measuring and recording low- 
speed variable torques. 

One type of the torsion dynamometer is illustrated in Fig. 2. In 
this form it is intended to be coupled directly by its flanges 
between the driving and driven shafts, It is also made, however, 
to receive and transmit its power by belt, in which case it is pro- 
vided with a belt pulley at each end. The two flange pieces are 
coupled together by a central shaft G capable of transmitting all 
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Fig. 2-TORSION DYNAMOMETER 


the power without being stressed beyond its elastic limit. The | 
flange at the end H carries a dise M to the outer edge of which an | 
engraved celluloid scale UU is attached. From the Hange at the | 
end F atube A extends backwards, and is carried by a ball bear- 
ing within the flange at If. ‘Ihe tube A carries two dises N and 0, 
in each of which a slit IT, P is cut. A lamp is hung behind the 
celluloid scale, and a mirror may be arranged, as shown, to facili- 
tate the reading. 

It will be understood that when the shaft twists under the 
influence of the power transmitted the scale U moves relatively to 
the line through the slits PT. With each revolution of the shaft, 
therefore, a momentary glimpse of the scale division is seen by the 
eye at () as the slits P'T cross the line of sight. If the speed be 


sufficiently great and the torque constant, a continuous impression 
is received by the + of a given scale division. This reading, in | 
conjunction with the speed, gives the power being transmitted. | 


This type of dynamometer is usually made for speeds of about 
1500 revolutions per minute. It bas, however, been used in cases 
where the speed was as high as 8500 revolutions. The instrument 
has one defect, namely, that due to the air resistance of its parts. 
This can be allowed for, and, at any rate, it is small if the disc M 
is placed nearest to the machine the power of which is being 


| (35 cubic feet) per second would certainly constitute a high-pressure 


| the capital outlay on the former that a low-pressure station nearer 
| the consumer is preferable. All such questions must be carefully 
| worked out for the particular case in hand. 


| of 8th and 29th November, 1907—but we may repeat some of the 





measured, 
The bydraulic dynamometer is shown in Fig. 3. This instru- 
ment has two belt pulleys), B the first loose, and the second ' 


The short toast list included “The City of Ziirich,” 
admirably proposed by Dr. W. H. Maw, and responded to 
by the Mayor of Ziirich; and “The Institution of 
Mechanical Engineers,” which drew a thoughtful speech 
from the proposer, Mr. G. Naville, the President of the 
Swiss Society of Engineers. 

The President suitably acknowledged the toast, and 
claimed that the reception accorded to the Institution 
proved that the holding of the summer meeting in 
Switzerland was serving a useful purpose. 


Mr. W. B. Ellington (President) occupied the chair 
when the Conference was resumed at the Polytechnikum, 
Ziirich, on Wednesday, the 26th. 

The first paper taken was that Mr. L. Zodel, ‘ High- 
pressure Water Power Works,” of which an abstract is 
appended :— 


It is necessary to divide water powers into three classes, namely, 
low, medium, and high head. Certainly there is no well-defined 
limit, but for general convenience we may call low-pressure plants 
those with a head of from 1 m. to 10 m. (32.8ft.) or te perhaps 15 m. 
(49ft.) : medium-pressure those from 10 m. to 100 m. (328ft.) ; and 
high-pressure those over 100m. or 200m. (656ft.). The water- 
turbine builder has a much sharper and more precise distinction. 
He calls low-pressure plants those in which the turbines are placed 
in open flumes ; medium-pressure those in which the turbine is 
fone in closed casings—such as pipes, drums, spirals, &c.; and 

igh-pressure those in which impulse wheels are employed. 

It is also possible to classify such plants according to the volume 
of water utilised. Thus with the same head a station might be 
termed medium pressure or high pressure, according as the dis- 
charge utilised was large or small. A plant with, for example, 
100 m. head and a very large volume of water, say 20 cubic metres 
(716 cubic feet) per second would be considered one of medium 
head, because a closed reaction turbine having a draught tube 
would be employed ; yet the same head with only 1 cubic metre 


plant, for impulse turbines would be installed. High-pressure 
plants usually work out considerably cheaper than low-pressure 
for the same power, but a long transmission line may so increase 


The author then made detailed reference to a number of 
hydraulic wer works. The first mentioned were those at 
Necaxa, e have already alluded to these works —see our issue 


facts given in the r. The electric power produced is trans- 
mitted a distance of 150 kiloms. (93 miles) to the city of Mexico 
and to other towns. 

The Necaxa River flows over an extensive plateau of the Mexican 
tableland, and at one part of its course descends abruptly in a 
series of falls for a height of over 400 m. (1312ft.) into a deep 
valley. This head is utilised for the power works. ‘The first part 
of the scheme, which was commenced in 1903, consisted of the con- 
struction of a large earth dam above the falls to form a storage 
reservoir which supplied the power-station with water for about 
50,000 horse-power. This station was in operation by the end of 
1905, but the final completion of the dam was delayed to this year 
by the collapse of the inner face—see our issue of 30th July and 
6th August, 1909—owing to the thrust of water collected within 
the dam when the reservoir was empty. This accident interfered 
with the working of the power-station for some time. The maxi- 
mum height of the dam is 60m. (197ft.), greatest length 390 m. 
(1279ft.), and the greatest breadth 290 m. (951ft. ) at the base ; it 
required a total volume of 1,600,000 cubic metres (2.08 million cubic 
yards) of material to complete. A puddle core was employed and 
much of the material was sluiced into place hydraulically. The 
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Fig. 2—HYDRAULIC DYNAMOMETER 


fixed on the hollow shaft C. A belt from the source of power 
passes over the pulley D, and one to the machine being driven 
passes over the pulley 5. On the lathe wheel two cylinders F, 
fitted with plungers L and connected to the interior of the hollow 
shaft C by pipes G, are fixed. Against the plungers L projections 
| carried by the wheel D are arranged to press so as to transmit, 
by means of the oil with which the entire system is filled, an in- 
dication to the pressure gauge 0. The end of the hollow shaft 
next the pressure gauge is provided with a suitably packed gland. 
A recorder on the same principle as the steam engine indicator is 
shown at (). As the paper barrel of this is driven at a speed pro- 
portional to the speed of the shaft ©, the area of the diagram 
drawn is proportional to the power transmitted. This dynamo- 
meter is less simple and less accurate than the torsion instrument. 
lhe readings, further, are not independent of the speed, as the | 
centrifugal force on the oil and on the plungers introduces an 
appreciable error. It is possible, however, to make these two 
effects neutralise one another, but only for one position of the 
plungers. For low speeds these sources of error are of little 
moment, and it is for this reason that the instrument is specially 
adopted for measuring slowly transmitted power. 


The afternoon programme included visits to the works 
of Messrs. Escher, Wyss and Co. and the Oerlikon Engi- 
neering Works, both of which were well attended, 
although the intensely hot weather tempted many who 
would otherwise have visited the works named to partici- 
pate in the steamboat excursion on Lake Ziirich, for | 
which a special steamer had been provided by the Verein | 
Schweizerischer Maschinen- Industrieller. | 

The Institution dinner, held in the evening at the 
Tonhalle, Ziirich, under the presidency of Mr. E. B. | 
Ellington, was a largely attended function. 


| supported by an oil pressure thrust bearing. Three-throw oil 


' capacity of the power station is now 98,000 horse-power. 





capacity of the Necaxa reservoir is 45,000,000 cubic metres (1590 
million cubic feet). An earth dam was selected as the type 
most suitable for the volcanic nature of a country periodically 
liable to earthquakes. 

There are six pressure lines laid in two parallel tunnels ; they 
are composed of welded pipes of 781 mm. (30.7in.) outside 
diameter, and have a thickness varying between 10 mm. and 22 mm. 
(0.39in. and 0.87in.) with a total length of 735 m. (2411ft.) to the 
turbines. The maximum static head is 432m. (1417ft.). The 
turbines were Escher, Wyss and Co.’s impulse wheels designed for 
a net head of 360 m. to 390 m. (1181ft. to 1279ft.) to generate 8200 
horse-power at 300 revolutions per minute. They are arranged 
with vertical shafts which also carry the generator rotors, and are 


pumps connected to an air vessel supply pressure oil to the bear- 
ings and governors. A pressure relief valve is fitted to each tur- 
bine to prevent shocks in the pipe line. 

The present storage capacity is nearly 120,000,000 cubic metres. 
Further schemes provide for a development which would bring up 
the total capacity to over 300 million cubic metres and at the same 
time considerably increase the catchment area. 

As a first step towards the enlargement of the power-house 
plant the company decided to increase the capacity of the existing 
six 8200 horse-power turbines to 11,000 horse-power each, by 
fitting new runners and new nozzles. This was successfully 
carried out, and is an interesting case, since the velocity of the 
water in each of the six pipe lines supplying the six turbines was 
thereby increased to 5.5 m. (18ft.) per second. This is an excep- 
tionally high figure, but was not found to be injurious in any way. 
The capacity of the station thus became 66,000 horse-power. The 
next step was the erection of two new units of 16,000 horse-power 
each, built by Escher, Wyss and Co, They are similar in design 
to the old machines, and are supplied with water through a new 
pipe line system which has been just recently erected. The 





Rio Janeiro power plant.—The power works of the Rio de Janeiro 
Tramway, Light and Power Company, which now supplies the 
entire city, having a population of 812,000, with light and power, 
is situated on the Lages River at a distance of 80 kiloms. (50 miles) 
from the metropoiis. The useful watershed comprises an area of 
500 square kilometres (193 square miles), all of which lies within 
100 kiloms. (62 miles) from the coast, and has an average though 
irregular tropical rainfall of 1500 mm. (59in.) a year. The Rio das 

es pursues a course through a tortuous valley having a very 
slight fall for a great distance, and then suddenly descends in a 
succession of falls and rapids a height of over 300 m. (984ft.) ina 
distance of only a few kilometres. This gives a very favourable 
situation for a hydro-electric station combined with a storage 
reservoir. The natural flow of the Rio das — varied between 
a minimum of 2 to 2} cubic metres (70 to 88 cubic feet) per second 
and a maximum of 600 cubic metres (21,190 cubic feet) per second, 
with an average of 13 cubic metres (460 cubic feet) per second, 
y= is sufficient for 40,000 horse-power continuously with a head 
of 310 m. 

The power-house is situated at an elevation of 94m. (308ft.), 
giving a gross maximum head of 310m. (1015ft.). The Joss of 
head by friction in the feeders is reckoned at 6.6 per cent., so that 
the maximum net head at the turbines becomes 290m. (952ft.). 
The difference in the head when the reservoir is full and nearly 
empty is less than 6 per cent. The pipe line has a great similarity 
to that of Necaxa, and is made in two sections, 

Three lines of high-pressure 915 mm. (3ft.) pipes start from 
each receiver, and each of the six lines connects to a 9000 horse- 
power turbine. A seventh pipe line of 305 mm. (1ft.) diameter 
passes from both receivers to drive the exciter turbine sets. The 
whole pressure system is divided into two completely separate and 
self-contained units, and this provides great safety in operation. 
The velocity of flow in the pipes is 4.4m. per second. The six 
turbines are impulse-wheel machines built by Escher, Wyss and 
Co., with vertical shaft and four needle nozzles symmetrically 
arranged round the cast steel wheel disc, which has an effective 
diameter of 2120 mm. (84in.) and is provided with eighteen cast 
steel buckets. ‘They are designed for a head of 273-290 m., and 
generate 9000 horse-power at 300 revolutions per minute. The 
generators supply three-phase current at 6000 volts and 50 cycles, 
which is stepped up through transformers to a line voltage of 
88,000 for transmission to Rio de Janeiro, the distance being 
88.5 kilom. (55 miles). Up to the present time turbines developing 
a total of 54,000 horse-power have been installed, and sanction has 
just been given for a further increase of two units of 19,000 horse- 
power each. 

Tyssedalen statcon.—Power works of very special interest have 
been recently erected in Norway, and of these one wil] be mentioned 
by reason of the difficult work carried out on the pipe line. This 
is the power plant at Tyssedalen, near Odda, in the Hardanger 
Fjord on the west coast, where 33,600 horse-power are now utilised 
and transmitted to carbide, cyanamide, and other factories at 
Odda, a distance of about 6 kiloms. 

The source of power is the Tysse River, on which is the famous 
Skjeggedahlsfos, one of Norway’s most beautiful waterfalls. Below 
this fallis the Ringedals Lake, which provides an ideal natural 
storage reservoir for the power works at an elevation of 435 m. 
(1426ft.) above and at 3-5 kiloms. (2-17 miles) distant from the 
Fjord, at whose edge the power-house is situated. This lake has 
an area of 5-5 square kilometres (2-22 square miles), and has now 
been tapped by a regulating tunnel of 6 square metres (64-5 square 
feet) area at a depth of 16-5 m. (52ft.) below the normal level ; by 
this means a useful storage capacity of about 80 million cubic 
metres (2825 million cubic feet) has been obtained by allowing the 
level to be drained to this depth during the winter months, when 
the flow of the river is at a minimum. A dam has also been 
constructed to raise the water-level by 13-5 m. (44-5ft.) to a maxi- 
mum elevation of 448-5 m. (1470ft.), and the useful storage volume 
is thus 170 million square metres (6000 million cubic feet), The 
catchment area of 378 square kilometres (146 square miles) is suffi- 
cient, with the ample rainfall in this mountainous district, to give 
about 100,000 horse-power. 

The regulating tunnel from the Ringedals Lake discharges into 
the little Vetle Lake immediately below, which forms a second 
small regulating basin on the river, whose level is adjusted by a 
needle dam. A tunnel of 3410 m. (11,200ft.) length starts from 
this lake and passes through the mountain to the penstock 
chamber, from which the pipe line leads down to the power-house. 
This tunnel is driven through granite for the whole of its 
length, the work having been carried on simultaneously from 
thirteen adit levels, and was completed within two years. The 
rock was left rough inside the tunnel, the cross section being 
nowhere less than 9-5 square metres (102 square feet). The pen- 
stock chamber is cut out of the solid rock to a depth of about 
15 m. (49-3ft.), and the tunnel emerges into the bottom of this at 
an elevation of 397-5 m. (1303ft.). The sill of the overflow of the 
penstock is at elevation 413 m. (1353ft.) and the maximum possible 
water level due to the head in the tunnel is 415 m. (1360ft.). Two 
pipe lines of 1600 mm. (63in.) diameter connect with this penstock 
chamber through a short tunnel, and are fitted with sluice valves 
of 1200 mm. (47in.) diameter placed in a valve house at the exit. 
The two pipe lines already installed are arranged in three 
sections of 1200mm., 1100mm., 950mm. (47in., 434in., 37}in.) 


diameter respectively, and have a _ thickness varying _be- 
tween 7—23 mm. (;%;—iin.). The total length is 720m. 
(2360ft.). They are made of single and double riveted pipes, 


and each feeds three Escher, Wyss impulse-wheel turbines of 4800 
horse-power maximum output running at 375 revolutions per 
minute, with a net head of 384m. (1260ft.), and a seventh machine 
is held in reserve. These are machines with horizontal shafts and 
a single-needle nozzle; they are provided with pressure-relief 
valves for relieving pressure oscillations in the pipe line. The 
generators work in parallel directly on to the 12,000-volt trans- 
mission line of 6 kiloms. length to Odda. 

A third pipe line with three zones of 1550mm., 1400mm., 
1250mm., (6lin., 55in., and 49in.) diameter is being erected to 
supply two turbines of 13,500 horse-power each. 

Brusio power works.—A typical high-pressure power station in 
Switzerland, that of the Kraftwerk Brusio Company, which utilises 
the water power of the Poschiavino River in the Poschiavo Valley 
in the Canton Grisons. on the south side of the Alpine Chain 
between the Bernina Pass and the Italian frontier near Tirano. 
About 55,000 horse-power are developed, the greater part of which 
is transmitted to the industria! districts of Northern Italy over a 
transmission line of 150 kiloms. (93 miles) length. The total head 
available is about 1000 m. (3280ft.), and this is used in two stages. 
The upper lies between the Lago Bianco on the Bernina Pass and 
the Lago di Poschiavo, giving an effective head of 600m. (1970ft.) 
for the Robbia station; and the lower is between the Poschiavo 
Lake and the Italian frontier at Campo Cologno, where the head 
obtained is about 420m. (1375ft.). e lower station was built 
first and will be first referred to here. 

The Campo Cologno station.—The minimum average volume of 
water available from the Poschiavino River has been found to be 
7.5 cubic metres (264 cubic feet) per second during a run of twelve 
hours, and this quantity is equalised by the Lake of Poschiavo, 
which acts as a natural storage basin of two square kilometres 
(1.25 square miles) area. A variation in level of 8 4m. (275ft.) is 
allowed by the concession, and this is obtained partly by tapping 
the lake below its normal level and partly by raising the level with 
sluices built across the outlet. This gives a regulating volume of 
about 15,000,000 cubic metres (530 million cubic feet). The eleva- 
tion of the lake is between 956 m. and 964.4 m. (3160ft.), and is 
about 435 m. (1428ft.) above the power-house. The intake from 
the lake is effected by means of a syphon leading into the shaft 
from which the tunnel starts. The tunnel has a length of 5250 m., 
with a gradient of 1 : 500, and leads the water into the penstock 
chamber, excavated out of the rock, and from which the five pipe 
lines descend to the power-house. They have a length of 981 m., 
or. including the distributing pipes, have a maximum length of 
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1124 m., and consist of three zones of different diameters. The 
upper section is of riveted steel pi 870mm. (34in.) diameter, 
while the middle and lower sections are of lap-welded steel 
plate of 830 mm. and 790mm. (32 5in. and 3lin.) diameter respec- 
tively. The thickness varies from 6 mm. to 23 mm., and the length 
of each pipe is 12m. Each pipe connects up to two main turbines. 
The exciters have an independent distributing pipe connected to 
three of the pipe lines; they can be run off any of these at will. 

Twelve main turbines are installed in the power-house, which is 
situated close to the Poschiavino River. They are Escher, Wyss 
impulse tangential machines, fitted with horizontal shaft and 
single needle nozzle, with the exception of two Girard turbines 
which are now out of date and will shortly be replaced by the 
tangential type. Ten turbines are of 3500 horse-power, and two 
which were put in at a later date of 4600 horse-power, all designed 
for 400 m. head and 375 revolutions per minute. Four exciters of 
250 horse-power each bring up the total power to 45,000 horse- 
power. All the machines are directly coupled to the three-phase 
generators which run in parallel at 7 volts tension and 50 
periods per second. Most of this power is transmitted at 7000 
volts across the Italian frontier to the transformer station of the 
“Compagnia Lombarda,” 500 yards distant, and there stepped up 
with oil-cooled transformers toa tension of 50,000 volts for the 
long-distance transmission system to the sub-station at Lomazzo, 
which supplies Como and the neighbourhood of Milan. A small 
portion of the power is used locally for the Bernina Railway and 
for power and lighting pur; in the Poschiavo Valley. During 
the daytime the whole station is under full load, but only a small 
part of it is kept running at night. 

Very shortly after the completion of the Brusio station, the de- 
mand for power grew so rapidly that the company was obliged to 
erect a second station to utilise the upper portion of the head to be 
obtained in the Poschiavo Valley. On the summit of the Bernina 
Pass are two lakes, known as the Lago Bianco and Lago Nero, 
while on the west side of the valley the Cavagliasca stream de- 
scends from the glaciers of the Piz Palii. The Lago Bianco has an 
elevation of 2230 m. (7330ft.), that is, 1260 m. (4135ft.) above the 
Lago di Poschiavo. The waters of the Cavagliasca have been im- 
pounded for the Robbia power station, and the Lago Bianco, which 
discharges into it. has been dammed up so as to act as a storage 
reservoir over winter months when the stream is frozen. Thus it 
was possible to obtain a head of 600 m. (1970ft.) at the power 
station, which is situated above the village of Poschiavo, and to 
ensure sufficient water to generate about 7000 horse-power. Three 
turbines of 3500 horse-power are therefore intended for the station, 
of which two are now installed, and one is on order. The net 
head is 580 m. (1900ft.), and the machines work at 500 revolutions 
per minute, driving generators which are run in parallel with those 
of the Brusio plant. A single pipe-line of 600 mm. (23.5in.) dia- 
meter supplies the turbines, and the velocity of flow with 7000 
horse-power running is 4 m. per second. 

The turbines of this plant are fitted with the new deflecting 
nozzle operated by an oil-pressure governor. Similar machines are 
installed at the Adamello Hydro-electric Power Station, which is a 
plant of exceptional interest. 

The Siagne station.—The river Siagne rises in the Alpes Maritimes 
province of South-Eastern France, to the north of Cannes, and is 
used, by reason of its clear spring water, to supply the town with 
drinking water from an intake near the village of St. Césaire. The 
power station is situated immediately above this intake, and 
utilises a fall of about 348 m. (1142ft.) of the Siagne. The water 
is taken from a weir on the upper reaches of the river by a conduit 
and tunnel to a balancing reservoir above the power-house, partly 
blasted out of the rock and partly formed by a large retaining 
wall. The Siagne discharges an average volume of about 3 cubic 
metres (105 cubic feet) per second at the intake weir, and thus, 
with the fall of 348 m. (1142ft.), provides an absolute output of 
14,000 horse-power. The Compagnie de ]’Energie Electrique du 
Littorale Méditerranéen has developed this power by means of 
five units of 2000 kilowatt maximum each, of which one is held as 
a reserve. 

Yonclusion.—The water-carrying system of a high-pressure 
hydraulic power scheme consists of two parts—the low-pressure 
part to cover most of the horizontal distance between the lake or 
river intake and the power-house, and the high-pressure part to 
give the operating head for the station. The high-pressure pipe 
line represents one of the most costly items of the plant, and is 
therefore made as short as possible & taking the low-pressure 
conduit to the nearest advantageous point above the power-house. 
There are two main types of this conduit; that in which water 
flows under pressure, and that with water flowing freely in an open 
flume. The former may be further sub-divided into (1) the 
pressure-tunnel arrangement leading to a deep penstock-chamber, 
as in the case of the Tyssedalen and Brusio installations, and (2) 
the low-pressure feeder pipe arrangement connecting to a receiver 
with a standpipe, as at Necaxa and Rio de Janeiro. Both of these 
systems allow of the total head available at any time in the 
reservoir to be utilised even with large variations in water-level. 

The type of conduit with open flume cannot, however, utilise 
any head in the reservoir, and this must be lost. In the case of a 
long conduit, a balancing reservoir must also be constructed to 
provide for any sudden increase in the load, since the open flume 
will not draw a greater volume of water to supply a greater 
demand, as happens automatically with the pressure conduit. 
This case is illustrated in the Siagne power-station. Another 
example is the well-known Kinlochleven plant of the British 
Aluminium Company in Scotland. The choice of the arrangement 
of conduit most suitable for a power scheme depends entirely on 
a particular conditions of the works, and no rule can be laid 

own. 


This paper was illustrated by a series of fine lantern 
slides, and the paper itself was supplemented by addi- 
tional information with regard to the Necaxa and other 
stations. 

Mr. Cory Wright. who spoke on behalf of the author, 
said that at the Necaxa power station of the Mexican 
Light and Power Company, built to supply the City of 
Mexico, an enlargement of the station with two further 
Escher, Wyss impulse turbines of 16,000 horse-power had 
just been completed, for which purpose a new feeder had 
been erected, having a branch pipe to draw water direct 
from the tunnel connecting the Tenango and Necaxa 
reservoirs, because the Necaxa intakes were too small for 
the increased output. The new feeder pipe was laid 
parallel to the others, and terminated in a receiver from 
which the two new pipe-lines started. These had four 
sections of 1160, 1100, 1075, and 1040 mm. diameter 
respectively, and were laid through a tunnel down to the 
turbines. Their length was about 6801m., and the 
maximum velocity of water in them was 4.7 m. per sec. 
Air stand pipes were fitted to each pipe-line where connec- 
tion was made with the receivers. The power-house now 
contained eight large turbines, aggregating 98,000 horse- 
power. The power works of the Rio de Janeiro Tramway, 
Light and Power Company were of a similar type to 
those of Necaxa. A considerable enlargement of this 
power station had now been taken in hand. Another 
36,000 horse-power were to be installed, and the turbines 
had already been ordered, to bring the total capacity up 
to 90,000 horse-power. Two units of 18,000 horse-power 
each were being built, the arrangement being similar to 
that of the 9000 horse-power machines, namely, with 
vertical shafts, and one impulse runner with four nozzles. 





The turbines were specified to give the 18,000 horse-power 
normal load with any head between 266 m. and 290 m. at 
300 revolutions per minute. It was stipulated also that 
they must further give an overload output of 19,000 
horse-power. It might thus be said safely that they 
would be the largest impulse turbines yet built. ach new 
turbine would be supplied by a pipe-line starting from the 
feeder pipes at the receiver. Another feeder pipe would 
not be laid, as those already existing were considered 
sufficient for the increased supply of water. The high- 
pressure pipe-lines would have sections of 1400, 1350, 
1800 mm. diameter, and would be 610 m. long. 

In our next issue we will continue our account of the 
papers and their discussion. Below we give some 
description of certain of the works and places of interest 
visited by the members of the Institution. 





WANGEN HYDRO-ELECTRIC POWER STATION, 

The town of Wangen, in the Canton of Berne, lies 
about five miles east-north-east of Solothurn. The river 
Aare, on which the town is situated, carries at this point 
a minimum quantity of 80 cubic metres (17,600 gallons) 
of water pérsecond. The average flow during the summer 
is 200 cubic metres (44,000 gallons) per second, and in 
flood time the flow may increase to 1600 cubic metres 
(or 352,000 gallons) per second. At this point some large 
water-power works have been built by the Electricitiits- 
Aktien-Gesellschaft, late Lahmeyer and Co., of Frankfurt. 

As a basis for the works an average volume of 100 cubic 
metres (22,000 gallons) of water per second which could 
be increased to 120 cubic metres (26,400 gallons) or 
130 cubic metres (28,600 gallons) per second was assumed. 
The head of water between the entrance of the canal- 
conduit and the tail-race, where the latter discharges into 
the river, is approximately 10.5 m. (34.5ft.) 

A weir has been built across the river a little above 
Wangen, and immediately above the weir is the inlet 
sluice of the canal which carries the water to the turbines. 
The canal is 30m. (98ft.) wide and about 8 kiloms. 
(5 miles) long. The flat bottom of the canal is 17 m. 





was undertaken by the Basle firm of contractors, Messrs. 
A. Buss and Co.; the electric equipment and transmission 
lines were supplied by the Elektricitiits-Aktien-Gesell- 
schaft of Frankfurt-on. Main, and the turbines were built 
by Escher, Wyss and Co., of Ziirich. 


THE WORKS OF BROWN, BOVERI AND CO,, AT BADEN, 


Only as recently as February 3rd last we gave an 
illustrated description of the Baden Works of Brown, 
Boveri and Co., but as the company has been kind 
enough, in connection with the visit of the Mechanicals, 
to send us some later photographs and particulars, we 
supplement our former article. 

In the first place, we reproduce a very remarkabl« 
photograph, which gives almost a bird’s-eye view not 
only of the whole works, but of a good deal of the neigh- 
bouring parts of Baden; it was taken from an elevation 
to the north-east and we have placed the plan in almost 
the same position to the observer, so that the principal 
buildings may be identified. 

The works originated from a private company formed 
in 1891 by Messrs. C. E. L. Brown and W. Boveri for the 
construction of electrical machinery and apparatus. It 
began with about 150 workmen and 34 clerks and 
managers, and was so successful that in 1900, only 
eight or nine years later, it was converted into a public 
company with a capital of 124 million francs, or about 
half a million sterling, and at the same time extended the 
scope of its operation by taking up the manufacture of 
the Parsons steam turbine. At the present day the 
company employs 3000 workpeople and about 700 clerks 
and managers, and has besides numerous branches in 
various parts of Europe, which bring the staff up to 
10,100 ; of these the principal branch is that at Mannheim, 
which was established in 1898 and was converted into a 
public company in the same year as the parent company. 
Two years later the French company was established at Le 
Bourget, near Paris, and in 1900 the Tecnomasio Italiano 
Brown Boveri at Milan was founded. This branch 
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THE SUPPLY AREA OF THE WANGEN POWER STATION 


(56ft.) wide, with banks having a slope of 1 to 2. The 
depth of water in the middle of the canal is normally 4 m. 
(13.1ft.), but rises to 4.4m. (14.4ft.) in time of flood. A 
maximum velocity of 1 m. (8.28ft.) per second produces a 
discharge of 120 cubic metres (26,400 gallons) per second. 
The “ Moosbach ” stream, a little below Wangen, had to 
be diverted underneath throughasyphon. Shortly before 
reaching the power-house, the canal widens out to form 
the forebay, which is 25 m. (82ft.) long, and extends over 
the whole width of the turbine chambers, being thus 
54 m. (177ft.) broad. The bottom of the forebay lies 1 m. 
(3.28ft.) higher than that of the canal. 

The net fall obtained at the turbines by means of this 
canal is about 9.27 m. (30.4ft.) during minimum flow of 
the river, but diminishes to 7.7 m. (25.3ft.) in flood-time. 
The total effective power on the turbine shafts is 7420 
horse-power for minimum, and 9240 horse-power for the 
average flow of the river. 

The power-house is 58 m. (190ft.) long, and the width of 
the generator-room is 11 m. (36ft.). The turbines are self- 
governing Francis turbines with pivoted blades in the 
guide apparatus and horizontal shafts. There are six 
units of 1500 horse-power making 150 revolutions per 
minute. Each turbine has four runners, and gives the 
full output at normal speed with the lowest fall of 7.7 m. 
(25.8ft.), representing a volume of water of nearly 
19.5 cubic metres (4290 gallons) per second. The electric 
generating plant comprises six polyphase generators, each 
developing 1250 kilowatts at 11,000 volts, and direct- 
coupled to a turbine. The exciters are direct-coupled to 
the shafts of each unit. 

A large portion of the energy is transformed direct from 
10,000 to 30,000 volts, and is transmitted to Luterbach, 
and from there to Basle and Rheinfelden. The other 
portion is led parallel to Luterbach at a tension of 
10,000 volts, and from there is re-transmitted to the 
various distributing centres. The supply area stretches 
65 kiloms. (40.4 miles) from south to north and 30 kiloms. 
(18.6 miles) from east to west—see the accompanying 
sketch map. The river and canal construction work 





combined with the Unione Elettrotecnica Italiana and 
Gadda and Co. in 1908. Other branches are to be 
found in Christiania, London, Vienna, Budapest, and 
Rotterdam. Quite recently the company has acquired 
a preponderating interest in Alioth and Co, of Miinchen- 
stein-Basle, and the Isaria Zihlerwerke, of Munich, and 
the total capital of the company now stands at 28 million 
francs—about £1,100,000. At the present time the 
Baden works occupy an area of nearly 94 acres, of which 
about 11 are covered by buildings. The two principal 
shops, as will be seen from the plan and illustration, are 
those devoted to the erection of big electrical machinery 
and steam turbines. All the shops are served by electric 
cranes, of which there are in all forty-two, ranging in 
power from 2000 kilos. to 30,000, say, 2 tons to 30 tons, 
with spans varying between 5.6 m. and 14 m. These 
cranes require 126 motors with a collective output of 
1054 horse-power. 

The machine tools, of which there are about 1700 at 
the Baden Works alone, are practically all driven electri- 
cally, either singly or in groups; for this purpose 320 
motors with a collective horse-power of 2200 are em- 
ployed, and the total consumption of current for power 
and light reaches 1300 kilovolt-ampéres. The current is 
taken from the town mains, or alternatively, in case of 
necessity, from the works at Beznau on the Aare, 
described in our issue of July 14th. The company has 
also itself in reserve « central station with an output of 
1100 kilowatts from steam turbo generators, whilst for the 
testing of steam turbines there is a boiler-house con- 
taining three Babcock and Wilcox and two Guilleaume 
boilers, and a complete condensing plant. 

The rapid development of the firm is partly due to 
the excellency of its manufactures, and partly to its enter- 
prise in taking up new subjects when the rest of the 
world was hesitating about them. It was, for example, 
one of the first to devote attention to alternating 
current machinery, of which it has a very large output to 
its credit, a list of the principal stations, provided with its 
machines, which has been sent to us, adding up to nearly 
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450,000 horse-power. Of these the most notable is | kinds, for all purposes, one of the most interesting of| These few notes will give rather an impression of the 
St. Denis, with steam turbines reaching a total of | recent productions of this kind being a 2500 horse-power greatness of the firm than of the arrangement and con- 
105,000 horse-power. Another direction in which the | motor for a rolling mill at Diideldingen struction of its shops, but of the latter one of our 
firm was amongst the first in the field was in the | In the eleven years that have elapsed since Brown, ! Supplements with this week’s issue will give a good idea, 





BIRD'S-EYE VIEW OF BROWN, BOVERI AND CO.’S WORKS AT BADEN 





development of three-phase electrical railway loco- ; Boveri and Co. took up the manufacture of steam turbines, | whilst further information will be found in the article 

motives. The first line of the kind to be equipped by it, , they have turned outno less than 1100, with an aggregate of February 3rd, to which we have already referred. 

and gga first built, was the Burgdorf Thun, built | horse-power of 2,700,000, and of various sizes up to : 

in 1899. 1905 ificati 2 Si 2 : y i i rhi 

in n > the electrification of the Simplon | 28,000 horse-power. To this result the attention which SCHWEIZERISCHE LOKOMOTIV-UND-MASCHINEN- 
FABRIK. 


TurEsSE famous works have not always enjoyed the pros- 
perity that is now theirs. They were established in 1871 
at a time when railways were being rapidly developed in 
Switzerland to face the foreign importation of rolling 
stock, and for some years had an uphill fight against 
existing interests. But the continual industrial develop 
ment of the country, the foresight and activity of the 
directors, and the assistance of the Federal railways led 
ultimately to success, and the works are now amongst the 
most flourishing and important in the country. The 
original capital was about £72,000, and the works, which 
were opened in 1873, were designed not only for the pro- 
duction of locomotives, but for the manufacture of all 
kinds of machinery. As the company continued to pro- 
gress, however, it became desirable to keep the two depart- 
ments distinct, and they now occupy, as shown in the plan 
on page 124, quite separate shops. The locomotive works 
cover an area of about 70,000 square metres, whilst the 

| general engineering shops and the workmen’s houses 

occupy only 27,000, from which figures the relative im- 
portance of the two departments may be gathered. A 
good deal of land is held in reserve for future develop- 
ment, but in the last fifteen years or so over a quarter of 
a inillion sterling has been spent on new buildings, and 
about half that sum on machine tools. The excellence of 
the works will be gathered from the views which we give 
in one of our Supplements. 

It would be impossible to deal here with the various 
types of locomotives made by the company for its own 
and foreign countries, but one or two interesting designs 
may be mentioned. The Rhétique Railway, for example, 
demanded engines of high tractive power, good speed, 
and capable of taking heavy loads up long gradients and on 
metre gauge. Eight coupled engines with Bisel trucks 
and a very large heating surface were designed for this 
service. They are two-cylinder compounds working at 
190 lb. pressure and weighing 46 tons in working order. 
The-cylinders are 17}in. and 26}in. diameter, and the 
stroke 23in. The driving wheels are 36in. diameter, the 
heating surface 1260 square feet, and the grate area 
20 square feet. They run smoothly at about 30 miles an 
hour, and take curves of about 4} chains radius. In 
order to keep the adhesion weight as constant as possible 
these engines have separate tenders. 

Of a very different kind are some locomotives recently 
built for the Norwegian State Railways. These are four- 
cylinder high-pressure superheat engines. The cylinders, 
which are about 15in. diameter by 24in. stroke, are placed 
above a four-wheeled bogie and drive on to the second of 

| four coupled axles, two piston valves operated by Wal- 

schaerts’ gear serving the four cylinders. The boiler is 
placed exceptionally high, and has a wide fire-box. The 
heating surface is practically 2000 square feet, and the 
grate area 29 square feet. The engines, which weigh 
63.2 tons in service, with an axle load not exceeding 
12 tons, haul trains of 200 tons at a speed of 22 miles 
per hour up 2.1 per cent. gradients. 

We may mention also a rotary snow plough, specially 
designed and built for the Bernina Railway. As a rule 
the plough is mounted on a separate truck and pushed 
forward by an engine ; but in this case the two are com- 
bined. The engine is carried upon two six-wheel motor 

PLAN OF THE BROWN, BOVERI WORKS bogies, of which all the wheels are coupled to secure 
maximum adherence, whilst the plough is rotated by a 
horizontal two-cylinder engine, the cylinders of which 
Tunnel line was entrusted to the firm, and it has also | the firm has given to high-speed direct-coupled generators | are placed on the running boards. The one boiler sup 

electrified a number of other lines, but principally on the | has contributed in no small degree. Of late years much | plies superheated steam to the six cylinders. 
: single-phase system. The company also undertakes, it | study has been devoted to direct-driven turbine compres- One of the specialities of the Winterthur Works is the 
is unnecessary to say, the construction of motors of all | sors and blowers, which now reach a very high efficiency. | production of rack locomotives both for operation by 
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steam and electricity. An engine made recently for the 


Briinig Railway has two superposed cylinders on each | 


side, with outside valve gear. The two lower cylinders 
are employed alone when running by adhesion, whilst all 
four are used working in pairs as compounds when on rack 
portions of the line. This is a development of the Klose 
system. Finally, it may be noted that electric locomotives 
for the Simplon and Loetschberg Tunnel have been made 


in conjunction with Brown, Boveri and Co., and the | 


Oerlikon Works respectively. 
The construction of gas engines of a vertical type was 


the workpeople. There are thirty-eight workmen's 
cottages close to the factory—see plan. They have three 
rooms, a kitchen, and a cellar, and are let for as little as 
216f. per year, under the condition that the tenants are 
as far as possible members of the works fire brigade. 
Then there is a workmen’s club-house, with baths, a din- 
ing room for 300 persons, a library, reading room, «c.; 
free medical attendance from the works doctor twice a 
week during work hours; Christmas bonuses for all work- 
men of more than five years’ standing; the sale of vege- 
tables and coals at cost price, and so forth. In fact, the 
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PLAN OF THE SWISS LOCOMOTIVE WORKS 


taken up by the firm in 1887, and some years later the 
manufacture of the Kjelsberg oil engine was begun. In 
1895, when the gas engine shops were enlarged, several 
engines to work with Dowson gas producers were designed 
and built, and five years later experiments were made 
with suction gas engines and the manufacture of this type 
was taken up. Now-a-days the principal work is in 
engines of various kinds for “ poor” gas, but other types 
are also built, notably a vertical engine for marine propul- 
sion. The company has also devoted a great deal of 
attention to the development of the Diesel engine. 

In all the gas and oil engines turned out by the firm a 


company appears to stand in a very paternal attitude to 
its workpeople. 


ENGINEERING LABORATORIES OF THE ZURICH POLY- 
TECHNIC, 

Included in the visits available for members during 
their stay in Ziirich was that to the engineering labora- 
tories of the Polytechnic of that city. On July 2nd, 
| 1897, the Swiss Government granted to this Institution 
| the sum of 1,312,660f. (£51,959) for the establishment of 
| proper engineering laboratories, which were completed 

and opened in the summer of 1900. Before that time 





BOILER SHOP, SWISS 


very high standard of manufacture is attained; the parts 
are all made interchangeable, in order to reduce the cost 
of manufacture; all joints have hard steel pins working 
in hard steel bushes ground to absolute size; the pistons 
after machining are carefully annealed to remove internal 
stresses, and then accurately ground, and soon. All parts 
pass an inspection department and must be correct within 
4, of a millimetre. 

A feature of the works which must be mentioned is 
the provision for the comfort, recreation, and welfare of 


1 


WORKS 


LOCOMOTIVE 


the Polytechnic had only been able to offer the mechanical 
engineer a small laboratory, founded by the late Professor 
Dr. G. Zeuner. 

The new buildings consist of a main building and the 
laboratories proper. The former is built in four floors and 
comprises drawing-offices, lecture-rooms, rooms for pro- 
fessors and students, and a water tower. The principal 

| engine in the steam and gas engineering department is a 
triple-expansion steam engine with cylinders side by side 
and making 100 revolutions per minute—cylinders : 


240 mm. (9.45in.), 375 mm. (144fin.), and 600 mm. (23.6in.) 
diameter respectively, and 700 mm. (27.6in.) stroke. The 
high and low-pressure cylinders with the frames and fly- 
wheel were made by Sulzer Brothers, whereas the inter. 
mediate cylinder was made by Escher, Wyss and Co. 
The shaft between the high-pressure and intermediate 
cranks carries the armature of a 110 horse-power con- 
tinuous-current generator ; the second shaft carries a rope 
fly-wheel driving a 50 horse-power polyphase generator. 
The two shafts are connected by a loose coupling. The 
stroke of the high-pressure cylinder may be varied by 
moving the crank-pin into one of several holes in the 
crank. The clearance volume of the cylinder may, how- 
ever, remain unaltered or may be varied by using pistons 
of corresponding depths. The large cylinder can be 
changed into a compressor by using the steam jacket as a 
cold water jacket. Each cylinder can be run as an inde- 
pendent engine, and the efficiency can be measured by a 
hydraulic dynamometer. 

In addition to the engine just described the department 
contains the following engines and plants :—A vertical 
side-by-side compound steam engine running at 250 revo- 
tions per minute, cylinders 210 1mm. (8.27in.) and 380 mm. 
(14.96in.) diameter respectively, and 300mm. (11.8in.) 
stroke ; a compound steam engine with balanced parts, 
presented by the Oerlikon Company, cylinders 150 mm. 
(5.9in.) and 225 mm. (8.9in.) diameter respectively, and 
150mm. (5.9in.) stroke; a condensing plant consisting of 
a surface condenser and two vertical single-acting air 
pumps, 185 mm. (7.3in.) diameter and 150mm. (5.9in.) 
stroke, driven by a horizontal steam engine; a 10 horse- 
power gas engine with variable compression ; a 25 horse- 
power automobile four-cylinder engine ; a 5 horse-power 
Diesel oil engine; a 10 horse-power de Laval steam 
turbine making 2400 revolutions per minute; a 50 horse- 
power reaction steam turbine; a 100 horse-power Zoelly 
steam turbine; a carbonic acid gas refrigerator; four 
boilers of various types; a superheater, and a gas- 
producing plant. The boiler-house contains a fire-flue 
boiler of 430 square feet, a tubular boiler of 1075 square 
feet, a Niclausse boiler of 643 square feet heating surface, 
and several types of feed pumps. 

In the hydraulic engineering department the water 
required for hydraulic experiments is stored in two reser- 
voirs, both above the floor of the engine-room, which may 
be taken as datum level. The high-pressure reservoir, 
under the roof of the water-tower, has a capacity of about 
5500 gallons, and its water surface is 145ft. above the 
datum level. The capacity of the low-pressure reservoir 
is over 15,000 gallons, and the water level is 15 }ft. above 
the datum level. All the tail water runs into a reservoir 
whose bottom surface is about 74ft. below the datum 
level. From this reservoir, whose capacity is about 
32,000 gallons, water is pumped back into the two above- 
mentioned reservoirs. There is also a test-reservoir of 
about 13,000 gallons capacity, whose bottom surface is 
39in. below the datum level. Water from this reservoir 
is used for experimental work on pumps and the flow of 
water through pipes and channels. 

The machinery of this department comprises a high- 
pressure centrifugal pump, a high-pressure piston pump 
{150 mim. (5.9in.) diameter and 550 mm. (21.7in.) stroke]; 
a low-pressure centrifugal pump, a low-pressure turbine 
with vertical shaft; a Pelton wheel on horizontal shaft; a 
Girard partial turbine on horizontal shaft. 

The electrical engineering department is only to be 
regarded as a supplement to the electrical laboratories in 
the department of physics. The dynamos generate all 
the electric energy required by the Polytechnic as well as 
for experimental work. The plant comprises two con- 
tinuous-current generators each of 110 horse-power, and 
from 240 to 370 volts; a balancer from 2 x 120 to 
2 x 185 volts; an accumulator battery of 2 x 72 cells, 
having a capacity of 330 ampére-hours ; an asynchronous 
motor, and a large number of measuring instruments and 
distributing devices. The department supplies current to 
110 arc lamps and 400 incandescent lamps. 

The other visits during the actual week devoted to the 
meeting were, it may be mentioned, those to the works 
of Escher, Wyss and Co., the Oerlikon Company, and 
Messrs. Sulzers. We intend to refer to these in a future 
issue. A further series of visits to take place during the 
current week had also been arranged for the benefit of 
those members who could prolong their stay and extend 
the length of their journeyings. These were to :—(1) The 
| Lucern Engelberg hydro-electric power installation, 
(2) the Augst-Wyhlen water-power station, near Basle, 
| (3) the Bernese Water-power Company's installations at 
| Spiez and Kandergrund, (4) the Berne Alpine Railway 
| Electrification, Spiez-Brigue, (5) the Altdorf hydro-electric 
| power station, (6) the hydro-electric power installations 
at Biaschina and Ticinetto, near Giornico; (7) the 
Bellinzona-Mesocco Electric Railway ; (8) the Locarno- 
Ponte-Brolla-Bignasco Railway, (9) the Albula hydro- 
electric power station, near Thusis, and (10) the Brusio 
Power Company’s hydro-electric power stations of Campo- 
Cologno and Robbia. Some few words concerning these 
will also be given in future issues. 














THE Royal Prussian Aeronautical Observatory at 
Lindenberg has instituted a service mainly intended to warn 
aviators against dangers from thunderstorms. The approach of a 
storm, states the Llectrical Engineer, is always announced by 
effects on telegraphic and telephonic apparatus, and in order that 
airmen contemplating a flight may be informed of its probable 
course and extent, the Prussian Post-office has, at the request of 
the observatory, established eighteen offices from which special 
information as to electric disturbances is to be communicated to 
the observatory. The positions of these eighteen stations are 
chosen so as to enable the observatory to infer the probable time 
of the storm and also the area over which it will prevail. Five 
hundred other observers will co-operate, and every facility will be 
given at provincial telegraph offices for the immediate dispatch of 
their information, The observatory wil] telephone its forecasts to 
all places where they may be required. In view of the great 
dangers which aviators undergo through thunderstorms this 
service will no doubt save many lives, 
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BOW VIEW 


THE CUNARD STEAMSHIP LACONIA. _ 


COMPLETE success attended the launch from the Wallsend 
shipyard shortly after four o’clock on Thursday afternoon of 
last week, July 27th, of the steamship Laconia, which:C. 8. 
Swan, Hunter and Wigham Richardson, Limited, are 
building for the Cunard Line. The Laconia, together with 
her sister ship the Franconia, is, with the exception of the 
Mauretania, the largest steamship ever constructed on the 
Tyne, and is the largest vessel launched in England this 
year. The new vessel will be attached to the Liverpool- 
Boston service, except for the winter season, when she will | 
join the Cunard fleet cruising between New York and | 
Mediterranean, Egyptian and Adriatic ports. The leading | 
dimensions of the Laconia are :—Length overall, 625ft.; 
breadth overall, 72ft.; depth, from top of houses to keel, 
90ft.; gross tonnage, 18,200 tons; displacement, 25,000 
tons ; height of funnels, 140ft. above lowest furnace bars ; 
diameter of funnels, 17ft. 6in., and height of masts, 200ft. | 
above the keel. The vessel is being engined by the Wallsend 
Slipway and Engineering Company, Limited. She has two 
propellers, each consisting of four manganese bronze blades 
secured to a cast steel boss. Each propeller will be driven 
by a four-crank quadruple-expansion engine having cylinders 
33in., 47in., 67in. and 95in. respectively, with a stroke of | 
60in. Piston valves are fitted on the high-pressure, first and | 
second intermediate-pressure cylinders, the low-pressure | 
valve having an assistant cylinder. Both engines will be | 
balanced on the Yarrow-Schlick-Tweedy system. Steam will | 
be supplied by six large double-ended boilers having eight | 
furnaces working under natural draught, the smoke being | 
discharged through two funnels. The boilers will be placed | 
in two water-tight compartments. To facilitate overhauling | 
and repairing operations, a roomy workshop has been 


arranged adjacent to the engine-room. The ashes and 
clinkers from the furnaces will be discharged either through 
the ship’s side by means of Crompton’s atmospheric hoists, 
or through the bottom of the ship below the water-line by 
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STERN VIEW 


The electric installation 


means of Stone-Lloyd expellers. 
The machinery 


will consist of three engines and dynamos, 


| of the Laconia is practically a duplicate of that of the sister 


ship Franconia, an illustrated description of which was 
published in THE ENGINEER of August 5th last, so that no 
further particulars need be given here, beyond mentioning 
the fact that the Laconia will be fitted with Marconi wireless 
telegraphy and the submarine signalling apparatus. The 
Laconia will be the first British vessel to be fitted with Herr 
Frahm’s system of anti-rolling tanks. This principle was 
fully described and illustrated in a paper published in the 


| April 14th issue of THE ENGINEER. 


In the internal arrangements, as well as in graceful design, 
the new ship will be similar in all respects to the Franconia. 


| The arrangement on the Franconia of the first-class public 


| §3in. to the foot, 


rooms, including the verandah café, smoking-room, gym- 
nasium, lounge, and writing-room on deck ‘‘A,’’ or the 
upper promenade deck will be repeated on the Laconia, as 
also the many other outstanding features embodied in the 
first of these notable sister ships. Particular attention has 
been given to the second-class accommodation, which will in 
all respects equal what was only a few years ago provided 
for first-class transatlantic travellers. There will be accom- 
modation for about 1900 third-class passengers. 

The launching weight was 11,000 tons, and the length of 
the standing ways was 686ft. The declivity of the ways was 
with a total camber of 12in. From 


| the first movement to the time the ship was brought to rest 


| 75 sec. elapsed, the maximum speed while moving down the 


ways having been registered at 10? knots. The system of 
launching was the same as that adopted in the case of the 
Mauretania, but for the Laconia the eight triggers were 


| disposed four abreast, and two on each of the outer sides of 


the way. The first four triggers were distant 189ft. from the 
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bow, and the others 71ft. and 62ft. respectively. About 
520 tons weight of drags were requisitioned for the launching 
of the vessel, as compared with 1000 tons used in the case of 
the Mauretania’s launch. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





AUSTRALIAN ENGINEERING, 


Sir,—In THE ENGINgER for April 28th, page 439, under the 
above heading, a presidential address delivered by myself before 
the Victorian Institute of Engineers, is criticised at length. As 
the criticism is somewhat trenchant, 1 would ask the courtesy of 
space for a reply to the matters of most moment. 

The address is ‘‘A Plea for Breadth in Australian Engineering 
Thought and Plan.” The criticism appears to have been penned 
in an anticipation of technical detail, and in a mood attuned to its 
consideration. The mode of presentation of the various matters is 
criticised ; but intent and conclusion are, after all, the essentials. 
The intent is in part grasped, and in the last paragraph of the 
article the conclusions are paraphrased and endorsed, and the 
verdict is recorded that: —‘* However open to criticism Mr. Smith’s 
way of expressing his thoughts may be, no exception can be taken 
to what we assume to be his policy.” 

Vagueness is complained of, but apparent vagueness may imply 
either absence of meaning or absence of special knowledge of the 
environing local conditions—evolution, history, policy—which my 
auditors were assumed to possess, conditions differing in kind and 
in degree from those familiar in England. There was a meaning 
in each phrase as written. But the phrases quoted are admittedly 
presented as a selection of those less ‘‘easy” of interpretation. 
Each was penned with a definite intent; but, severed from their 
proximate and remote context, they become merely ‘‘a quantity 
of words,” upon which readers cannot be expected to form a just 
opinion of the paper as a whole, 

For example, the very first quotation consists of two phrases 
selected from differing sections of the address, dealing with 
separate matters, and separated by differentiating headings. Yet 
they are brought into juxtaposition within the same quotation 
marks. Such a combination is simply confusing. But take, for 
example, the first clause: ‘‘ Australia’s fundamental problem is 
the world’s problem—the restoration of unity of organisation, of 
unity of plan, in the profession as a condition precedent to unity of 
plan and purpose in national work.” Read with its context, with 
the knowledge that the development of a country as large as 
Europe is in question, with the further knowledge that present 
control is lay and governmental, with the appreciation that the 
work is beyond the individual, but that the profession here is 
ripening towards a federation which shall possess the weight to 
make its direction felt, then the phrase may be accepted as con- 
taining a truth and a stimulus to thought. 

Itis said: ‘If, however, we took Mr. Smith at his word—we do 
not—then the railway up country should be made from the first 
what it may ultimately become at the last.” A casual reader 
might assume from this that I had advanced some crudely 
erroneous views as to railway location. The question of railways 
is altogether undealt with in the address ; therefore the criticism 
is based, not on what I have written, but upon what it is assumed 
1 might have written. 

Railways were not dealt with in the address under review because 
they were the subject, treated in detail, of a preceding address, 
entitled ‘‘ National Issues in Australian Railway Engineering,” 
also in separate technical papers ; but I have never published or 
imagined anything which would give basis for the views inferen- 
tially attributed to me. That the views actually expressed in 
those theses are not unsound may be gathered from the fact that 
administrations here are now moving on the same lines. Uni- 
formity of gauge has been declared essential. Also, the finding of 
a Royal Commission has just been given—and has received Govern- 
ment endorsement—to the effect that traffic from the great 
Riverina territory shall no longer unnecessarily be deflected—to 
the common loss of Australian producer and British consumer— 
from its natural outlets to political ports hundreds of miles more 
distant. 

In regard to gauge, the review suggests that, under certain con- 
ditions, a 3ft. gauge might be better than a 4ft. 84in. It could 
not be so in Australia, where the addition of a gauge which it does 
not already possess, and differing but little from the 3ft. 6in, 
already included in its gauge medley, would be a calamity. 

‘The awakening of Australian comprehension to the necessity 
for planning on a new plane, to the recognition of the national in 
engineering, to the determination that it shall be guided on lines 
of statesmanlike unity, has become markedly manifest. It is not 
so manifest that full breadth will succeed avoidable narrowness. 
It is quite clear that definite modes of guidance have not locally 
evolved. Before guidance can be given the guide must be found, 
the nature of the guiding principles sought ””—is quoted and it is 
asked—‘‘ What is the national in engineering? Why is planning 
on a new plane a necessity?’ What was the old plane like? What 
are the guiding principles which must be sought’” Had the 
quotation been continued one-half line further the answer would 
have been found to the last question ; it is :—‘‘ The guidance must 
be engineering,” i.¢., not, as heretofore, irresponsible lay 
administration. 

Presumably this compound question is but a rhetorical phrase of 
depreciation to which categorical replies are not expected ; yet 
instances can be quoted to show its weaknesses. The “national ” 
in engineering has advanced, xfer alia, Germany to the forefront 
of engineering nations ; it is pushing the Russian development of 
Siberia ; it has given Japan its transportation systems, its merchant 
and battle fleets, and has made it the first Power in the East. 
Even if not immediately manifest, the great engineering enter- 
prises of great nations would not be found devoid of a “‘ national” 
element. Turning to the next Editorial in the issue under con- 
sideration, THE ENGINEER itself uses the term, and commends the 
idea—‘‘ British Steel Trade,” p. 440—thus :—‘‘ There has not been 
due appreciation of our real resources and interests, and partly 
because our producers have not appeared as a thoroughly 
organised national body.” ‘‘ Here we have an economical need as 
well asa national right to reign supreme.” ‘‘If we fail to prosper, 
if we fail to retain a large lead in the international race, our failure 
will be due to lack of intelligent organisation amongst ourselves.” 
It is difficult to conceive how any definition of theterm ‘* national” 
— add to the clarity of the comprehension of a clearly recognised 
act. 

In the Commonwealth there are six States. Each is a separate 
administration ; each has its own engineering ideals. The works 
were isolated, they are now coalescing. State rivalries have per- 
mitted—even encouraged —differentiation where there was no 
engineering reason why there should not be harmonious unity. 


wish of the State.” The exceptions are sufficiently striking ; to 
them may be added certain naval and military works also. But, 
with deference, if the statement is figurative and applicable to 
initial ideas, it marks ancient, not modern, history, and it does not 
concern the administration of things as they are. If it is to be 
construed literally, it is but part true as regards England—consider, 
for instance, telegraphs and telephones—it does not correctly 
define the condition obtaining, for example, in Germany, France, 
Russia, India, Japan ; it is almost wholly inaccurate in regard to 
Australia. In the Commonwealth, with trivial exceptions, all the 
works enumerated—except manufactures, steamships, and mines 

together with irrigation and water supply and other works, have 
been created, and have been managed for half a century by 
Government, or by public trusts, to whom a portion of the Govern- 
ment’s power has been delegated. 

Surely these are not unknown facts. Indeed, turning over one 
page—to page 441—of the issue under review, the fact is clearly 
stated in regard to the French railway system, thus :-—*‘ From the 
beginning the State has taken an active interest in its construction 
and operation, and the six great companies which to-day work all 
the important lines in France are actually or very closely identified 
with the State.” 

The meaning, I do not know how, is read into my utterances :— 
‘* Done into plain English, he means that private enterprise should 
not be permitted to invest money in the hope of earning a profit ; 
but that engineering should be the work of municipalities or the 
State, and that some uniform plan should be devised and followed.” 
‘© We imagine that trade competition he does not like, and would 
reject as a stimulus to progress.” Uniform plan can admit of no 
dissent. As to the other matter, let quotation (from the preceding 
address referred to above) answer quotation :—‘“ Evolutions [in 
older States] are culminating under the guidance of the shrewdest 
intelligence striving for colossal stakes of power, wealth, reputa- 
tion, stimuli, operating effectively to prevent administration 
degenerating into routine—stimuli almost absent here.” ‘The 
Commonweaith and the States have, by legal enactment supported 
by popular opinion, constituted the great fields of engineering 
Government monopolies, and the check of rivalry and criticism has 
been obliterated. Where Government direction and limitation is 
non-existent elsewhere, it here vitally influences the remaining 
outlets for private or corporate effort. Such far-reaching powers 
tend to create officialism—a bureaucracy—a tendency which 
cannot be too closely watched and checked. 

The critic would, apparently, attempt to solve the difficulty by 
substituting private for State control, but before this could be 
effected this position must be faced ; popular opinion in Australia 
must alter; the views of those British bond-holders who have 
financed the works, who have entrusted considerably more than 
£200,000,000 to the several States’ governments for investment in 
engineering projects, who are secured by a lien upon the whole 
revenues of Australia, whose interest return is immediate and not 
dependent in any degree upon the success of the various proposi- 
tions, must change, and change cannot be expected until there is 
assurance that dividends would exceed present interest returns. 

The alternative is the perfecting of existing a and the 
development of its possibilities to the utmost, and the elaboration 
of a general plan not now existent. Further, that plan must be 
anticipatory, else when capital seeks investment there is danger 
that the Commonwealth will be rushed into expenditures upon ill- 
digested and inherently unremunerative works in the future, as in the 
past. All this is mevoar_ only if the engineers of Australia are com- 
bined and imbued with high professional and economic ideals. For 
the soundness or non-remunerative nature of such works need not 
concern the lender; his interest is not dependent upon them. 
Hence he need exercise no direct check, as he would were it a 
matter of dividends. 

I have written in regard to the question of financial returns :— 
‘“Whilst the present is important in a quickly developing con- 
tinent, the future isimmeasurably more important.” It isimplied, 
and said, that immediate and direct return is not a true gauge of 
efficiency in the development of a continent. In the criticism it is 
affirmed :—‘‘The motive for the performance of the world’s work is, 
in the main, a desire to make money.” The acceptance of that 
narrow standard, however suited to minor operations, would check 
and would have prevented Australian progress. For the Australian 
knows that if he is to carry to a conclusion the patriotic task he 
has set himself in developing and protecting his continent, he 
must initiate and conduct for many years works from which a 
direct return cannot be expected and, consequently, which no 
private capitalists would for a moment entertain, but for which 
they are quite ready indirectly to provide the necessary, and 
invaluable, capital if it is otherwise secured. 

The intent of the address—which has been largely missed—was 
to endeavour, in non-technical form, to bring the possibilities and 
weaknesses of Australian engineering policy under the notice of 
those lay administrators who control Australian engineering issues, 
and to awaken the profession to a realisation of its own corporate 
power. In so far as it has forced attention and induced thought, 
in so far has it attained its writer's desire, a consummation to 
which the prominence given to the matter by THE ENGINEER has 
materially conduced. Jas. ALEX. SMITH. 

Melbourne, June 22nd. 


THE EDUCATION OF ENGINEERS. 

Sir,—I cannot too strongly endorse your correspondent’s remarks 
on the necessity of appointing practical engineers to the chief 
posts in engineering schools. 'o get an idea of the present 
educational system one need only look at the degree examination 
papers, which must represent the teaching to a very great extent. 

I have personally spent some years in the engineering faculty 
of an English university as well as the school at Charlottenburg, 
and looking through the papers set at the last B.Sc. (Eng.) 
examination at London, the examination for the diploma at 
Charlottenburg involuntarily presented itself for comparison. In 
the former, the questions, most especially in the electrical subjects, 
appeared to me to tend more towards finding out what the 
candidate did not know than to be so framed as to afford him an 
opportunity for showing that be had a thorough knowledge of 
fundamental principles and sufficient common sense to be able to 
apply them for ordinary practical purposes. 

am fully aware that a considerable amount of labour is spent 
in setting the questions, and also that the standard is being raised 
year by year. By all means let it be raised, but let it be raised in 
such a manner that the examination brings out not only whether 
a man can juggle with mathematics—he has to be able to do this 
for the Intermediate—but whether he has gained that from his 
academic training which it is intended to give him—a broad out- 
look on matters technical and the faculty of handling elementary 
scientific principles in a practical manner. Why is it that so few 
practical men care a fig for the mere degree as a man’s qualification 
for a job, and why is itthat inGermany the “‘ Diplom ” is no mean in- 
troduction? WhyisGerman machinery being imported insuch con- 
siderable quantities into England and exported to almost every 
country in the world? The common key to these questions lies in 
ic training. In Germany there is a four years’ course, and no 





Australian statesmen are now confronted with the ity for 
restoring that unity, and the cost is found altogether to outweigh 
any minor savings due to the methods of transient economies of the 
past. In the critique it is admitted that break of railway gauge— 
a matter involving systems with a loan capital value of upwards of 
£150,000,000—must be rectified. These facts indicate the ‘old 
plane,” and the reason why ‘planning on a new plane” is a 
necessity. 

It is said :—‘‘ A glance at modern history could have convinced 
Mr. Smith that no great engineering work has ever been initiated 
by theStateor by a municipality, if we exceptcertain harbours, roads, 
and breakwaters. Our railways, our steamships, our telegraphs, 
our telephones, our manufactures, our mines, have all been called 
into existence by private individuals, in many cases against the 





a 
student is admitted to sit for the ‘‘ Diplom” without having spent 
twelve months in the shops. The cost of the four years amounts to 
barely more than three years at a large London college, and of the 
twelve months’ practical training one half can be spent during the 
long vacation. The fees average £18 a year, against £30 or £40 
here, inclusive of all laboratory work, for a man who takes all the 
work that he has time for. The equipment is kept as modern as 
possible, The teaching staff is recruited from the ranks of eminent 
men in the profession, the professors with few exceptions being 
far more occupied with private work than with the work 
of the school (Charlottenburg). All clerical work is in the hands 
of assistants, and the professor is thus enabled to carry out as 
much private work as possible,and to bring the results of his 











practical experiences into his lectures. The school is, of course, 
not self-supporting, and is a Government institution. The Govern- 
ment evidently rightly recognises the enormous value of giving the 
men who in this and the coming scientific age are going to be the 
backbone of the country the best possible training which really 
tits them for responsible positions in the profession at a minimum 
of cost. ‘The system there automatically weeds out the unfit at 
the beginning—they drop off. The percentage of failures at the 
end is remarkably low. In London it is enormous. 

| am one of the last to depreciate English methods or to extol 
foreign ones because they are new ; but the fact remains that the 
high all-round standard of education in Germany, and more 
especially technical education aiming at developing an engineer 
ing intuition, is one of the chief causes of Germany’s remarkable 
progress, 

In many things we have lagged behind at the beginning only to 
push ahead later and leave our rivals behind, Surely technical 
education would form a suitable object for similar treatment. 
RENOLD Marx, B.Sc. (Lond.), 


London, 
Diplom Ingenieur, 


August Ist. 





Sir,—The dust of battle has almost cleared away. Like many 
other contests, the result of the recent conference has been entirely 
ifdefinite, and we are just where we were, with one important 
exception—the value of commercial engineering has at last been 
recognised. 

It seems to me that the paramount difficulty standing in the 
way is ignorance concerning what collegiate or school education 
can do, and secondly, what is wanted. The air would be cleared 
wonderfully by definite statements of what goes on in the drawing- 
office of an important firm, whether of mechanical or civil engi- 
neers. A works employs, say, 2000 hands and has twenty 
draughtsmen. ‘Take, now, a modern locomotive such as that by 
Mr. Drummond, which you illustrated a couple of weeks ago. 
What went on in the drawing-oftice resulting in the production of 
the drawings which went into the shops? What part did the 
higher mathematics play’ In what way was a perfect knowledge 
of thermodynamics useful / So far as | know, a reference to tables 
would settle at once all such questions as the proportions of the 
coupling-rods, I may put all this another way, and ask if a 
reward were offered for the best design for a big locomotive, who 
would be most likely to produce it! and what is the minimum of 
‘technical school” education that would suffice ’ 

The worst of all the talk about education in the present day is 
that it is so vague. We hear so much about principles and so 
little about details. Education has for its object the turning out 
of a man who knows how to make excellent saleable machinery at 
the least possible cost—or it may be docks, harbours, or mines— 
and to teach him to do this is the object and end of all technical 
instruction. 

It is essential that the teaching should meet the end in view. 
Thus, the naval architect needs an amount of mathematics quite 
useless to a mechanical engineer, and so on. 

As I have already stated, nothing would clear the air better than 
aclear exposition of the way in which information laboriously 
acquired is used in the every-day life of the drawing-office. 
Examples of the kind would prove invaluable to the teacher as well 
as to the taught. 

One word ought to be said as to the stuff of which pupils are 
made. My experience is that about 5 per cent. are born engineers 
—men who are bound to go to the top; 20 per cent. of the re- 
mainder will prove useful and earn a fairincome. Of the remainder, 
the least said the better. They have for the most part chosen a 
profession for which they have no vocation, 8. U. 

Coventry, August Ist. 


PROPELLERS FOR FLYING MACHINES, 

Srr,—Would you allow me to point out one or two mistakes in 
the article on above subject in your last issue by Mr. Chatley. 

He finds the thrust of the propeller = .002 # R2 V (v — V), 

where V is velocity of air relatively to the machine, and ¢ is pitch 
velocity of propeller. This would imply that if the machine were 
held fast against the action of the propeller the propeller would 
have no thrust,as V = 0, This is obviously absurd. The formula 
should be (v being pitch velocity of propeller) To = .002 # R?+ 
(v — V). 
Mr. Chatley will find the formula correctly stated in Rankine’s 
** Rules and Tables,” To = A x S(S — s) 5.66, where A is area 
= # R°and 5.66 is total amount of constants corresponding to 
-002 in air propeller, 8 pitch velocity of propeller, « velocity of ship 
through the water. 

The thrust of a propeller is by Newton’s Second Law of Motion 
= mass x acceleration, and is constant from nothing up to full 
speed, provided the M.E.P. of the engines, of which it is a func- 
tion, remains constant. 

As the speed increases from 0 the power exerted by the engines 
and the mass of water or air sent astern increases, the accelera- 
tion diminishes in proportion, so that mass x acceleration remains 
constant. Of course, the net propelling force varies considerably, 
but this is brought about by certain resistances, adventitious and 
otherwise, very difficult to determine even approximately, and 
very ill adapted for exact mathematical treatment. 


Greenock, August Ist. A. R, 





TURBO-BLOWING PLANT AT MIDDLESBROUGH. 


Sir,—In the speech of Mr. Eric Brown reported in your issue of 
the 28th ult. it is stated that the turbo-blowing plant at 
Messrs. Bolckow, Vaughan’s Middlesbrough works was supplied 
by Messrs. Brown, Boveri and Co, This is true of the blowing 
end only, for the turbines were built by us at our Erith works, and 
we received orders a few days ago for further sets, making ten 
turbines in all. FRASER AND CHALMERS, LIMITED. 

August Ist. 








A WIRELESS STATION FoR ITALY.—A contract has been entered 
into by the Marconi Wireless Telegraph Company, Limited, and 
the Italian Government for the erection by the company of a 60- 
kilowatt station in the vicinity of Rome. The building, masts, and 
material are being supplied by Marconi’s Wireless Telegraph Com- 
pany, Limited, the erection of the masts being carried out through 
the intermediary of the Italian agency. Six towers in iron and 
wood of the Coltano type are being erected, two each being 75 m. 
high and the remaining four each of 45m. in. height. These will 
support a multiple wire T aerial of a total length of 360 m.; the 
surface occupied by the aerial will be about 14,000 square metres. 
The Italian Government is erecting the building, which will con- 
tain engine, power, battery and operating rooms, stores, waiting, 
and staff rooms, and the necessary adjuncts. In the engine-room, 
which will have a floor space of 32ft. by 25ft., there will be in- 
stalled duplicate 50-brake horse-power Diesel oil engines, each 
driving, by means of a belt, a 30-kilowatt continuous current 
dynamo. Two 32-kilowatt low-frequency inductances will be pro- 
vided for regulating the frequency of the discharge circuit to the 
value necessary for the number of sparks adopted, and, in addi- 
tion, two 32-kilowatt high-tension transformers will be installed to 
transform the alternating current by the group of generators to 
the required voltage for the condensers. The receiving apparatus 
will consist of a valve receiver adapted to receive all wave lengths 
comprised between 2650 m. and 6500 m. In addition to the valve 
receiver, a magnetic Getector will also be furnished. The station 
is to test to Poldhu, and will have a normal power of 32 kilowatts, 
and overload up to 100 kilowatts. The exact arrangement of the 
plant for this overload has not yet been determined. 
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RAILWAY MATTERS. 


Ar the City and South London half-yearly meeting it 
was stated that experiments are to be carried out with a view to 
improving the existing locomotives so that the time taken on each 
journey will be reduced by five or six minutes. 

Tur floor of one of the new steel dining cars of the 
Pennsylvania Railway is covered with cork slabs compressed from 
an original thickness of 14in, to less than jin. ‘he material gives 
a sure but silent foothold, and if its use proves satisfactory after 
an extended trial a!l the company’s steel dining cars may be so 
equipped, 


We hear that the South-Eastern and Chatham Railway 


Company has just entered into an important contract with a | 
Wolverhampton firm for the construction of considerable exten- | 


sions to its locomotive works at Ashford, Kent. When the new 
premises are completed the locomotive works now at Battersea 
will be given up, and some 300 families connected with them will 
remove, probably next June or July, to Ashford, 


Tue concluding paper read at the recent Congress of 
the Tramways and Light Railways Association at Edinburgh was 
hy Alderman William Ivey, and dealt with ‘‘ Tramway and Light 
Railway Legislation of the Future.” The author described past 


tramway legislation oo length, and showed how the existing | 


Acts should be modified to meet present and future requirements. 
Among the improvements suggested, the abolition of the local veto 
was insisted upon, In conclusion, a model Bill embodying several 
proposed new clauses was sketched out. 


Tue Great Central Railway Company has introduced 


the latest novelties in luxurious railway travelling on its London | 


and Manchester service. ‘T'wo new trains, each of six coaches, have 
been added, the vehicles being mounted on four-wheeled bogies of 
a special type, which ensure the minimum of vibration. The 
carriages have been constructed at the company’s works at Dukin- 
field, and the old-fashioned roof ventilators have been replaced by 
side louvre ventilators, which admit a good supply of air, but keep 
out the dust. The lighting is electrical, controllable back lights 
being provided in each class of compartment, and each compart- 
ment is provided with bell communication with the attendant. 
Double parcel racks, folding elbow rests, and hassocks or footstools 


are among the novelties in these trains, and in the guard’s van an | 


ingenious train indicator, illuminated at night, has beenintroduced. 
A scHooL for railway apprentices has been established 


at Altoona, Pa., by the Pennsylvania Railway, co-operating with 
the engineering school of the Pennsylvania State College. The 


object of the school is to give apprentices in the Altoona shops a | 


knowledge of mathematics, mechanics and drawing. The appren- 
tices are also given instruction in writing business letters, fillin 
up order blanks, time cards, and so forth. The work is arrang 
to cover three scholastic years of 42 weeks. 


made out by the head instructor and forwarded to the general 
office of the company and to the Pennsylvania State College. 
These monthly reports, with the annual reports concerning each 
member of the classes, when taken in connection with the regular 
records of the shop foremen, form a basis on which to select men 
for various appointments, 


RatLway electrification, states the Railway News, has | 


made, and is making, noteworthy rather than rapid progress in 
Switzerland. As regards system, single-phase current of low 
periodicity and high contact line voltage, varying from 5000 to 
15,000 according to circumstances, is being sanctioned. An 
imp vrtant electrification of a new principal line, the Litschberg, is 


about to be carried out in the immediate future, and a still more | 
important one, that of the St. Gotthard Railway, is well prepared | 


by the investigations of the Schweizerische Studiencommission fiir 
electrischen Bahnbetrieb and by the Federal Railways’ purchase 
of water powers along the line. Railway electrification and electric 
traction on a large scale is in a great measure a problem of power- 
station economics. The heavy variations uf load, and those due 
to rapid seasonal variations in the fresh water supply, make, 
under Swiss conditions, water storage desirable and even 
imperative, All electrification in Switzerland is directly connected 
with the utilisation of water power. 


ELeEcTROLYsIS troubles due to stray currents were 
recently considered in a paper read by Dr. P. A. Herdt. 
points out that the proper method of preventing electrolysis is to 
reduce stray currents to a minimum, and that the remedial scheme 
advocated by some, to bond the track with the water and gas 
pipes, although it may afford local protection, increases the 
amount of stray current, and as a result the practice should 
not be encouraged. The cure for electrolysis trouble, he con- 
tends, should be provided by the electric traction companies, 
for the owners of underground pipes, Xc., can do little, if any- 
thing, in the way of eliminating the trouble. He recommends 
that a high conductance return circuit should be provided by good 
bonding of the rails and the use of an adequate number of feeders. 
There should be proper bonding and cross bonding at all track 
intersections, and sub-stations should be erected at properly 
selected points —_ 
through the rails. The importance of systematic inspection of 
track returns is also emphasised. 


In an article on the “Secondary Battery in Electric 
Traction,” appearing in the columns of the H/ectrical Engineer for 
July 28th, it is stated that in Washington a secondary battery car 
is operated over a four-mile stretch of line. The journey is accom- 
plished in sixteen minutes, and the car is left at rest at each end of 
the journey for three minutes. During those three minuées the 
battery is charged at five times its normal rate and the car then 
runs to the other end of the track, where the operation of charging 
is repeated. The batttery is not charged at any other time and 
the car runs upwards of two hundred miles each day. The three- 
minute rest at each end of the journey is required for changing 
and giving the conductor an opportunity to reset the fare register. 
Another car, working in Concord, runs just under one hundred 
miles a day and is charged twenty times for ten minutes at each 
end of the journey. The total charging time is three hours and 


twenty minutes during the day, and since the time thus occupied | 


is part of the necessary stop for the purpose named, the actual 
charging causes practically no delay. 


THE abatement of locomotive smoke is one of the most 
difficult problems with which a city smoke inspector has to con- 
tend, and yet in many cities where efforts are being made to 
improve conditions the amount of locomotive smoke has been 
greatly reduced. According to the Railway (azette it appears that 
in such places the railways have made some changes in their 
equipment, and in addition to this have appointed their own 
inspectors, whose duties are not only to watch for and report fire- 


men who violate the regulation, but also to instruct such men as | 


to the methods of firing, by which the smoke may be prevented 
or greatly reduced. The entire elimination of locomotive smoke, 
our contemporary maintains, does not to-day appear to be a 
possibility where a high volatile coal is used, at least it will not 
come without some decided changes in locomotive design, but it 
can safely be asserted that there are few places where the present 
conditions could not be improved on. Obedience to the rules on 
the part of the firemen is essential to and an important considera- 
tion inthe proper burning of coal and the prevention of smoke, 
and it would appear that the best results can only be obtained if 
the technical questions invelved in getting the maximum efficiency 
out of coal, as well as the economical question of inspection and 
handling, were put in the hands of a fully trained engineer 
appointed for the purpose. 


Each apprentice | 
receives four hours of instruction a week. A monthly report is | 


He | 


the track to limit the amount of current | 


NOTES AND MEMORANDA. 


Tue South African Mining Journal learns “ that 
some experiments in connection with the application of electricity 
to F ager are being carried on by a private syndicate at the site 
of the old Stanhope Works. The trial is said to have reference to 
the hastening of the time in which the gold is dissolved.” 


SEVERAL power supply undertakings are now operating 
successfully at 110,000 voits, a few 140,000-volt lines are projected, 
and a pressure of 200,000 volts is considered to be within the region 
of practicability ; in fact, such a pressure is now regarded as much 
more practicable than was one of 100,000 volts a decade ago. 
Transformer manufacturers and insulator makers are considering 
the construction of apparatus for this abnormal pressure. 


Ir frequently happens that it is necessary to know the 
diameter and pitch of the thread in a nut or similar piece, and it 
is neither pleasant nor easy to measure this in the case of a small 
hole. Some tap makers cast an expanding metal into the hole and 
then unscrew it. By reinforcing this with a small square piece of 
steel set in the hole before casting, this can be unscrewed without 
difficulty. A good expanding metal is bismuth two parts, lead 
one part, and one part of tin. 


In the “Transactions” of the American Society of 
| Engineers, tests of a built-up spiral cutter, 8in. diameter, 
| 18in. long, with eighteen inserted blades, are described. This 
| cutter in one test required 96 horse-power and removed mild steel 
| at the rate of 801 lb. per hour. The speed in this test was 75hft. 
| per minute and the feed gin. deep by 7in. per minute. 
| been computed that 300 horse-power would 
| this cutter to its full capacity at from 150ft. to 180ft. per minute. 








WHENEVER a high-tension circuit carrying an appre- 
ciable cur: ent is opened in oil, gases are generated. These expand 
and rise, and tend to force the oil out of the containing vessel. 
With the presence of air they also form an explosive mixture, and 
| either explode, or burn for a considerable length of time when 

ignited. It is important, therefore, that oil circuit breakers should 

be provided with strong oil-containing vessels in order that they 

may withstand the high initial stresses which are often present 
| under certain conditions, and also that suitable provision be made 
for retaining the oil. 


| 
| 
| A paPER on “ High-tension Mining Switch Gear,” by 
| 
| 


Mr. F. B. Clark, was read last month before the South Stafford- 
| shire and Warwickshire Institute of Mining Engineers. The 
author emphasised the advantage of oil-immersed switches for all 
underground work, even for low pressure, and the necessity for 
making them capable of dealing with the full short-circuit current 
| which can arise in the particular circuit. Overload trips should be 
| used in preference to fuses, especially underground. Where the 
| neutral point is insulated, it is sufficient to have these on two 


phases, but otherwise they must be used one on each phase. 


| In general, electric furnaces may for convenience be 
divided into two types called resistance aud arc furnaces, although 
the distinction is somewhat artificial. In the resistance type the 
heat is generated by passing the electric current through a solid or 
| liquid conductor, the resistance of which causes the electric energy 
to be converted into heat. In the are furnaces this resisting con- 
ductor is a gas, namely, the vapour of the electrode material, and 


resistance capable of carrying a very large current is confined in a 
very small space, hence the high temperatures. 


| In a paper entitled “Some Notes on the Speed and 

Power of Machine Tools,” read before the North-East Coast Insti- 

tution of Engineers and Shipbuilders, Mr. Joseph Chilton states 

| that ‘‘as a chip producer the lathe is the most economical of 
machine tools. A well designed lathe, working under favourable 

| conditions, produces 4 lb. of chips per horse-power minute when 

| cutting mild steel. The pressure ona lathe tool when cutting mild 
steel is approximately 10 tons per syuare inch area of cut, the 
area of cut being depth multiplied by feed, 7.¢., a cut }in. deep by 
lin. feed has an area of ,\; syuare inch. When cutting cast iron 
the pressure is about 50 tons per square inch, consequently about 
1 Ib. of cast iron should be removed per horse-power minute.” 


Ir has reeently been contended, in an article appearing 
in the columns of a contemporary, that an efficient air filter should 
form a necessary part of the equipment of every motor car. That 
a large amount of dust must actually enter the air inlet pipe has 
been proved by the writer during the past month, when he has pur- 
posely refrained from using a duster anywhere inside the bonnet. 
As a result, the whole of the mechanism within the bonnet— 
cylinders, magneto, carburetter, piping. &c.—is thickly covered 
with dust ; and as the inlet pipe draws its air supplies from within 
the bonnet it is obvious that a large amount of this dust becomes 
mixed with the lubricating oil inside the cylinders, where it is act- 
ing as a grinding material for destroying the bearings and the 
accurate fit of the pistons in the cylinders. 


EXPERIMENTS have been made in Germany, says the 
English Mechanic, with a view to ascertain the best means of pre- 
serving coal from deterioration after it has been mined. The coal 
experi ted with consisted of jin. lumps, vessels of about half a 
an capacity being charged with it. The vessels were provided 
with air-tight covers and were filled either with water or with 
carbon dioxide, flue gases, or sulphurous acid vapours. Samples 
were taken and analysed after two weeks, three weeks, and six 





| months, At the end of the latter period no further weathering 
| seemed to occur. Parallel tests were made with coal exposed to 
the air. The different sorts of coal did not all behave in the same 


manner, but, on the whole, it would appear that little is gained by 
keeping the coal in special atmospheres, or under water, although 
submarine storage has been reported as effective in other instances. 


THE satisfactory jointing of cables is the most im- 
rtant operation in connection with cable laying. Even badly- 
aid cables will often run satisfactorily for years, but badly-designed 
joints of inferior workmanship will prove a sure and constant source 
of trouble. The idea still commonly prevails that joint break- 
downs must be taken in a philosophical manner as one of those 
| things which are always with us and cannot be avoided. Joint 
breakdowns are, however, inexcusable at the present day, and any 
breakdowns caused by bad workmanship on the part of jointers 
| should be severely dealt with. So much does reliable jointing rest 
| in the hands of the jointer, that only thoroughly skilled men with 
| a long period of training should be employed on important work 
like transmission cables. Again, workmanship being such an 
important factor in jointing, all improvements in design should 
tend to such simplification of the work as will diminish the necessity 
for this great skill. 


In a paper on “ Modern Wiring Practice.” Mr. J. W. 
Beauchamp points out that the general use of the metal lamp has 
in many cases reduced loading and pressure drop on networks, 
althoush the expansion of supply which has followed its use is 
rapidly bringing us back to the old condition. In this connection 
it is interesting to note how the general use of the house trans- 
former affects pressure regulation, interposing, as it does, on 
alternating-current systems another link between the generator 
and the lamps which is susceptible to loading. The pressure 
regulation of small transformers varies from 24 to 4 per cent., and 
as they are seldom fully loaded, excepting in works and business 
premises where some care has been excercised to suit the capacity 
of the transformers to the normal load, it follows that the average 
working pressure is raised somewhat at all times, and occasionally 
the lamps are overrun. 














It has | 
be required to drive | 


MISCELLANEA. 
Tue Radium Institute in Riding House-street, London, 


| will be opened without ceremony on August 14th. 


Tne output of the Clyde shipbuilding yards during the 
past month shows a continuation of the activity which has marked 
this year. The launches numbered fourteen, and the tonnage 
totalled 34,900, which compares with 52,400 tons in the previous 
month, and 37,560 tons in the corresponding month of last year. 
For the seven months of the year the total aggregates 344,700 tons, 
as against 254,000 tons last year. ‘his total has only twice before 
been exceeded. 


From the report of Dr. F. W. Alexander, Medical 
Officer of Health to the Metropolitan Borough of Poplar, it appears 


| that 50,726 gallons of electrolytic disinfecting fluid were made by 


the department during 1910. This included the fluid distributed 
to private inhabitants at the various depdts and the amounts used 
at the public baths, the workhouses, farm colony, asylum, elec- 
tricity works, and County Council schools. The cost of material 
and manufacture was £98, of which £50 was for electrical energy 
at 14d. per unit. 


THE leakage of circulating water into the tubes of a 
condenser has little effect on the steam consumption of the turbine 
unit, but going directly into the hot well along with the water 
obtained by condensation, it may be of such an amount as to 
change an otherwise soft and neutral hot-well supply into a highly 
alkaline and undesirable boiler feed water. At one of the stations 
in America it is customary to make frequent alkalinity tests upon 
the condensation of each unit, thus detecting the slightest leaks 


| and remedying them before they become serious. 


SHort ty after the disastrous post-office strike in France 
in 1909 a wireless telegraphy station was temporarily established by 
military enginee-s on the metal tower that stands on the height 
commanding Lyons, but after some months the experiment was 
discontinued. Wireless communication has, however, again been 
opened with Paris—this time through the enterprise of one of the 
principal watchmakers, who has established an age oe in the 
metal tower which receives the time daily from the Eiffel Tower 
in Paris and transmits it to his establishment in the centre of the 


| town. 


Tue cutting of the first sod of the main effluent 
channel at the Leeds sewerage works extension at Thorpe Stapleton 
took place last week. The total length of the channel is six fur- 
longs and ninety-six yards, and it is designed to meet the require- 
ments of the city for the next sixty years, during which time the 
population, it is estimated, may increase from 445,563 at the last 
census to somewhere about 940,000 persons. Allowance has also 
been made for the whole of the rainfall to pass into the channel 
from the stream, known as Wyke Beck, which proceeds from Shad- 


| well, through the district of Roundhay, and the existing sewage 


as gases ordinarily have a very high specific resistance an arc fur- | 


nace may be said to be a resistance furnace in which a very high | \ } ng the | ; i 
the increasing needs of municipalities, factories turning out cables, 


works site. The total cost of the channel will amount to about 
£16,000. 

Accorp1NG to the report of H.M. Consul at Moscow on 
the trade of that district in 1910 there was a very consider- 
able increase in Russia in the use of electrical energy, and, 
asa consequence, of the manufacture of electrical machinery in 
general, The greatest increase in the machinery produced was 
shown in the output of Diesel motors, of which as many were 
turned out last year as during the preceding five years. Owing to 


| tramway, and telegraph fittings, &c., extended their business. 





Mention may be made of the signs of activity which are apparent 
in provincial towns such as Ore], Tamboff, Kaluga, Smolensk, Minsk, 
Tula, and Moghileff, all of which have important municipal 
projects—both electrical and other—in anticipation or in progress, 


MontaN wax, which in other words is miner’s or 
bituminous wax, is exported in considerable quantities from 
Germany, and, according to the American Consul at Hamburg, is 
much sought after by European, and particularly American, manu- 
facturers. The material is obtained by the distillation of the bitu- 
men of sulphurous brown coal, extracted by benzine, by means of 
superheated steam. Pure montan wax has a melting point of 
80 deg. Cent., and it is an excellent substitute for ceresine, deriving 
its great value from its high melting-point, a yuality much appreci- 
ated in the candle-manufacturing industry. The utilisation of this 
material at the same time facilitates the working of deposits of 
sulphurous coal, German exports of montan-wax-bitumen and 
raw ozokerite in 19L9 amounted to 1289 tons, valued at #40,000 
of which 147 tons went to Great Britain and 851 tons to the United 
States, 


Ir appears from a consular report for 1910 dealing with 
the trade and commerce of Pomerania that electric central power 
stations are being erected in various parts of the province to 
supply towns, villages, estates, and farms with electric light_and 

wer. Several of these stations are already working. They will 
= of great assistance to small farmers and artisans requiring power 
at a cheap rate, but there appears to be some doubt whether large 
land proprietors will benefit to a similar extent. The current 
required for a threshing machine of average size is said to cost 
2s. 1d. per hour ; larger machines as now used would cost about 
£1 5s. to £1 10s. per ten hours. Steam engines on the other hand 
consume about 7 cwt. of coal during ten hours, and 1 cwt. to 
2cwt. more when driving the larger threshing machines. For 
heavy agricultural machinery the steam engine would therefore be 
the more economical. 


Tue Swiss motor car industry, which in former years 
suffered considerably, not only in consequence of over-production, 
but also from the unfavourable prices which were seriously affected 
by numerous bankruptcies, showed considerable improvement in 
the year 1910, particularly in the construction of motor lorries, for 
which there was a brisk demand. The Swiss industry is mainly 
dependent upon foreign markets, and during the year 1910 the ex- 
ports of motor lorries rose from £205,000 to £281,000. The im- 
portation of private motor cars and cars for industrial purposes is, 
however, increasing, the majority being of French manufacture. 
Attention has been called by Swiss manufacturers to the fact that, 
whereas France has increased her import duties on motor cars by 
50 per cent., the duty imposed on Swiss-made cars at the present 
time being 75f. per 100 kilos., the Swiss import duty still remains 
at the old rate of 30f. per 100 kilos, 


In the United States and Canada there are already 
about 600 central stations for the distribution of steam and hot 
water to the residents of some 300 towns, ranging in population 
from more than 10,000 inhabitants to less than 5000 inhabitants, 
the first establishment of the kind dating from the year 1876. A 
recent memoir contributed by M. A. Beaurrienne to the Société 
des Ingénieurs Civils de France, sets forth the methods followed 
and results obtained in systems of the kind, and discusses the 
point whether there exist any technical reasons or other considera- 
tions to explain why this branch of industry is practically un- 
known in Europe, when it is so largely developed on the other 
side of the Atlantic. After expounding the principles adopted in 
the distribution of heat in cities and describing typical installa- 
tions so applied the author points out the advantages of central 
heating services over private installations, and having formulated 
a general theory of the public distribution of heat, particularly in 
the form of steam, he applies the results of his theory to a quarter 
of Paris and to the district served by the installation at Lockport, 
U.S.A. The author comes to the conclusion that there are good 
reasons for following the example set in America, not in the direc- 
tion of simple imitation, but by the evolution and application of a 
more scientific theory. 
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DEATH. 


On the 1st August, at Beaufort, Bournemouth, WiLt1AM Hugues, M.E., 
M. Inst. O.E., late Chief Engineer for Irrigation, P.W.D., Madras, aged 
63 years. 
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A Forced Sale and its Outcome. 


Not the least interesting of recent episodes 
associated with the completion of the Panama 
Canal is the issue of a report by the special com- 
mittee appointed by Colonel Goethals to ascertain 
the value of the property acquired by the United 
States in 1904 from the second French canal 
company. It will be remembered that, during the 
negotiations between the latter and the Isthmian 
Canal Commission of 1899-1901, the inheritors of 
De Lesseps’ ill-fated enterprise ‘appraised its value 
asa going concern” at slightly over £22,500,000. 
Subsequently, however, in a moment of panic— 
threatened, on one side, by Colombia with the for- 
feiture of its concession, and, on the other, by the 
United States with the alternative Nicaragua route 
—the company precipitately dropped this and other 
valuations and all accessory proposals ; and agreed 
to accept for all its property in the Isthmus and its 
maps, drawings and records in Paris, the more 
meagre sum of £8,247,422, the Commission’s 
estimate of their worth. More than once, when 
referring to the circumstances of the transfer and 
the character and variety of the property involved, 
we have expressed a strong conviction that the 
“deal’’ was eminently advantageous to the pur- 
chaser, and our confidence that, whenever the time 
arrived for the latter to make public its examina- 
tion into details, the findings would be not antago- 

tie to our own. The estimate of value just 
announced is the more noteworthy because it takes 
into consideration the important fact that for the 
present project of canal completion the volume of 
useful French excavation is less by 9,678,332 cubic 
yards than would have been the case had the plans 
contemplated ten years ago been closely adhered to. 
In other words, the American committee has 
deducted from the original valuation an amount 
equivalent to the worth of the excavation no longer 
deemed of service; and yet has increased the aggre- 
gate appraisement by over £577,280 ! 

Nothing could have been more unsystematic, not 
to say free and easy, than the methods, so-called, 
adopted by the Commission of a decade ago in 
arriving at its valuation. For the 39,586,322 cubic 
yards of excavation deemed to be useful to the 
Amerisan plan, it awarded £5,664,750; for the 
company’s holding of Panama Railroad stock— 
valued at par and acquired by De Lesseps from 
United States capitalists at a cost of over £3,600,000 
—it offered to pay £1,412,370; and for the maps, 
&e., in Paris it proposed as recompense £412,370. 
The balance of £757,932, about 10 per cent. of these 
amounts, it very generously allotted to “cover 
omissions”—a description amplified in a supple- 
mentary report issued after receipt of the company’s 
unqualified surrender, ‘as intended to cover any 
building, machinery, railroad shares, additional 
excavation, and other assets which may be of value 
to the United States, and have not been included in 
the other items.’’ Of the last mentioned the only 
one left undisturbed by the committee appointed by 
she present Commission is that having reference to 
the documents acquired from the Paris headquarters 
of the company. As regards excavation, it has 
decided—very fairly, in our opinion—that the 
work accomplished by the French should be re- 
garded and valued as pioneer excavation, on the 
basis of the average cost under the present Com- 
mission previous to June 30th, 1909. As this 





average price was 1.03 dols. for dry and 23 cents 
for wet excavation, the value of the 23,138,000 
cubic yards of dry and 6,770,000 cubic yards of 
wet excavation accomplished by the French and 
declared to be useful to their successors is estimated 
at £5,234,900—‘‘a very conservative estimate,” 
adds the Committee, “inasmuch as no charge is 
included for waterworks or sanitation, expenses 
which would have been incurred had this excava- 
tion been done by the present Commission.’”’ No 
less equitable is the Committee’s re-valuation of 
the 68,888 shares of Panama Railroad stock 
acquired from the New Panama Canal Company. 
These, it is claimed, should be valued at 140 dols. 
each, the average price paid later by the United 
States for the 1112 shares held by private parties, 
i.e., individual American citizens. Most people 
will agree with the Committee that this appraise- 
ment is reasonable, especially in view of the benefits 
to the work of canal construction which have 
resulted from ownership of the railway. The 
material and equipment received from the French 
and made use of by successive Commissions the 
Committee values at £435,500, while the worth of 
the buildings proved to have been of service to the 
United States is set down at about £423,500. 
During its chequered existence the De Lesseps 
Company purchased, at a cost approximating 
£88,250, about 23,000 acres of land. This was 
included in the property transferred to the United 
States, but—like the plant and buildings—was 
regarded by the Commission of 1899-1901 as an 
essentially negligible quantity. Not so, however, 
the Committee whose report has been adopted as 
the official appraisement of United States posses- 
sions in the Canal Zone. This body has expressed 
the opinion that, if the United States were not the 
owner of these lands, and were obliged to acquire 
them to-day in view of the certainty of the Canal’s 
completion, their cost would assuredly not be less 
than £200,000. The Committee also considers that 
further sums of about £100,000 and £20,000 should 
be taken into account, the first as representing the 
value to the work of canal construction of the 
channel excavated by the French from Balboa to 
deep water in the Pacific—during the first four years 
of the American occupation the only approach for 
commercial shipping and for the delivery of Canal 
supplies on the Pacific side; and the second, in 
respect of clearing and road-making at various 
points adjacent to the Canal line. 


Of all questions of contemporary interest, the 
Canal enterprise is the one which offers to the 
Press of the United States the most legitimate 
opportunity for national glorification. Yet for 
years its management has been a conspicuous object 
“on the other side”’ of violent abuse or systematic 
silence. During the earlier period of the American 
occupation of the Zone no occasion was neglected 
by the more ignoble section of the Press to 
animadvert upon every real or imaginary fault of 
omission or commission in respect of Canal 
administration. The criticisms, however ludicrous, 
or however palpably inspired by dubious motives, 
of any man or woman who had spent a few hours 
in the Isthmus, were received with delight, and 
spread broadcast, embellished with the most pro- 
nounced “ scare-heads”’ obtainable from the type 
room. And the cause of all this was that with 
the management of the Canal were identified a 
President and Administration peculiarly obnoxious 
to the so-called popular Press. Of the innumerable 
charges levelled against Mr. Roosevelt and his 
advisers none have been more persistently main- 
tained than those relating to the transfer. of the 
property of the French company, alleging corrupt 
action by or on behalf the United States Govern- 
ment, imputing improper dealings between the 
latter and an imaginary American syndicate which 
had obtained possession of the assets of the com- 
pany, and picturing poor innocent Uncle Sam as 
the credulous and easily-bled victim of French 
intrigue and rapacity. Needless to say, not a 
shadow of justification was ever put forward in 
extenuation of these charges, which were dealt 
with in characteristic fashion by Mr. Roosevelt in a 
special message communicated to Congress on 
December 15th, 1908. Yet even to-day use is 
made of them as legitimate political weapons by 
semi-reputable journals. No undertaking of such 
magnitude as the Panama Canal can be conducted 
without the commission of errors; and that these, 
when discovered, should be frankly admitted has 
long been an accepted principle of the officials 
responsible for the work. For their sake, and in 
justice to the Washington Administration, it should 
be recognised abroad, if not at home—owing to the 
exigencies of political partisanship—that few 
American enterprises have been more conspicuous 
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for freedom from “ graft.” It is because of this 
and because removed from political influences that 
the management of the undertaking finds such 
scant favour among certain sections of Americans. 
Even the better class of journals, technical no less 
than general, are not altogether exempt from criti- 
cism, in that they have permitted adherence to the 
principle of private contract and repugnance to 
Army control to rise superior to recognition of a 
possibly unpleasant truth—namely, that by no 
other means than government by the military engi- 
neers could political and other corruptions have 
been effectually driven from the Canal Zone. The 
issue of the report, to which attention has been 
drawn, will not have been in vain if it serves to 
remind even a small section of the American people 
that much of the success which has attended recent 
work in Panama may be attributed directly to the 
operations of the pioneer canal builders, to the 
lessons learned from the failures of the latter, and 
to the remarkable bargain of the value of which 
official confession has now been made. 


Blast Furnace By-products. 


THE modern blast furnace is run on very different 
lines to its predecessor of but a short time ago. It 
is comparatively recently that the only attempt to 
make use of anything else than the actual metal 
consisted in the employment of a portion of the 
waste gases to raise the temperature of the incoming 
blast through heating the brickwork in the hot 
stoves. Then came the burning of a further portion 
of the gases under the boilers to generate steam for 
driving the blowing engines. In either case the 
dust was neglected, its value till only the last 
few years not having been realised. It would be 
impossible to calculate the total loss of power 
which occurred before the value of the wastes or 
by-products of the blast was realised, but the figure 
would certainly be astonishing could it be arrived 
at. The daysof such reckless waste have, however, 
gone by, and gradually discoveries have been made 
which, taken together, have resulted in enormous 
savings, calculable in millions of pounds sterling. 
Indeed, it has been remarked that it would almost 
seem now-a-days as though the pig iron were the 
by-product instead of the principal production. At 
any rate, we believe it to be true that the capital 
sunk in the equipment to make use of what was 
formerly disregarded actually exceeds that for the 
blast furnaces themselves. 

One of the first moves made in the direction of 
economy was the utilisation of the waste gases by 
burning them in internal combustion engines. The 
troubles met with in this connection were consider- 
able, but they have been overcome. The chief was 
probably the cleansing of the gases; but this is now 
carried out satisfactorily, and hundreds of thou- 
sands, and possibly millions, of horse-power are 
being produced in this manner. If the power 
derived from the burning of the gas under boilers 
to produce steam for use in steam engines be taken 
as unity, then the same volume of gas employed in 
gas engines will give at least two and a half times 
as much. How large are the figures involved may 
be gathered from the fact that a blast furnace of 
the usual size, provided with gas blowing engines 
and gas engines driving electric generators, will pro- 
duce sufficient gas to furnish continuously while it 
is in blast nearly 10,000 horse-power in electrical 
energy, in addition to driving its own gas blowing 
engines. In a paper recently read on this subject 
before the Massachusetts Institute of Technology 
at Boston by Mr. E. M. Hagar, it is stated that the 
United States Steel Corporation alone has already 
installed 250,000 horse-power of gas blowing engines 
and gas-driven electric generators, the saving being 
approximately one million tons of coal perannum. A 
modern steel works can smelt its ore and work its 
accessories without the necessity of using any 
fuel in addition to that actually burnt in the blast 
furnace. It is doubtful if in a year or two a steam 
engine will be found in a blast furnace works. 
Another fruitful source of waste used to be the dust 
which was taken through with the blast and escaped. 
When it was realised that this was rich in ore 
and combustible matter, efforts were made 
to make use of it by various means. One of 
these was to compress it into briquettes, but the 
cost was prohibitive. Moreover, the briquettes 
disintegrated, and a large percentage of the 
dust was blown out again. As, however, it 


contained in some cases as much as 40 per 
_eent. of metallic iron, it is not wonderful that the 
endeavours to reclaim some of it at all events 
were not relinquished, and eventually the idea of 
passing it through the rotary kiln of a cement mill 
was hit upon. 


The results achieved were found to 





be excellent. By properly regulating the tempera- 
ture it was discovered that not only could the 
carbon be burnt off, but that the metallic ore con- 
glomerated into nodules or nuggets which averaged 
over 60 per cent. of iron content. These nodules 
were of such size and weight that they could be 
usefully charged into the furnace and be completely 
and easily reduced. Moreover, their addition to 
the other materials fed into the furnace actually 
conduced to the more steady downward movement 
of the whole charge, and to the prevention of “slips.” 
The treated dust is hence regarded as being more 
valuable per ton than any ordinary ore. 

These two methods of utilising what had, up till 
their introduction, been waste products, constituted 
alone a vast saving, but to them was added a third. 
We refer to the manufacture of Portland cement 
from the slag. This is to some extent carried on 
in this country, but in larger volume in Germany 
and the United States. In the latter country 
during the last ten years the percentage of slag 
cement produced to the total amount of Portland 
cement made has arisen from 32,443 barrels, or 
.39 per cent., in 1900 to 7,001,500 barrels, or 9.52 
per cent., in 1910. The plants in the Chicago 
district alone will consume all the available slag 
that is suitable for the purpose from an aggregate of 
nineteen blast furnaces. These plants arenowcapable 
of producing 12 million barrels of Portland cement 
per annum, using over 14 million tons of slag in the 
year. In this country, as our readers will remem- 
ber, the manufacture of the cement from the slag is 
brought about by granulating the molten material 
by spraying it with water containing magnesium 
sulphate or other suitable salt, and then adding 
lime. In the United States, so far as our informa- 
tion goes, such salts are not added to the granulat- 
ing water. Indeed, it is claimed for the process 
that it does not embody any real invention, nor is it 
based on any patents. It is simply said to be an 
adaptation to an artificial raw material of the regu- 
lar Portland cement process usually applied only to 
natural products. The molten slag as it comes 
from the furnace is treated by a stream of water, 
and the resulting product, after being ground, is 
mixed with the requisite volume of dried calcite lime- 
stone and burnt in rotary kilns in the ordinary 
manner. If only the way how to make cement 
from slag had always been known, and if only all 
slag could be converted to such a useful product 
in this manner, how different the aspect in the 
vicinity of our ironworks would be! It is not, 
however, all slag which lends itself to the opera- 
tion, and for the best results to be obtained the 
original ore should naturally be as regular as 
possible. The three foregoing processes, in addi- 
tion to which there are, of course, several others 
wherein valuable chemicals, such as ammonium 
sulphate, are recovered from the waste gases, have 
wrought what might almost be termed a revolution 
in blast furnace working. Then, too, there is the 
manufacture of slag wool. One wonders what is to 
be the next development. The electric furnace is 
not in a position as yet seriously to compete 
with the ordinary blast furnace, but who can tell 
what the future has in store ? 


The Water Supply of London. 


THE annual report for the year 1910-11 of Dr. 
A. C. Houston, the Water Examiner to the Metro- 
politan Water Board, has just been issued. Like 
all those which have gone before it, it is full of 
interest. We discuss its principal contents in 
another column. Very largely it consists of a 
repetition of what has been said before, but Dr. 
Houston is now able to speak with far more con- 
fidence than ever he has been hitherto. The 
sources from which the water supply of the major 
portion of the Metropolis is drawn are undoubtedly 
polluted; perhaps not so badly polluted as they 
were, but still undoubtedly polluted. The water as 
delivered to consumers is among the purest, chemi- 
cally and bacteriologically, of the water supplies of 
the world. The reasons for this are all set out in 
the Report under consideration. There is no doubt 
that the mere contact for sufficient time with the 
ordinary bacteria of river water, even if that 
river water be flowing naturally, is fatal to 
the life of germs of water-borne disease. 
That this must be so is amply proved by the 
fact that it is practically impossible to discover 
such germs in the raw river water by any at present 
known means, though they certainly are discharged 
into the river from time to time. What Dr. 
Houston has discovered is that with adequate 
storage in reservoirs of sufficient size to enable the 
flow through them when in service to be sufficiently 
slow the bacteria of typhoid and other diseases 





all cease to live within a given time. The first 
experiments in this direction were made with 
artificially cultivated germs, but a great step was 
taken when it was discovered that bacteria actually 
derived from the excreta of patients suffering from 
diseases perished much more quickly than did the 
cultivated varieties. Hence times of storage required 
for the former might reasonably be reduced when 
dealing with the latter alone, and hence, too, greater 
volumes of water might be sent through a reservoir 
of given size in order to arrive at an agreed standard 
of purification. It is hard to overestimate the 
importance of these discoveries. The immunity 
had been achieved before the reason why 
was found out by Dr. Houston. Practically speak- 
ing, the advent of the sand filter did away with 
outbreaks of disease in epidemic form ; but it was 
accompanied by the adoption of storage in reser- 
voirs, because it was found that the filters lasted 
longer without clogging if the water were allowed 
to clarify itself by sedimentation. This, together 
with the convenience of having bodies of water in 
reserve, were certainly the original ideas of reser- 
voirs. No one till Dr. Houston came to investigate 
the matter considered that there was any purifica- 
tion beyond the clarification already alluded to. 
Yet, as a matter of fact, if the storage be long 
enough, a very wonderful change is wrought in the 
water. All the harmful bacteria are eliminated. 
“ Storage is Nature’s method of sterilisation with- 
out the addition of any sterilising agent to the 
water.” These are Dr. Houston’s own words, and 
he has demonstrated them to be true. Storage for 
a sufficient length of time renders the water 
innocuous, but it is not used in this state. It is 
subsequently passed through sand filters, which, if 
they are working properly, remove between 98 and 
99 per cent. of the microbes remaining in the water. 
It was the aim of the old London Water Companies 
to provide as much storage as possible, so as to 
have at hand a reserve of water in case of need. 
The Water Board continued this policy with, in the 
first instance, the same end alone in view. In the 
light of Dr. Houston’s discoveries there is now the 
further incentive of obtaining increased purification 
antecedent to filtration, and the Board is more 
intent than ever on the provision of additional 
reservoir capacity. Dr. Houston would seem to be 
as it were a man convinced against his will; but he 
evidently is convinced. He says that the results 
he has achieved and the experiments he has made 
do seem to indicate clearly that the evil effects 
even of an impure source can be largely, if not 
entirely, annulled by adequate storage and efficient 
filtration. Subject to these, to the choice of the 
best times for taking the water from the rivers, 
and to the occasional employment of supple- 
mentary processes of purification, he considers the 
means which are being used for purifying London's 
water are such as to render it reasonably if not 
absolutely “safe’’ for drinking purposes. It is 
rather a pity Dr. Houston is not more explicit 
regarding the “supplementary processes.” In « 
large undertaking such as that of the Metropolitan 
Water Board expense cannot be entirely ignored, 
and any artificial process for sterilising water with 
which we are acquainted must cost more or less 
money. 


The Tube Trade. 


THE arrangement to form a combination which 
the Scotch tube trade have just arrived at, as men- 
tioned in our letter from Scotland of last week, is 
of such great importance in its relation to British 
trade and industry in one of its wealthiest metal- 
lurgical and engineering branches, that a more 
pointed reference this week appears desirable. The 
fact that what has now been decided upon has 
taken so long a time to bring about is of itself 
evidence of the peculiar significance of the situation 
which has now been reached. For over three years 
the industry concerned has been torn by internal 
dissensions of a most serious trade character, and 
for at least two years great efforts have been going 
forward in various directions to try to put an end 
to the ruinous price-cutting competition which has 
existed. The standing among our iron and steel 
products of the interests associated in the amal- 
gamation that now appears to be within sight, 
is gathered from the circumstance that the 
annual British production of wrought iron and 
steel tubes at the present time is estimated 
at about 300,000 tons, of an approximate 
value of six millions sterling. As regards 
actual facts, eight of the wrought iron and steel 
tube firms over the border have decided upon a 
mutual amalgamation. This course has _ been 
taken with a view of terminating the strife, which, 
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so far at least as North Britain is concerned, has for 
so long robbed this manufacturing interest of any 
chance of earning an adequate return on its capital. 
In saying this we do not know that we have 
expressed the state of things sufficiently strongly. 
If dividend declarations, and speeches to share- 
holders by the chairmen of some of the leading 
firms over the past two or three years, are to be 
taken as a correct guide, heavy losses instead of 
even a living profit have been the results of very 
much of the manufacture. It is publicly announced 
that the undertaking now provisionally entered into 
embraces the whole of the Scotch producers with 
one exception, and as regards that exception, it is 
immediately reassuring that guarantees are stated 
to have been given that it will work in harmony 
with the new company, without which, in truth, it 
is universally admitted that no such combination as 
that suggested would have been possible, with any 
chance of success. The question which now 
presents itself for solution is what effect the Scotch 
combination will have upon the tube trade in other 
parts of the country? Though the largest indi- 
vidual firm following this industry is situated in the 
North, it also owns works in the Midlands, and the 
output of tubes in England is, of course, very con- 
siderable, independently of any quasi-Scotch connec- 
tions. It is thought by some that the next step will 
be the formation of an Anglo-Scottish combination, 
to be followed by the resuscitation of the once- 
international tube trade agreement, and perhaps we 
may go further and say that this course is actually 
expected. At any rate, it is considered that the 
best interests of the trade itself point strongly in 
the direction of such an outcome, the holders of 
this view urging that it would never do for one 
part of the kingdom to be selling at one price and 
another part at a different figure in an industry 
with concerns so closely allied as the tube trade. 
Moreover, thé lead which the international steel- 
makers are just now giving is sufficient to encourage, 
in the minds of some people at any rate, the re- 
establishing of the European and American agree- 
ment which, prior to three years back, existed in 
the wrought iron tube trade. Already it is reported 
from Scotland that selling prices have been advanced 
equal to a reduction in the gross discounts of from 
75 to 70 per cent. Consumers, it is pointed out, 
can well afford to give the advance, or, at any 
rate, they cannot expect to continue buying at 
rates which land the manufacturing interests in 
continuous loss, as there can be little doubt is 
actually the case. Even the late gross discounts of 
75 per cent. have not been by any means the 
minimum at which gas tubes have been selling. 
We hear that as heavy discounts as 80 per cent., 
and in some cases more, have attached to recent 
business in the gas-tube line, while upon steam 
tubes as high a discount as 75 per cent. has pre- 
vailed. Further advances than are this week 
advised are certain early to occur, and it is only 
what must be looked for that the increases should 
apply to the English as well as to the Scotch 
trace. 


Employment Bureaux in France. 


AN inquiry into the working of employment 
bureaux established in France in pursuance of the 
law of 1904 shows that these institutions have 
given extremely poor results. A bureau was to 
have been created in every commune with a popu- 
lation of more than 10,000; but out of 258 towns 
and communes exceeding this population it is 
found that only 126 make any pretence of running 
a bureau, and after excluding those that merely 
publish vacancies there are no more than 107 towns 
where bureaux are in regular operation. During 
the year only ten towns were able to fill more than 
a thousand situations each, and the total number 
of employments found throughout the country did 
not exceed 85,000. These poor results are attri- 
buted primarily to a want of organisation. There 
is no attempt at bringing employers and workmen 
together, and following up the vacancies filled in 
order to see if the men are giving satisfaction. 
The bureaux do not offer any guarantee of the 
men’s character, nor do they seek to get into direct 
touch with employers, who therefore regard these 
bureaux as ordinary employment agencies, where 
no trouble is taken about the antecedents of the 
men. The official report upon these bureaux there- 
fore recommends an entire reorganisation whereby 
municipal employers will be placed directly under 
the control of a mixed commission of employers and 
workmen, which commission will be presided over 
by some independent authority. Sufficient publi- 
city is to be given to the bureaux, which are, more- 
over, to exercise strict discipline and exclude, either 





temporarily or ‘permanently, any workman who 
does not conform to the conditions imposed. It is 
probable that one of the reasons of the decline of 
the bureaux is the competition of the Trades 
Unions, which all have employment bureaux of 
their own, and many of the municipal bureaux 
have found it an easy matter, and have at the same 
time relieved themselves of responsibility, by pass- 
ing on the vacancies to the trade union employ- 
ments offices. As this offers no guarantee to the 
employer he would probably much prefer a well- 
conducted municipal bureau ; but in either case he 
will not feel himself safe except with references 
from previous employers, which, after all, provide 
the best certificates of ability and character. 
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Hommes et Choses Du P.IL.M. 1911. Paris: Ancienne 
Maison Blanchet Fréres, Kleber et Cie. and la Maison Per- 
rigot-Masure. 

AppaRENTLY this book is published or issued by the 
Paris, Lyons, and Mediterranean Railway Company. 
The name of the author is not given. Itis an exceptional 
work in various ways. It is an octavo of 160 pages, beauti- 
fully printed on perfect paper, and copiously illustrated 
by small engravings of maximum excellence, in large part 
reproductions as regards the older cuts from the “ Cabinet 
des Estampes,” whiie the remainder come from numerous 
sources, including the collections of the railway company. 
We have here a history of possibly the largest railway 
system in existence. As the history of nations is usually 
that of their sovereigns, so the origin and progress of 
the Paris, Lyons, and Mediterranean Railway is set forth 
by recording the parts played in producing it by certain 
financiers, engineers, and statesmen. The contents of 
the book are divided into two parts and twelve chapters. 
The first part contains ten chapters, headed L’Ingénieur 
Beaunier ; Les Fréres Seguin; Paulin Talabot; La Crise 
de 1845 et la Révolution de 1848; Le Comte de Morny; 
Le P.L.M. (1870-1871); Tentatives de Concurrence; Le 
Plan Freycinet et les Conventions de 1883; Matériel 
d’Hier et d’Aujourd’hui. The second part has two 
chapters, Le Cinquantenaire de la Compagnie; and Les 
Résultats, followed by a short “ Conclusion.” 

The line originated in a limited service in 1857, so its 
fiftieth anniversary took place on the 19th of June, 1907. 
The history before us, however, goes back to 1782, when 
we are told that Daubenton, returning from a trip which 
he had made from Creusot to the Mines of Mont Cenis, 
wrote to Buffon and told him that the coal was taken 
away on roads made of pieces of timber, to which were 
fitted cast iron “ bandes ” on which the wheels of the coal 
wagons rolled in such a way that they had not power to 
leave the road, so that a single horse, even though blind, 
could haul without trouble four “ milliers et plus.” We 
are not told how long the system had been in use; but 
railways of much the same kind seem to have been 
known long before in this country. In the Life of Lord 
Keeper North, the Newcastle collieries are described, and 
the following passage occurs. The date is 1676:—‘ The 
manner of the carriage is by laying rails of timber from 
the colliery to the river exactly straight and parallel, and 
bulky carts are made with four rollers, fitting these rails, 
whereby the carriage is so easy that one horse will draw 
four or five chaldron of coals, and is an immense benefit 
to the coal merchants.” This gives precedence to 
England by over a century. It is interesting to note that 
in both cases the transport of coal was the origin of the 
railway. The first real railway made in France started 
from the Pont de L’Ane, on the road from St. Etienne to 
Lyons, and ran to the little port of Andrézieux on the 
Loire. This may be regarded as the first portion of the 
great modern system of the Paris Lyons-Mediterranean. 

We next come to the work done by the brothers Seguin, 
who brought forward a scheme for uniting the Loire and 
the Rhone. This is set forth in Chapter II., which 
abounds in interesting engravings and caricatures. The 
line from St. Etienne to Lyons was opened in 1832, and 
a scheme for connecting Lyons with Marseilles was 
brought forward by M. Delorme. This scheme was 
vigorously and successfully opposed, nor is this re- 
markable when we consider how great was _ the 
revolution which the construction of a railway and its 
successful operation would have brought about. We 
constantly hear those denounced who opposed the con- 
struction of railways; but there is another side to the 
question, and we have it stated here very clearly. A 
memoire published in 1833 sets forth the reasons why a 
railway would be obnoxious. At the time no fewer than 
40,000 horses were working the traffic between Marseilles 
and Lyons, which, allowing four horses to each vehicle, 
represented 10,000 vehicles carrying on the average 3000 
kilos. each, and earning every year about 131,000,000 of 
francs, distributed among a multitude of individuals of 
various callings. The railway would do all the work for 
not more than 36,000,000 frances. ‘“ Voila donc cent mille 
personnes ruinées, et bien profondément ruinées sans 
pouvoir se récupérer d’un autre céte, car c’est un grande 
absurdité que de dire ‘ Ces gens 1] cultiveront les terres.’ ”’ 
The“ back tothe land” cry hadnocharm. The proposal was 
withdrawn. Twelve years later it was revived and carried 
through by Paulin Talabot, as set forth in Chapter ITI., in 
which we find among many serious engravings a caricature. 
Six or seven passengers are seated on the roof of a carriage, 
as the manner was in those days, about to enter a tunnel 
which is obviously a tight fit. An official warns them 
not to move. Not a day passes, he tells them, without 
the loss of an arm, a leg, or a nose, and they must under- 
stand that it was impossible for the administration to 
recover lost property of this kind in a tunnel so dark and 
two leagues long. The story of the Seguins possesses 





peculiar interest. It has always been maintained in 
France that Mare Seguin was the inventor of the multi- 
tubular boiler, and told Stephenson, with whom he was 
very friendly, all about it. The facts are set forth here in 
detail. Seguin obtained from his Government an authori- 
sation to import duty free two Stephenson locomotives of 
the “ Puffing Billy” type, which would serve as models 
for the construction of others in France; but they did not 
do as they were expected to do. They were much too 
heavy and too slow, and Mare Seguin “imgina de 
multiplier les surfaces |’échauffantes en faisant passer 
lair chaud provenant de la combustion 4 travers 
une série de tubes plongés dans ]’eau de la chaudiére.” 
On this principle he had an engine constructed 
with a very short funnel, instead of the 15ft. funnel used 
by Stephenson, the air being forced into the furnace by a 
fan. The engine was tried for the first time on the 7th 
of November, 1829. The Rainhill trials began on the 6th 
of October in the same year, when the Rocket won the 
prize. It appears therefore that Seguin and Stephenson 
were at work at the same time. Seguin’s engine was a 
complete success, hauling as much as 19 tons up an 
incline of 1 in 250 and round a curve of 500 yards radius. 
A special trial was subsequently made before commis- . 
sioners appointed to test one of these engines. They say 
that in an excess of zeal the attendants had used such a 
quantity of hot grease that it ran on the wheel tires and 
rails, so that the wheels slipped and great trouble was 
experienced in trying to get it off. Nevertheless the ex- 
periment was a great success. 

From this point onwards the little volume supplies a 

most interesting history of the growth of the railway and 
its financial and, we may add, political career. There is 
little of engineering interest, however, until we come to 
Chapter X., which sets forth in amusing fashion the 
first attempts which were made to carry passengers 
instead of coal. Le Mercure Segusien announced, in its 
impression for the 20th of September, 1835, that the 
Academy of Lyons had called upon inventors so far to 
provide for the safety of travellers that they had not to 
make their wills before starting. The doctors maintained 
that indigestion, pleurisy, St. Vitus dance, and epilepsy, 
must inevitably be caused by railway travelling. There 
are pages occupied by this list of evils. Fortunately, 
“Les hommes de la génération de 1830, étaient courageux ! 
Ils passérent outre et s’en trouverent bien.” This chapter 
contains a number of small cuts illustrating the progress 
of rolling stock and locomotives, from the primitive 
vehicles of 1840 onwards to the gigantic locomotives of 
1908. 
The last chapter may be regarded as a travel hand- 
book or guide. It is beautifuily illustrated by small 
photographic reproductions. The statistics which it con- 
tains of the work done by the company contain some 
startling figures. Thus in 1909 the company carried 
52,700 tons of fresh vegetables, 85,200 tons of fresh fruit, 
and, most remarkable of all, 9929 tons of flowers! The 
receipts of the company have risen from 79 millions of 
francs in 1858 to 518 millions of francs in 1909. The 
working expenses in the same time have risen from 
40 per cent. to 53.22 per cent. The company employs 
72,140 individuals. Here we must stop. The book is so 
well written; the author has so carefully avoided all 
temptation to be dry, or diffuse, that it possesses a quite 
unusual charm, apart from its value as the history of an 
enormous railway system. We commend it to our 
readers. 
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PETROL-ELECTRIC RAILWAY MOTOR CAR. 


ONE of the most ingenious compound methods of power 
transmission for motor vehicles is the Thomas system, which 
has just been applied by Leyland Motors, Limited, to a 
single-deck bogie railway car of 3ft. 6in. gauge built for the 
Central South African Railways. The car has a seating 
capacity for forty-two passengers, and weighs about 21 tons. 
It measures 37it. 6in. long over the body ends, 6ft. long 
inside the luggage compartments, 22ft. Gin. between the 
bogie bolsters, 8ft. 4in. in width over the pillars, 8ft. 7in. in 
width over the roof, has a clear height inside of 7ft., and the 
height from the rail level to the top of the roof is 22ft. 6in. 
Above we give a general view of the vehicle, which is of 
handsome design, while in Figs. 2 and 3 are given an 
elevation, plan, and end view. The engine is clearly shown 
in Fig. 4. 

The Thomas system of transmission is claimed to have one 
great advantage over other petrol electric methods for this 
class of vehicle, namely, that at any time not more than one- 
third of the power is transmitted electrically, while at least 
two-thirds are transmitted mechanically, or direct from the 
engine. Other features peculiar to the system are that there 
is no electrical loss on the top gear when the power is all 
transmitted mechanically, and the engine is stopped and 
restarted electrically at each station, thus saving fuel and 
muscular energy on the part of the driver. For the benefit 
of those of our readers who are not familiar with the principle 
of operation of the Thomas system we reproduce herewith— 
Fig. 1—a diagrammatic sketch which will serve to illustrate 
the invention’s main features. In this the engine is shown 
driving a casing D forming the fly-wheel, which contains a 
double epicyclic train of gear wheels with one central pinion 
W keyed to the inner shaft H, which is the actual propeller 
shaft, and the other W; of smaller diameter mounted on the 
sleeve K. Each pair of surrounding planet pinions is keyed 
to the same spindle. Two similar electrical machines have 
their armatures mounted respectively on K and H, and their 
fields fixed to the chassis. These machines act sometimes as 
motors and sometimes as dynamos, according to circum- 
stances to be explained hereafter. They are series wound and 
are connected permanently in series. There are two paths of 
power between the engine and the road wheels—one a direct 
mechanical path from W along the shaft H, and an electrical 
path through the machines B B; and CC). Now, if the 
pinion W be larger than W) then for a certain rotation of 
the casing W) will tend to rotate backwards and W forwards 
at speeds dependent upon their relative resistances to motion. 
The speed of D being constant the speed of H will vary with 
the speed of K, and since the speed of K depends on its 
resistance to motion, or in other words, on the load on the 
machine B B;, the speed of H can be varied by the variation 
of the power transmitted electrically. 

The casing D, then, is caused to revolve by the engine at 
a speed controlled by the throttle. Before starting, W, will 
rotate freely backwards, while W remains stationary. To 
start the vehicle current is taken from B B, to C C;, which 
exerts a largestarting torque on H and through this to the road 
wheels, and the loading of B B; with this current decreases 
the speed of K, and, therefore, causes the pinion W to rotate. 
As the speed of B B; decreases by the control of the relative 
fields of the machines, the vehicle increases in speed until K 
practically comes to rest. So far B B; has been acting as a 
dynamo and C C; asa motor. If now K is caused to revolve 





against and in the same direction as the engine, it is obvious 





that H can still further be increased in speed. This operation 
is performed by transmitting power from C C, to B By, or in 
other words, changing the functions of the two machines. 
K then increases in speed more rapidly than H, owing to the 
difference in the gear ratio until finally they both rotate at 
the same speed. The coupling Q is then engaged by the 
driver, with the result that the E.M.F’. dies away to zero. A 
direct drive from the engine to the axle is thus produced. 
The control is effected by a single lever working a controller 
which regulates the relation of the strength of field of the 
two machines by suitable resistances, and also operates the 
clutch Q in the top speed position. A number of intermediate 
positions or speeds are also provided, namely :—A top speed ; 
@ position for converting one of the machines to shunt con- 
nections, and for inserting resistances for charging the 
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Fig 1-THE THOMAS SYSTEM 


battery ; a position in which the battery drives one of the 
machines as a motor to start the engine; a reverse position 
reversing the connections of one machine and letting the 
other drive it backwards with the jaw clutch engaged, and 
the cone clutch out. 

The two electrical machines rated at 50 horse-power at a 
speed of 500 revolutions per minute are specially designed for 
this particular work. The total maximum power ever 
absorbed by these machines is about 10 per cent. of the 
engine power, and under ordinary running conditions only 
5 per cent. The machines are not suspended from the axles 
in the ordinary way, but are fitted to the frame of the 
vehicles. This raises the centre of gravity and also reduces 
the unsprung weight, so that the general wear and tear on 
the rails, wheels, and coach, is reduced to a minimum. 
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The epicyclic gearing used in conjunction with the two 
electrical machines is of the three-member type. The sun 
and planet pinions are contained in an oil-tight casing, which 
also acts as the fly-wheel of the engine. The pinions operate 
under very favourable conditions, as they have no relative 
action on the top speed and at all ordinary vehicle speeds 
movement is comparatively slow. The casing is filled 
with oil and grease, and all bearings are fitted with 
Hoffmann ball races. The change speed, is practically the 
same in effect as that of an ordinary tramcar, there being no 
break in the transmission of the power from the engine to 
the road wheels during the actual changing of speeds. This 
prevents the engine racing, and results in smooth accelera- 
tion without any shocks or jerks, so that the noiseand vibra 
tion are reduced to a minimum, 
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OF POWER TRANSMISSION 


The electrical controller is of special design, and is so con- 
structed that there are no wearing parts such as are met with 
in the ordinary sliding contact controller. The whole ccn- 
troller is contained in a cast iron casing which is filled with 
oil, so that the contacts are well immersed, and the operating 
parts are so arranged that the main electric circuit between 
the two electrical machines is never broken. This prevents 
any possibility of sparking and ensures all working parts 
being kept in good condition. The controller is operated by 
a hand wheel in the ordinary way, and the various opera- 
tions performed are as follows:—(1) Starting the engine 
from a battery of accumulators; (2) propelling the vehicle 
in either direction at any speed from zero to top speed ; 
(3) charging the accumulators on top speed; (4) propelling 
the vehicle from the accumulators only when necessary; (5) 
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application of the electrical brake when the vehicle is travel- | 
ling in either direction. ) 

The vehicle is reversed by the reversing of the engine, the 
latter being stopped and re-started by means of the battery. 
The vehicle can thus be driven equally well in either direc- | 
tion. The accumulators are placed below two of the seats | 
adjacent to the engine and luggage compartment. They are | 
of sufficient capacity to light the car, to start the engine 
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stroke, and gives 120 brake horse-power at 670 revolutions 
per minute, and when accelerated 200 brake horse-power. 
The base chamber is supported from the main frame by 
tubular adjustable stays, and there is a bearing between each 
cylinder. All the bearings are of phosphor bronze lined with 
anti-friction metal. In order to render access to the bear- 


ings easy these are independent of the bottom casing, which 
can easily be removed without interference with the engine. 
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casing, to which a commutator is fitted when a complete 
system of dual ignition is required. The radiator is built of 
three sections, each of which can be cut out if defective. It 
consists of gilled copper tubes mounted in aluminium headers, 
the whole being placed on the roof under a sun-protecting 
casing. A reserve supply of water is carried in a tank under 
the car, and a hand pump is provided for convenience in 
filling when necessary. 
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Fig. 2—ELEVATION AND END VIEW OF THE PETROL-ELECTRIC RAILWAY MOTOR CAR 


when required, and to propel the car in case of emergency a 
distance of six miles at a speed of four miles an hour on the | 
level. 

The drive fitted to each bogie is identical, and the bogie 
centre is fitted nearer to the driving axle than to the other, 
so as to give the maximum adhesion to the rails. In both 
cases the outer axle is the driver. The axle is fitted with a | 
split spur gear wheel similar to that used in electric tramway ! 


| are central in one vertical line. 


The connecting-rods are of mild steel stamped solid, and 
are of the marine pattern. Each cylinder rod and crank pin 
The bearings are not over- 
hung. The connecting-rods are adjusted for weight to one 
per cent. variation. The crank shaft is of oil-tempered steel. 


Both inlet and exhaust valves are of nickel steel, and are all 
placed on the left side of the engine and operated by one cam 
shaft. 
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Fig. 3—PLAN OF THE CAR 


practice, and into this gears the pinion, combined with a 
crown wheel. A bevel pinion meshes with these and trans- 
mits the power back, in one case to the electrical motor, and 
in the other case to the driving shaft column to the dynamo 
motor and petrol engine. The whole of this gearing is con- 
tained in a massive split steel casing mounted with large 
white metal bearings on the axle, and with suitable torque 
rods, springs, and links, for taking up the thrust from the 


The system of driving the cam shaft and the shaft serving 
the water pump and magneto has been designed to ensure 
absolute silence in running and accessibility. A wheel, with 
teeth of fine pitch, cut on the skew, drives a wheel of double 
the size on the cam shaft through a jockey wheel, which is 
mounted on ball bearings, and, of course, placed at right 
angles to the plane of the two other wheels. A similar wheel, 
mounted on a shaft at right angles to the cam and crank 








Fig. 4-120 BRAKE HORSE 


drive. The bevel pinion shaft ends up over and in the centre 
of the bogie pin, where there is placed a large universal joint 
of the same type as the Leyland Motor Company uses for its 
heavy petrol vehicles. This allows of the movement of the 
axle relative to the bogie, and vertical and angular move- 
ment of the bogie relative to the car body. 

The engine is placed in a separate compartment in the 
Iniddle of the vehicle. It has six cylinders, Tin. bore by Yin. 











POWER PETROL ENGINE 


shafts, meshes with the wheel on the cam shaft, and forms a 
drive for the magneto on the right-hand side of the engine 
and for the pump on the left side. The whole of this bearing 
runs on balls, and is enclosed. 

High-tension magneto ignition of the Simms Bosch type is 
fitted. The magneto is in an accessible position, and is con- 


angles to the crank passes through both sides of the engine 


| steel axles. 


The water circulation from the engine through the radiators 
or through the hot-water heating pipes in the car body and 
radiators is maintained by a large plunger pump, double- 
acting and fitted with gun-metal rings, and guided from the 
main engine through a suitable worm gear. 

The under frame of the coach is built up of steel sections 
well secured with angle knees, and the bogie trucks are built up 
of mild steel plate and sections. Side springs of the laminated 
type are used fitting to eyebolts and having auxiliary springs. 
The axle-boxes are of the Hyatt roller bearing type with 
inner steel lining. A sleeve is fitted on each axle journal, and 
the fixing is done by means of a retaining ring shrunk on to 
the end of the axle, the ring having lugs to prevent the sleeve 
working off. The wheels are 30in. diameter on the tread, with 
mild steel tires and wide treads, and are mounted on mild 
The draw gear consists of a combined centre 


| buffer and drawhead complete with springs, coupling link, 


and pin. ‘The carcan be heated by a system of wrought iron 
pipes arranged in four circuits starting from the engine-room 
and passing down each side of the car, the hot water from the 
engine jackets being circulated by means of the pump before- 
mentioned. Sixteen seats for the forty-two passengers are 
provided and arranged transversely with a passageway in 
between. The seats are of the reversible type covered with 
Buffalo hide. On each side of the coach there are ten 
windows, with blinds, and the general equipment of the 
vehicle is of a high standard, The car has been built by the 
United Electric Car Company, Preston, and it is computed 
that it will be able to travel about eight miles per gallon of 
petrol. 








AEROTECHNICS IN FRANCE. 


IN France, as is well known, ofticial encouragement to all 
branches of aeronautics is given with a liberal hand. This 
fact, combined with the ready generosity of private indi- 
viduals, has done more, we believe, than anything else to 
give our neighbours that first place in things aeronautical 
which they to-day undoubtedly hold. The opening of the 
Aeronautical Institute of the University of Paris at St. Cyr 
on the 6th of last month marks the latest step taken in 
France towards spreading interest in and developing the 
science of artificial flight. 

Towards the end of May, 1909, M. Henry Deutsch de la 
Meurthe informed the Minister of Public Instruction that he 
was willing to hand over a sum of 500,000f. and an annuity 
of 15,000f. during his lifetime to the University of Paris, in 
order that there might be built and endowed an aero- 
technical institute where theoretical and practical research 
into all questions relating to aeronautics might be under- 
taken. The Council of the University soon afterwards inti- 
mated its acceptance of M. Deutsch’s handsome offer, and at, 
the same time asked him to draw up a scheme which would 
best meet the underlying idea of his gift. In collaboration 
with M. Albert Hugon, a complete programme was then 
worked out by M. Deutsch for the studies to be undertaken 
at the proposed institute. 

The institute, according to this programme, ought to be 
able to provide to those interested all the necessary data upon 
which to base the design of a flying machine of any form. 
This aspect of its work was to be of a practical nature, but it 
was nevertheless to lay stress on the carrying out of experi- 
ments on as rigorously scientific a basis as possible, and the 
determination of such facts and figures as might be required 
for any new aeronautical project or undertaking. The train- 
ing of pilots and the instruction of pupils were not to be 
undertaken, as there were already in existence a sufficient 
number of establishments for both these purposes. In par- 
ticular, the movements of the air were to be studied, the 
reaction of the air on moving bodies was to be determined, 
the best manner of handling flying machines according to 
their nature and form was to be sought for, and, in a word, 
all problems having a bearing on the relationship of bodies in 
air whether in repose or motion were to be investigated. All 





| such questions were to be viewed both from the theoretical 


| 


and practical point of view. It wasimportant in the highest 
degree, M. Deutsch added, that studies and experiments 
should be undertaken as soon as possible with reference to 
the vital question of the stability of flying machines. 

With these objects in view it was seen at once that it 


| would be necessary to have a clear space as long as possible— 
nected to the cross shaft by a clawcoupling. Ashaft at right | 3000ft. to 5000ft. in length at least—where experiments on a 


large scale might be carried out, and, in addition, as an 
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indispensable adjunct, a small covered circular enclosure for 
preliminary work on a lesser scale. The institute, in the 
founder’s opinion, should be self-contained, so that work- 
shops for the manufacture, upkeep, and repair of the 
apparatus and appliances, which it would require should be 
provided for, and house accommodation for at least part of 
the staff should be erected. It was suggested that the site 
chosen for the erection of the institute should be close to Paris 
near a railway station, and in a part of the country free from 
trees and houses as far as possible. It was equally desirable, 
too, that it should be within easy reach of the military aero- 
nautical establishment, so that the latter might avail itself, 
in the prosecution of its work, of the assistance afforded by 
the institute. 

After due consideration a site for the proposed institute 
was chosen and duly acquired in the parish of 8t. Cyr-l’Ecole, 
near Versailles, and close to the military manc-uvring ground. 








In the central hall there will be installed certain experi- | 


mental apparatus devoted to the study of aerial phenomena. 
The apparatus referred to will include a large fan, 6ft. 6in. in 
diameter, and an aero-dynamic balance, whereby the pressure 
of a jet of air on surfaces of various shapes will be deter- 
mined. There will also be an air chamber supplied by 
another fan wherein it will be possible to measure the strength, 
the centre of pressure, the components, and the resultant of 
the reaction of a current of air at any speed up to 65ft. per 
second. A tunnel similar to that used by Colonel Renard 
will also be erected for studying the stability of models. An 


arrangement for measuring the friction of air on surfaces of | 
various natures when the air is moving at all velocities, an | 


electric dynamometer for measuring the torque of propellers 
fixed in position, apparatus for studying helicopter screws, 
and a test bench for trials on the output, endurance, and 
fuel consumption of aeronautical motors will also be installed. 


A part of the north wing is reserved for the installation of 
machines designed specially to test the materials employed 
in the construction of air-craft. We may notice in particular 
that it is intended to carry out tests on the strength of meta] 
when under the influence of tremors or vibrations, while 
wood of all kinds is to be tested for its bending and crushing 
strength, the effect upon it of heat and humidity, its keep. 
ing qualities, kc. A collection of foreign woods in particular 
is to be made, and careful records kept of their qualities, and 
the advantages which they possess for aeronautical construc- 
| tive work. 
| In the power-house, situated at the west end of the build- 

ing, are two vertical compound steam engines coupled directly 
to dynamos supplying power and light to the entire institute, 
| The first engine has a horse-power of 120-150 at 425 revolu- 
| tions. It is coupled to a dynamo having an output of 200- 
300 ampéres at any pressure from 0 to 530 volts, the varii- 
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Work was commenced in the beginning of 1910. The floods 
from which the Paris district suffered in January of last year 
and the ceaseless strikes among the artisan class seriously 
retarded the progress of the scheme. In spite of these, how- 
ever, the buildings were finished in the autumn, and on the 
16th of February of this year they were formally handed over 
to the University authorities. 

A general plan of the institute and its grounds is given in 
Fig. 6. The area of the site occupied is about 18 acres. It 
comprises two distinct parts—first, a rectangle about 10 acres 
in extent, on which the principal buildings, workshops, 
residences, &c., are erected, and secondly, at the side of this, 
a strip about 1480 yards in length by 27 yards in breadth. 
In addition to the above there is about an acre of ground 
held in reserve for future extensions. The whole site is free 
from trees and houses, such as would hinder the scope of ex- 
perimental work. 
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Fig. 6—GENERAL PLAN OF THE INSTITUTE GROUNDS 


A closed chamber is to be erected, wherein the resistance of 
helical screws at speeds far in excess of those normally 
arranged for, and almost at the rupturing speed, will be 
investigated. 


The chemical and physical laboratories open off the central | 


hall on the south side. In the chemical laboratory the study 
of light gases, suitable for balloon work, will be carried on, 
and questions relating to their manufacture, purification, 
properties, &c., will be investigated. The chemical features 
of various envelope materials, the changes which occur in 
them under the influence of heat, light, and humidity, the 
properties and features of the various varnishes applied to 
render the material air-tight and to preserve it, and similar 
subjects will also be studied. In the physical laboratory the 
instruments used in aeronautical work, the accuracy of their 
indications, their reliability and the modifications which are 
called for in their design to meet aeronautical conditions, will 











— 








Tat 


Store Store 




















Experimental Applhances 





* Vestibule 


(Conference 


. Hallabove) 


_ 


Central Hall for various 














Smal orate 
SS a: Choe 3 _f Physical ms ws T 
as | Voce 
Unspection Pit Weigh Srdge ( (] (] lJ ba (| (| — “ 
a Laboratory a Laboratory re ] 1 
‘ wilt "Sa | | Pee | =] 
Agcumulat 2 
8 Garage 
0 
5 
nS _j 





























“THe ENGINEER” 
Fig. 7—PLAN 


The buildings on the site are shown in plan in Fig. 7. 
The east end is of reinforced concrete, and comprises a 
vestibule flanked on each side by a square tower containing 
the director’s secretary’s and engineer’s offices, a library, 
archives, &c. The roofs of these towers are arranged for the 
installation of various meteorological instruments, and in the 
rooms immediately below the autographic apparatus for 
these instruments is installed, so that continuous records 
of the pressure, velocity, direction, &c., of the wind may be 
obtained. Between the two towers, and spanning the vesti- 
bule, is a conference room, measuring 52ft. by 33ft., for the 
use of both special commissions and the staff of the Institute. 
In the rear of these offices is an assemblage of iron buildings 
occupying an area of about ? acre. Asshown in Fig. 2 these 


buildings consist of a central hall, surrounded on three sides 
with various workshops, stores, laboratories, and a power- 
house. 
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be investigated, while the densities and coefficients of expan- 
sion of light gases, and the best means of storing and trans- 
porting them will also receive attention. 

A photographer’s department has been provided next to the 
physical laboratory, as it is recognised that not only will 
valuable records be obtained, but that by means of the camera 
information otherwise difficult to secure, may be acquired 
concerning aeroplanes in flight, models in motion, &c. 

In the workshops situated in the north wing of the build- 
ing a complete range of wood and metal-working machine 
tools has been laid down so that it will be possible to manu- 
facture and repair all the experimental appliances required 
by the institution. It will be possible for instance to con- 
struct propellers of all sizes and shapes, and it is intended 
that outside builders and inventors shall be able to avail 
themselves of the opportunities thus afforded for the carrying 





out of their ideas, 
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tion being effected by means of a rheostat. The second 
engine is of 30-40 horse-power at 580 revolutions. The 
reason for the adoption of steam engines as prime movers 
| lies in the fact that it is essential to the working of much of 
the experimental apparatus, the speed of which has to vary 
over a wide range, that a large amount of elasticity in the 
output of power should be available. Opposite the workshops 
is a garage for the accommodation of four electric travelling 
carriages, of which we shall speak presently. The garage is 
fitted up with a weighbridge for determining the weight of 
the carriages when equipped for a trial run, a transporter for 
placing the vehicles on to the outside rails, and an inspection 
it. 
‘ Quite one of the most interesting features of the St. Cyr 
Institute is the provision made for certain large-scale experi- 
ments with planes and propellers. To this end the long 
narrow strip of ground, which, as we have already said, forms 
a conspicuous feature of the site, is laid out with a normal 
gauge railway about { mile in length. The rails are laid on 
oaken sleepers, and are bonded in pairs by the alumino- 
thermic process. A siding connects the line with the garage 
mentioned above. The line is level over its entire length, 
with the exception of an incline at each end. At the starting 
point, that is, the end nearest the garage, the line for a 
length of about 235ft. is given a slope of 1 in 100 to facilitate 
the starting of the vehicles. At the terminus a slope of half 
this amount, but extending over about 490ft., is provided to 
facilitate the arrest and return of the carriage. On each side 
of the line and extending along its full length is laid an elec- 
trical conductor, whereby current is fed to the motor of the 
carriage. The return circuit is made by way of the rails. 
For the last 300ft. or so of the track an additional pair of 
rails is laid down alongside the running rails. On these 
additional rails, slippers carried by the vehicle bear so that 
over this distance, or at least a portion of it, the carriage 
skates instead of rolling. This facilitates stopping, and in 
addition furnishes a safety device in case of emergency. 

It is intended ultimately to have four electric carriages to 
work on the line described above. “One has already been 
constructed, and has been used for a number of experiments. 
Another is being built, and the two last carriages will be 
constructed as soon as the advantages and defects of the first 
two have become apparent. The employment of four carriages 
has been adopted in view of the fact that each series of 
experiments requires a different equipment of the carriage 
and different registering apparatus. If only one were used 
the time lost in dismantling and remounting it with each 
series of experiments would be very considerable. It is 
essential also that each vehicle should be specially designed to 

| meet the conditions of the particular class of experiment 
| for which it is intended. According to present intentions 
the first carriage will be used to measure the horizontal and 
vertical components and the resultant of the air pressure on 
| surfaces of sustentation, whether plane or curved, simple or 
| compound. The determination of the direction of the re- 
| sultant, the centre of pressure, its displacement when the 
| angle of incidence is changed and the ‘‘ angle of attack ’’ will 
| also be undertaken with this carriage. The second and third 
vehicles are intended for experiments on propellers or trac- 
tors, one being used for the large screws employed for 
dirigible balloons and the other for the smaller aeroplane 
| screws. The tractive effort, the power absorbed and the 
| mechanical efficiency of each type of propeller will be deter- 
| mined at all speeds. A further important subject of study 
| with these two carriages will be the effect of the transla- 
| tional motion on the output and efficiency of the propellers. 
| A comparison will be instituted between the efficiency, «c., 
| of a propeller when rotating on a fixed axis and when moving 
with the same speed of rotation, but with various different 
| speeds of translation. The fourth carriage will be specially 
| equipped for measuring the resistance or ‘‘ drift’’ of the 
| various parts of a flying machine. 
| Some description of the first carriage and a few general 
| notes on the manner in which the experiments will be con- 
| ducted may be of interest. The weight of the first carriage 
| is about 3? toms, excluding the motor, and a little less than 
5 tons with the motor. The body of the carriage is built up 
of steel plates stiffened with angle irons, and measures 20ft. 
in length and 6ft. 6in. between the longitudinal members of 
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the frame. In front the chassis has a parabolic form, and at 
the centre an angle iron cross-beam supports the motor. 
The vehicle is carried on two axles spaced 11ft. 9in. apart. 
The front axle is 6ft. from the forward end of the body, and 
the rear axle is 2ft. 3in. from the back end. This inequality 
has been purposely arranged, so as to balance the load on the 
axles when the carriage is running in an experiment, under 
which circumstances there is an upward pull experienced 
from the action of the air on the surfaces under test. For 
the same reason the axis of the motor is placed about a foot 
behind the centre of the carriage. 

Power is transmitted from the motor to the axles by a 
chain drive. The wheels are of cast steel, and have a diameter 
of 3ft. 3in. The axle journals turn in oil-fed ball bearings. 
The axle-boxes are of cast steel, and can slide in forged steel 
guides fixed to the longitudinal members of the main frame. 
Ball thrust bearings take up all the side play of the axles. 
The friction slippers or skates, intended, as mentioned above, 
to engage with the supplementary rails at the end of the 
track, are carried at the rear of the carriage. ach slipper 
is mounted on a lever fitted with a device to lessen the shock 
at the moment of contact. The lowering and raising of the 
slipper levers ig effected by a hand wheel and shaft. At the 
centre of the shaft there is a nut and screw actuating a 
switch, which controls the voltage of the current supplied to 
the motor armature. When the slippers are in the ‘‘ down”’ 
position—that is to say, when they are placed ready to act on 
the supplementary rails as soon as the carriage has got to the 
end of the track—a current at any voltage up to 500 can be 
fed to the motor. But if the slippers are in the ‘‘ off’’ posi- 
tion the switch above mentioned does not permit of a voltage 
greater than 120 being fed to the motor. In this way it is 
made certain that at the start of a high-speed trial when the 
full voltage is required the slippers are down ready to act. 

The motor of the carriage has a separate excitation current 
at 120 volts. At starting, the voltage to the motor armature 
can be varied from 55 to 494 volts, the current passing being 
250 to 200 ampéres. Current is supplied to the motor by 
means of two pairs of sliding contacts carried in the side of the 
truck. The movement of the carriage is controlled from a 
lookout-post commanding the whole line. 

All the carriages will be furnished with appropriate mea- 
suring instruments. A chronograph will register the number 
of revolutions of the wheels in a given time, from which the 
speed will be deduced. In addition there will be a direct 
speed recorder registering the value of ds/dt at each instant 
of the travel. A recording watt meter will register the power 
furnished to the motor either on a time or a distance basis. 
One or more recording dynamometers will also be carried 
whereby the particular data being determined will be mea- 
sured. The efficiency of the whole plant at all speeds, the 
frictional resistance of the driving and recording gear, 
the resistance to rolling of the carriage and the air resistance 
of its elements, will all be determined once for all, so that 
the power actually absorbed by the surfaces or screws under 
test may be readily determinable. 

In addition to the experimental line described above a 
whirling table on the same lines as that to be found in our 
own National Physical Laboratory is provided. This is in- 
tended to supplement, but not to supersede, the carriage 
method. The whirling table is housed ina circular building 
124ft, in diameter. The arm of the table has a radius of 
52ft., so that a circular path about 326ft. in measurement is 
available. A 20 brake horse-power motor rotates this arm, at 
the end of which plane surfaces or propellers will be attached. 
In the case of the latter a 25 to 30 horse-power motor carried 
on the arm serves to drive them at the desired speed. It has 
been thought necessary to provide this whirling table as a 
complement to the electric carriages, since with the latter 
experiments can only be carried on when the meteorological 
conditions are suitable. 

Some engravings will be found on page 128 illustrating 
this article. Fig. 1 shows a general view of the Institute 
buildings. In Fig. 2 the carriage is seen equipped for a trial 
with a louvre surface. A normal surface at different heights 
above the carriage is shown ready for testing in Fig, 3. 
Figs. 4 and 5 represent the carriage arranged for the 
measurement of the horizontal and vertical components and 
the determination of the centre of pressure on an inclined 
surface. 





MOUNTING GUN TURRETS ON A WARSHIP. 


IN order to meet exigencies during the construction of 
H.M.S. Monarch, it was found that the most convenient 
course would be to put the whole of her five turrets on board 
at one visit of the ship under the big hydraulic crane at 
Elswick. These turrets were therefore completed in the 
shops of the Ordnance Works, and each was stored, when 
tinished, until the whole five were complete. The ten guns 
belonging to these five turrets were also received from Wool- 
wich and stored at Elswick, so that on July 22nd when the 
Monarch could, with convenience, be brought under the big 
crane, everything belonging to her armament was ready for 
putting on board. 

It was a matter of some importance to keep the ship under 
the crane for as short a time as possible, and every effort was 
therefore made in this direction. The results are of interest. 
The ship first arrived under the crane at 2 p.m. on Saturday 
afternoon, the 22nd ult. Work was commenced at once and 
was continued on each successive day (including the Sunday) 
until it was completed on Wednesday, the 26th ult. 

By Sunday evening two turrets with their side armour and 
four guns were on board; Monday saw another turret with its 
pair of gunsin place, and everything arranged for the next day’s 
work. By Tuesday evening the fourth and fifth turrets and 
their armour were on board, and on Wednesday the four guns 
for these turrets and the roof plates of all turrets were in 
position. 

The placing of these mountings did not only mean the 
lifting of a certain amount of weight on board the ship— 
although even this would have been a feat of some interest, 
seeing that the total weight of material lifted on board 
amounted to no less than 2800 tons—but the material of the 
turret had to be put permanently in place, the armour keyed 
on, the guns placed and keyed, and a great deal of machinery 
put in and secured in its working place. No less than fifty 
lifts of material, varying in weight from 145 tons to 30 cwt., 
had to be put on board the ship for each turret, making a 
total of 250 lifts. This was all done with one crane. More- 
over, the Monarch had to be shifted to bring the turrets con- 
secutively within the range of the crane, 








The possibility of performing the work described was largely 
due to the magnificent 150-ton hydraulic crane installed at 
Elswick, which not only works with a rapidity said to be 
unsurpassed by any other crane, but which gives such precise 
movements and is so perfectly under control that no time is 
wasted in repeating or correcting movements. 

In a two-page Supplement we give four views of the 
operations described in the foregoing at different periods of 
their progress. 








THE FLY-WHEEL LOAD EQUALISER. 





WHILST the buffer battery provides a very convenient 
means of coping with peak loads, cases sometimes present 
themselves where a suitably designed fly-wheel equaliser will 
fulfil the same purpose at considerably lower cost, and when 
considering the question of dealing with loads of this descrip- 
tion, this class of equaliser should not be neglected. The 
use of fly-wheels to equalise the load on steam engines, 
pressers, rolling mills, and other machinery of this class, has 
been adopted for many years, but their employment in 
connection with electrical machinery for operating hoists, 
steel rolls, &c., is comparatively new. Peak loads of 
relatively long duration are universally handled, either direct 
by the generating plant, or with the assistance of storage 
batteries, but for conditions where the peak is of short dura- 
tion the fly-wheel equaliser is usually cheaper, more efficient, 
and better suited. For peak loads, such as are met with on 
rolls, punches, planers, &c., where non-reversible motors are 
used, the fly-wheels are direct driven by the motor which 
carries the load, but in cases where the driving motor is 
reversible, such as to steel mills, electrical hoists, &c., the 
fly-wheel is necessarily carried by some other machine, 
usually a motor generator which acts as a link in the trans- 
mission system. 

An interesting application of a fly-wheel equaliser is 
referred to in a paper which was read some little time ago 
before the American Institute of Electrical Engineers by 
Messrs. W. N. Motter and L. L. Tatum. The installation 
described is used for three ore bridges, each equipped with 
three motors of 125 horse-power, one of 75 horse-power, and 
one of five horse-power, aggregating 1365 horse-power. The 
capacity of the hoists is 10,000 tons of ore in ten hours. 
The power is obtained from the feeders of a 550-volt trolley 
system, the point at which the power is used being 366 yards 
from the power station. Before any attempt was made to 
reduce the peak loads, it was found that the maximum 
current under normal conditions was 1600 ampéres, whilst 
the tripping of the circuit breaker when handling wet ore 
showed 2000 ampéres, or 1100 kilowatts. As the power was 
paid for on the maximum demand system, it became desir- 
able to remove the peaks from the load curve, and several 
schemes for this purpose were considered. It was found from 
an inspection of the recorder sheets that if the heavy peaks 
of short duration could be eliminated, there would be an 
average load of 300 to 400 ampéres, and the maximum load 
would be 600 ampéres, or 330 kilowatts. To secure this 
result three schemes were considered, namely, a storage 
battery, a fly-wheel motor generator set, and a motor with a 
fly-wheel floating on the 550-volt mains. 

If the cost, weight, and floor space of a motor fly-wheel 
equaliser be represented by unity, then it was estimated that 
the corresponding figure for the storage battery scheme would 
be 3.9 to 4.6, depending upon the degree of regulation. 
From the point of view of maintenance the battery scheme 
would also be most expensive, and, added to this, the effi- 
ciency, including the booster losses, is placed at not more 
than 66 per cent. Estimating on the above basis, the cost 
of a 1100-kilowatt motor generator set is fixed at about 1.13. 
The efficiency at 2000 ampéres would be 81 per cent. Under 
normal conditions, with a load varying from zero to 1000 
ampéres and averaging 300 amperes, the efficiency of the set 
would be approximately 72 per cent. 

The third scheme, in which a single motor coupled toa 
fly-wheel is employed, is similar to the storage battery in 
that it will furnish the energy for the peak loads, and there is 
no transformation of the normal energy absorbed by the 
hoist motors. The constant running losses amount to about 
38 kilowatts, which for an average load of 300 ampéres corre- 
sponds to an efficiency of 80 per cent. The advantages which 
this form of equaliser offered over the battery scheme, 
therefore, were lower first cost, higher efficiency, and less 
weight and floor space. It was therefore decided to erect a 
motor provided with a fly-wheel. 

The specification stated that not more than 600 ampéres 
should be drawn from the line when a peak load of 2000 
ampéres was delivered to the hoist. This meant that the 
fly-wheel equaliser had to be capable of delivering 1400 
ampéres at 550 volts for 15 seconds. The machine which 
has been put into use consists of a 300-kilowatt 550-volt 
motor, fitted with interpoles. Normally it runs at 600 
revolutions per minute—that is, when it is working at the 
above-mentioned capacity ; but when working at its overload 
capacity—namely, 850 kilowatts—for 15 seconds there is a 
drop in speed of 22 per cent. to enable the fly-wheel to deliver 
up its kinetic energy. 

The fly-wheel is a solid cast steel disc, 9ft. in diameter by 
154in. wide. The armature and rotating parts weigh 
47,275 lb., which, at a speed of 600 revolutions per minute, 
represents 25,700,000 foot-pounds of energy stored. At 470 
revolutions per minute the energy stored is 16,000,000 foot- 
pounds, or, with a 22 per cent. drop in speed, 9,700,000 foot- 
pounds of energy are delivered. If this change in speed 
takes place in 15 seconds, the energy delivered is 875 kilo- 
watts, or 1600 ampéres at 550 volts, or more than the 
maximum peak required, as shown by the original records. 

The fly-wheel is housed in a sheet steel casing to prevent 
accident and to reduce the windage loss. The reduction in 
windage loss due to the presence of the cover amounts to 
2.1 kilowatts. The motor is a compound-wound machine, 
the series winding being on the load side of the circuit, 
between the hoist and the motor. This enables the machine 
to operate as a shunt motor when the fly-wheel is taking 
energy from feeder, but when delivering energy to the hoists 
the machine acts as a compound wound generator. Since 
the hoists take the average current directly from the feeder 
which would at all times partially energise the series winding, 
a magnetic switch is used to short-circuit the winding. 

A current relay controls this switch, and the short. circuit 
is removed from the series winding when the hoist current 
attains the value of 400 ampéres. At 400 ampéres the series 





winding is suddenly energised, the counter electromotive 
force is raised and the machine delivers energy to the circuit 
instead of absorbing energy. The series winding is so 
adjusted that the delivered energy is approximately propor- 
tional to the current in the series coil, making the machine 
take the desired proportion of the total load. When the 
demand drops to 300 ampéres, the series coil is again short- 
circuited, the counter electromotive force is reduced, and the 
motor takes energy from the line. On account of the 
approximately constant line voltage and the variable speed of 
the motor, it was necessary automatically to adjust the 
shunt field strength to suit the momentary values of the 
speed. To correct this current relays are connected in series 
with the feeder arranged to put resistance in series with the 
shunt winding of the motor. These are set to operate at 
different values, from 400 to 600 ampéres. Below 400 
ampéres—that is, below the average load—all the relays are 
open and a weak field tends to give the maximum speed to the 
fly-wheel. When acurrent over 400 ampéres is flowing in the 
feeder, some of the resistances are short-circuited, thus the 
motoring current is reduced or the generating current is 
increased, depending on whether the series winding is in 
action or not. 

Under a sustained peak load the fly-wheel gradually slows 
down and the field gradually strengthens until, with the 
wheel at its lowest speed, viz., 470 revolutions per minute, the 
feeder is supplying 600 ampéres. The function of the shunt 
regulation, therefore, is to maintain the voltage of the fly- 
wheel machine approximately equal to the feeder voltage 
under all conditions of speed, whilst the auxiliary series field 
and its switch and relay change the characteristics of the 
machine from those of a motor to those of a generator, as 
needed. 

The paper contains a good deal of information concerning 
the working of the set, but it must suffice to give the author’s 
conclusions, which are as follows :—For peak loads of short 
duration, especially where the ratio of the peak to the average 
load is large, the type of installation described is advanta- 
geous on account of low first cost, high efficiency, ease of 
regulation, ease of protection against abnormal conditions, 
comparatively light weight and small floor space necessary. 
A direct current to direct-current motor generator fly-wheel 
set would have the advantage of more simple regulation, but 
would cost more, be less efficient, and heavier and more 
bulky. A fly-wheel motor generator set, having an alternat- 
ing current motor wound for use without transformers and a 
direct-current generator, compares very favourably with the 
motor fly-wheel set with the use of a converter and trans- 
formers. A storage battery would have no point of advantage, 
but its cost would be higher, the efficiency lower, the regula- 
tion more complicated, the maintenance would be higher, 
and the battery plant would be more heavy and bulky. In 
cases where the maximum peak loads are of long duration, it 
would, however, have advantages which would more than 
compensate these drawbacks. It also appears that where 
the demand charge is based on peaks of more than fifteen 
seconds duration nothing would be gained with a load of the 
kind described by the installation of any load-equalising 
device unless the line losses were so bad as to make the 
improvement of service warrant the expenditure, 








ON THE THIRD AVENUE Raitway of New York electric 
cars are in use which are operated by 50 cell batteries mounted in 
a box attached to the truck frame, and this box is capable of being 
removed and replaced in 50 seconds. Thus the battery can be 
taken out of the car and a freshly charged one put into its place 
without putting the car out of service. One of these cars with a 
battery rated at 520 ampére hours has been running 60 miles a 
day for two months and has given complete satisfaction. It has 
four motors, each driving a single wheel through reduction gear- 
ing. At starting all the motors are connected in series. 


FrRAHM ANTI-ROLLING TANKS.—Practical experiments carried 
out during the present and the past year have shown that the 
‘‘anti-rolling tanks” (Schlingertanks) invented by the Hamburg 
dock manager, Hermann Frahm, are potent preventers of sea- 
sickness, These tanks were first installed and tried in the spring 
of last year on the steamers Ypiranga and Corcovado, of the Ham- 
burg-American Line. The German mail steamer General, of the 
German East Africa Line, was the next to be equipped with these 
devices, and on each of these three boats the expectations of the 
inventor were realised. In an illustrated pamphlet recently issued 
by Herr Frahm, the success of his tanks is attested by reference 
to numerous large passenger steamers which it has been decided to 
equip with the invention. Thus the Hamburg-American Line is 
having the tanks installed on the following of its vessels :— 
Kaiserin Auguste Victoria, Amerika, Cleveland, Cincinnati, the 
new tourist steamer Victoria Luise, and on the huge quadruple 
screw steamer Imperator and her sister ship, which are now under 
construction. The Hamburg-South American Steamship Company 
—Hamburg Siidamerikanische Dampfschiffahrts-Gesellschaft—has 
ordered the invention for its large boat the Cap Finisterre, and the 
Woermann Line has also ordered an equipment for its steamer the 
Henny Woermann. It is also reported that orders have been re- 
ceived from other countries for Frahm’s tanks. In the above- 
mentioned pamphlet the causes of rolling of vessels in heavy seas 
and the design of anti-rolling tanks are dealt with at length. A 
description is also given of preliminary trials made with model 
tanks and of the results achieved on mercantile vessels. The im- 
portance of the invention for warships is also discussed. 


THE GRADUATES OF THE INSTITUTION OF AUTOMOBILE ENGINEERS. 
—A strong muster of the graduates of the London and Birmingham 
Centre of the Institution of Automobile Engineers visited Coventry 
at the end of last week, on the invitation of the Coventry Centre, 
when two interesting days were spent in visiting the various works 
in the town. On the 2lst the day began by a visit to the works of 
the Auto Machinery Company, where the processes involved in 
the making of ball bearings were fully explained and gone into, 
great interest being taken in the method of cutting the two races 
of a bearing out of the same bar of steel. The tool making works 
of Messrs. Alfred Herbert were next visited, where, among other 
things, a Gnome engine cylinder, cut from a solid block of metal 
weighing some 60 Ib. down to a weight of only some 3 lb. in 
24 hours by one of the machines made by this firm, was inspected. 
In the afternoon the party were taken over the works ef the 
Rudge-Whitworth Company, where all the processes in the con- 
struction of both cycles and motor cycles were seen. At the 
Coventry Chain Works, which came next, the visitors were shown 
some 800 machines all engaged in the various processes of making 
chains of different sizes. In the evening a dinner was held at 
which about forty were present, Mr. F. W. Lanchester, the presi- 
dent of the Institution, being in the chair. On July 22nd, as 
much as time would permit of the extensive works of Messrs. 
Humbers was inspected, many very interesting tools and parts of 
some of the 1912 cars being noticed. A successful tour was 
brought to a conclusion by a visit to the interesting works of the 
Albion Drop Forgings Company, where a number of drop hammers 
were seen in operation, among others one giving a 2000-ton blow. 
in the stamping of a front axle, 
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TESTING STEAM TURBINES AND HIGH-SPEED 
GENERATORS. 


ALTHOUGH much has been written on the theory, con- 
struction, and operation of steam turbines and the electric 
generators which they drive, the question of testing these 
machines has perhaps been rather neglected, which seems to 
indicate that the importance of such work is often under- 
estimated or possibly entirely overlooked. Writers of books 
on these machines, for example, rarely seem to consider that 
their readers may desire to know something about testing, 
and pass the matter over as though it had no connection 
with their subject. The turbine manufacturer’s test-house, 
however, constitutes a highly important department, for it is 
there where the guarantees have to be met, and, incidentally, 
various little faults brought to light. It is true that a know- 
ledge of steam-engine testing will help the tester of steam 
turbines a very long way; for, after all, the work merely 
consists in measuring the steam supplied to the prime mover 
and the energy given out in the form of electricity by the 
generator to which it is coupled. It is to be remembered, 
however, that the steam turbine differs from the reciprocat- 
ing steam engine in that it is impossible to take any read- 
ings that will give a direct indication of the power being 
developed. In the factory a large amount of testing is some- 
times necessary to determine the effect of making changes in 
design, or to verify theories and formule which cannot be 
established by calculation ; but testing of this kind is natur- 
ally of an experimental nature, and generally speaking, only 
falls to the lot of the steam turbine specialist. By testing 
we usually mean the process of finding out how much we are 
getting out of a machine for what we are putting in, and 
accurately to arrive at this is naturally of vital importance. 

A paper on this subject was recently read in America by 
Messrs. E. D. Dickinson and L. T. Robinson, and in it some 
points of practical value are given. In dealing with the 
measurement of the steam, the authors consider the method 
of weighing the water discharged from the condenser, the 
method of weighing the feed water to the boilers, and the 
heat balance test. Of these the first mentioned method is 
naturally preferable, and where circumstances permit of it 
being used it rarely happens that either of the other two 
methods are even thought about, let alone adopted. Of 
course, to measure the steam supplied to the turbine in this 
manner the condenser must be of the surface type, and great 
care must be exercised to see that it is free from leaks. The 
effects of employing a leaky condenser for a test are obvious. 
Circulating water is drawn into the tubes and mixed with 
the condensed steam, with the result that the steam 
consumption per kilowatt hour is liable to work out very 
high. In commenting upon errors which are liable to arise 
through causes of this kind, the authors draw attention to 
the fact that split condenser tubes sometimes cause leakage, 
which is extremely difficult to locate and cannot always be 
determined by measurement of the leakage. This is due to 
the fact that the split sometimes only opens up when the 
condenser is heated with large volumes of steam. This 
action, it is pointed out, will generally give rise to erratic 
results, and no tests should be considered that do not show 
consistent results with other tests carried out on the same 
machine. Although a split tube may not be discovered by 
the leakage test, it is, nevertheless, essential to check the 
condenser for leakage. With all the steam turned off the 
turbine, the condenser should be subjected to full vacuum, 
and the discharge from the hot well pump carefully noted. 
The most accurate method of measuring the condensed 
steam is by the use of tanks so arranged that all the water 
can be weighed at equal intervals. 

As regards weighing the water fed into the boilers, this 
method, as is well known, is frequently adopted when the 
condensed steam cannot be measured, as, for example, if a 
turbine is run non-condensing or when the condenser is of the 
jet type. The chances of error with this method are very 
great, and every possible precaution must be taken to close 
up all drains and other openings which are liable to give rise 
to leakage. A condensation test on the piping should be 
carried out, and the boiler leakage should also be ascertained. 
The authors of the papers state that tests have come under 
their notice where boiler leakage has shown as much as 10 
and 12 per cent. of the water weighed into the boilers, and 
in one instance this leakage amounted to as much as 20 per 
cent. 

As regards the test by heat balance, which is based on 
measuring the amount of heat transferred to the cooling 
water from the condensed steam, the authors rightly point 
out that this method is extremely inaccurate and unreliable, 
and at the best can give but an approximate idea of the 
steam condensed. In dealing with the duration of tests the 
authors draw attention to the fact that in order to establish 
accurately any given point all tests should be run with fixed 
conditions for an appreciable length of time. The time 
required will depend on the nature of the test being made. 
In general, when small quantities are being dealt with, the 
duration of the test should be long. For example, when 
measuring the condenser leakage this test should be run for a 
sufficiently long period to enable the quantity of water which 
comes through to be accurately weighed. In discussing the 
net over-all efficiency expressed by the ratio between the 
kilowatt hours output of the generator and the available 
energy in the steam, the authors point out that the compari- 
son of efficiencies of different machines is the most satisfac- 
tory way of considering their merits. To determine the 
available energy in one pound of steam it is necessary to 
know the pressure in pounds per square inch, the quality and 
the temperature of the steam, also the pressure at the 
turbine exhaust. To measure the exhaust pressure or 
vacuum a dial gauge should not be relied upon. The most 
accurate means is to use a full length mercury column, and 
subtract the readings given by this from the atmospheric 
pressure at the time the test is made. If the steam is super- 
heated, since there is some difference of opinion concerning 
the specific heat of superheated steam, the figure assumed 
must be given. 

In testing turbines consisting of several stages, the 
pressures in the different stages should be measured. This 
affords a check, and should show any abnormal conditions 
existing in the interior which might not otherwise be 
observed. The kilowatts output should be net; that is to 
say, the kilowatts for excitation should be subtracted from 
the generator output. Under the heading of corrections, the 


authors remark that whenever possible turbines should be 
tested under the conditions for which they are intended to 
operate. 


Correcting for different conditions is always liable 





to throw some doubt upon the accuracy of the tests, and | 
therefore on the efficiency of the machine being tested. 
Different machines will have different correction factors for 
varying conditions, and for this reason it is impossible, 
arbitrarily, to fix the allowances that should be made. In 
general, the corrections for steam pressure, moisture or 
superheat, are less liable to be misleading than for varying 
vacuum, for the reason that comparatively large changes in 
any one of the first three will but slightly affect the condi- 
tions which prevail in the machine, whereas a slight change 
in the vacuum makes an enormous change in the available 
energy and volume of the steam in the low-pressure end of 
the turbine. 





It is considered that under suitable circumstances accurate 
tests may be made by measuring the steam witha meter, and 
it is pointed out that even where other methods of measure- | 
ments are used the steam flow meter will always be a valuable 
adjunct, since its readings are accurately proportionate to the 
flow of steam, and show the conditions instantaneously. | 

With regard to measuring the electrical output in the case | 
of continuous-current machines, the authors advocate the use 
of portable indicating ammeters having shunts giving a 200 | 
millivolt drop. This is not an arbitrary value, but has been 
chosen by several makers as giving the best compensation of | 
all temperature errors. By adopting such a shunt an indi- 
cating instrument may be used whose circuit is largely made 


up of resistance material having practically no temperature | 


same time the variation of torsion as measured by a Denny- 
Edgecombe torsionmeter on one shaft. It was made for 
Sir W. G. Armstrong, Whitworth and Oo., Limited, Elswick, 
to be used upon the trials of H.M.S. Weymouth. 

It may, of course, be used at any time as an ordinary 
speed-recording machine, but has been made as a combined 
speed and power recorder. 

In a similar instrument to be used as a speed recorder 
only, the drums would be much shorter, say, 5in. or 6in. ; 
in this case, however, they are 18in. long, so that a record 
of torsion of shafting for either going ahead or astern may be 
obtained, with a simultaneous record of time and revolutions, 
It is therefore larger than either an ordinary speed recorder, 
or the recorder of a Denny-Edgecombe recording torsion- 
meter. 

The instrument has two drums which run in ball bearings ; 
paper is stored on a central spindle, and passes first under 
and then over the back drum upon which the pens mark the 
diagram, thence passing over the front driving drum. Upon 
this drum there are three rubber bands pressed upon by three 
spring rollers actuated by a smallshaft. The paper is pressed 
between the rollers and the bands, and so acquires the 


| motion of the driving drum. The rollers may be lifted by a 


lever attachment to stop the paper or start it, without stop- 
ping the motion of the drum. This drum is driven bya 


| small electric motor supplied with current from an accumu 


lator, and operating through a double worm-reducing gear, 
carried on ball bearings. 
There is also a simple 
quick-change speed gear, 














and alternate gear wheels 
supplied to the instruc- 
tions of the Elswick firm. 
By this means an almost 
absolutely steady drive is 
possible, such as could 
only be obtained from a 
clock drive by using 
heavy mechanism and a 
delicate governor. The 
motor is shunt wound, 
runs at about 2000 revolu- 
tions per minute, and has 
practically no free magnet- 
ism. Its accumulator has 
a capacity of 60 ampére 
hours at 10 volts. The 
time clock makes electric 
contact every half-second, 
and has mechanism to 
make «a break at every 
fifteenth half-second for 
facility in counting. There 
are eight electric pens 








SPEED AND POWER RECORDER 


coefficient. It is also preferable when possible to measure the 
volts by similar portable voltmeters. The desirability of 
ensuring that the instruments are not subjected to stray 
fields is also emphasised. Another point to which the authors 
direct attention is the necessity of taking care to correct 
the observed indications of the millivolt meters for any 
electromotive force that may be produced in the shunt leads 
owing to thermo-electric effects. The amount of error due to 
this cause may, it is explained, be observed by reading the 
millivolt meter at the close of the test with no current flow- 
ing in the main circuit. These precautions need not be 
observed in connection with standard precision shunts hav- 
ing a 200 millivolt drop. 

The same remarks which have been made with regard to dis- 
turbing influences apply with even greater force to instruments 
for alternating current. They are not usually much affected 
by steady magnetic fields ; but in many places where large 
generators must be tested there may be fields which would 
have an appreciable effect on the indications of the instru- 
ments, and which alternate with the same frequency as that 
of the test circuit. The current leads of the circuit under 
test may become a source of error. Such fields demand the 
use of shielded instruments or the careful handling of those 
of the unshielded type. It is, of course, desirable to test the 
set on a non-inductive load. If this is done, the authors 
point out, the indications of the voltmeters and ammeters 
may be used to check the indications of the wattmeters. If 
all the test arrangements have been satisfactorily attended 
to the apparent power, as shown by the ampére and volt- 
meters, should agree within 1 per cent. with the wattmeter 
indications, and the watts indicated should be taken as the 
true output. If the test cannot be made at unity power 
factor the voltmeters and ammeters should still be included, 
so that the general conditions of distribution of load, &c., 
may be known throughout the test. The use of watt-hour 
meters, the authors maintain, should be avoided whenever 
possible. 








SPEED AND POWER RECORDERS. 





THE illustration given above shows an instrument designed 
to register a diagram of any motion which may be commu- 
nicated to a pen moving in a straight line, or to pens which 
record periodic movements by means of electric contacts, 
such as revolutions or time. These may be taken separately 
or simultaneously. There are many uses to which such a 
machine may be put, but perhaps the most important one is | 
its application to record permanently the results of speed 
trials of ships. 

Few builders of large ships are now content to obtain 
records of speed and revolutions by the ordinary method of 
taking the time of passing over the measured mile, or the | 
number of revolutions of the engines per minute, by observa- 
tions on a stop watch only. Liability to error in each case is 
obvious, and a more serious feature is the impossibility of 
going back over a doubtful result without repeating the run 
on the measured distance. 

Speed-recording machines may be had to give a diagram 
which includes the actual revolutions attained when on the 
mile, and the time which elapses between the passing of the | 
posts marking the measured distance. The instrument illus- 
trated is so designed that it may be used for recording a | 
diagram showing the revolutions of four shafts, the time 
taken in passing over the measured distance, and also at the ° 


marking on the drum, 
four at each end of the 
paper; the two end pens 
are in circuit with the 
clock and mark half-seconds simultaneously, so that 
a line may be drawn across the diagram at any desired 
position joining the same time contact. Four of the 
pens are to be connected to worm-reducing revolution 
counters, making electric contact every five revolutions of 
their respective shafts, and one pen is in electric contact with 
a push on the bridge, so that it will make contact each time 
the push is closed as the measured mile posts are passed ; 
there is also one spare pen. Two other pens are actuated by 
the torsionmeter ; one is a zero pen registering the position of 
no torsion, the other is the torsion pen itself. Each electric 
pen is connected to an independent switch, and there is a 
master switch which controls them all; this switch is three- 
way, and is connected to two alternative accumulators of 40 
ampére-hour capacity, so that the pens may be placed in 
circuit with either accumulator, or the switch may be put in 
the ‘‘ off’’ position. There is also a separate switch for the 
motor current. 

It is evident that much valuable information may be 
obtained from such instruments. Shaft horse-power of both 
turbine and reciprocating engines of ships built by Wm. 
Denny and Brothers, Dumbarton, is measured by Denny- 
Edgecombe recording torsionmeters having similar recorders, 
and complete diagrams of simultaneous torsion and revolu- 
tions are obtained for all the trials, both progressive and full 
speed, going ahead and going astern. An interesting diagram 
showing variation of torsion and revolutions during a stop- 
ping trial of a turbine steamer was thus obtained, and is 
probably the first of the kind ever recorded. Torsion is 
indicated by a pointer at the same time as the diagram is 
being taken by the recorder, so that the power can be at once 
obtained from the counted revolutions, only a small correction 
usually being necessary after analysis of the diagrams. 
Results from the latter are more correct, because in case of 
variation during a run, the torsion is associated with the 
simultaneous revolutions to obtain shaft horse power, and 
the diagram has the advantage of all permanent records, 
that subsequent analysis of the trials may be accurately 
made, 








INSTITUTE OF CHEMISTRY.—The following is a pass list of the 
June-July Examinations, 1911:—Of thirty-one candidates who 
presented themselves for the Intermediate Examination the follow- 
ing seventeen passed: J, L, 8. Allan, K. C. G. Arbuthnot, B.A,, 
Rk. Clark, T. W. Derrington, E. C. Evans, B.Sc., H. Gilmour, R. E. 
Griffiths, B.Se., C. L. Hinton, R. P. Keith, J. G. King, R. Linch, 
B. B. Murdoch, M.A., B.Sc., M. J. Robb, B.Sc., J. W. Tait, M.A., 
F. G. Tarn, T. A. Wilson, F. G. C. Walker. Of thirty-four candi- 
dates who presented themselves for the Final Examination for the 
Associateship twenty-three In the branch of Mineral 


| Chemistry: G. Hamilton, $. R. Illingworth, A.R.C.S., E. A. 


Masters, B.Sc., C. B. Roos, B.Sc., J. Sorley, A. F. Suggett; in 
the branch of Physical Chemistry: Arthur Bramley, B.Sc., 
A.R.C.S.; in the branch of Organic Chemistry: E. Anderson, 
O. L. Brady, B.A., D. S. Dawson, B.Sc., W. Jewell, J. A. McRae, 
M.A., W. G. Prescott, S. P. Schotz, D. B. Steinberg, B.Sc.; J. C. 
White, L. Wilson, B.Se.; and in the branch of the Chemistry of 
Food and Drugs, Fertilisers and Feeding Stuffs, Soils and Water : 
H. J. Evans, Miss M. Gazdar, B.Sc., H. Lowe, B Se., W. R. Pratt, 
H. B. Stevens, J. A. L. Sutcliffe. Of four candidates examined 
for the Fellowship, two passed in the Chemistry of Food and 


| Drugs, &c.: J. Hawthorne, B.A., Ph.D., and A. Miller, M.B., 
| M.R.C.S., Major I.M.S.; and one a Special Examination in General 


Chemistry: G. H. Stanley, A.R.S.M. One candidate for the 
Intermediate Examination presented himself at Singapore in June, 
and passed: A. M. er The board of examiners reported on 
seventy candidates in all, and of these forty-four passed. The 
examinations were held in London and Glasgow, 
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THE DESIGN AND PERFORMANCE OF THE 
TRANSPACIFIC LINERS TENYO MARU AND 
CHIYO MARU.* 

By Professor 8. TERANO, Member, and Professor Baron C, SHIBA, 

ember. 
THE passenger traffic on the Transpacific route between San 
rancisco and Hongkong, vid Japanese ports, has largely increased 





increase of steamship tonnage during the Russo-Japan War of 
1904-5, while in California the supply of oil fuel was almost limit- 
less, and the cost was very moderate. t The oil-field in California 
is very extensive, and the yearly production has enormously in- 
creased of late years. But crude oils produced from this district 
are of asphaltum base, and comparatively heavy, the percentage 
of light oil being very low when compared with crude oils of the 
eastern districts of the United States. Some of the California oils 
These facts account 


are too thick to be of any use except for fuel. 
for the abundant supply. 
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Fig. 1i—OlL FUEL ATOMISER 


of late years, and the long-felt need of high-class passenger 
steamers on the service under the Japanese flag was realised by 
the building of the Tenyo Maru and Chiyo Maru. They were 
built at the Mitsubishi Dockyard and Engine Works in Nagasaki 





As it seemed in every way advisable to adopt oil for fuel, minute 
investigations were made with regard to the quality of the Cali- 
fornian oil, and the methods of carrying and stowing it ; also into 
the different systems of burning. When it was finally decided to 


to the order of the Toyo Kisen Kaisha ; both of them were launched | use oil for fuel the supply was contracted for, specifying quality as 


in 1907, and commenced running the following year. 
steamers are not only the largest yet produced in the East, and 
the first turbine steamers in Pacitic waters, but they also present 
many noteworthy features in both design and appointments. 

The principal dimensions are :— 


Length ee 550ft. 
Breadth mould eeoek bape cic . 63ft. 
Depth moulded to upper deck .. 38ft. 6in. 
Depth moulded to shelterdeck .. .. .. .. 46ft. 6in. 
Load draught (to Lloyd’s Summer Freeboard) 31ft. Sin. 
Load displacement .. .. patna saa a 21,660 tons 
Gross tonnage .. 13,454 tons 


They are of the complete shelter-deck type, built to Lloyd’s 
highest requirements, with promenade and boat decks covering 


nearly half their length amidship, thereby giving accommodation | 


for first-class passengers. The total numbers of ngers carried 
are 260 first-class, 47 second-class, and 816 third-class. The dead- 
weight carrying capacity is 10,330 tons, and cargo capacity 8700 


These two | to density and flash point. 


| 


tons at 40 cubic feet per ton ; capacity for stores and lockers is | 


1400 tons, including cold storage of 240 tons, 

As these steamers trade on semi-tropical routes, special care has 
been taken in the arrangement of state-rooms, a ons being 
extra large—S8ft. by llft. and 9ft. by 12ft.—and inner rooms 
avoided, except a few on the lowest passenger deck, where they 
have but a single berth. The ventilation throughout the steamer 
is assisted by fifteen thermo-tanks, which can also be used for 
heating all living quarters in cold weather. Of the twelve water- 
tight bulkheads, four are fitted with automatic water-tight doors 
on the “long arm” system. 

These vessels are driven by Parsons steam turbines with three 
propellers, and have thirteen single-ended boilers, 15ft. 9in. dia- 
meter, with total grate surface of 981 square feet. The mean 
speed attained on trial, at the draught of 24ft. 9in., was 20-6 knots, 
with shaft horse-power, as measured by a Denny-Johnson torsion- 
meter, of about 20,000. In ordinary sea condition they can easily 
maintain a mean speed of 184 knots with twelve boilers. 

One of the novelties in them is the adoption of oil fuel, and it is 
the intention of the present paper to deal with details of this 
installation, and show the results of actual performances. The 
merits of oil fuel as against coal are too well known to be repeated 
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Fig. 3-FUEL AND STEAM CONSUMPTION CURVES 


Beaumé, and the latter at about 150 deg. Fah.; a higher flash 
point was found an unnecessary precaution, and it made the oil 
too expensive. The decision proved to be fully justified by the 
results obtained in actual service. 

Double-bottom tanks are arranged to carry either oil or water 
ballast, but, with a view to secure absolute safety, oil is not carried 























Fig, 2-ARRANGEMENTS FOR BURNING OIL FUEL 


here, and it is only on account of the uncertainty of its supply and 
of its higher cost that oil fuel has never come into more general 
use, Vessels burning oil fuel are mostly restricted to those navi- 
gating in the oil districts. 

At the time when the building of these two steamers was decided 
on, the price + of coal in Japan was very high, due to the sudden 


* Read at the Jubilee Meetings of the Institution of Naval Architects. 
+ About 8 yen (16s. 4d.) per ton. 





under boilers or engines; also, in order to avoid any proba- 
bility of leakage due to panting action, the foremost tank is 
not fitted for oil. The amount carried in bottom tanks is thus 
about 630 tons. Two deep tanks, one in front of the forward 
boiler-room, and the other between the forward and after boiler- 
rooms, are constructed to carry oil; the capacity of the forward 
tank—extending to the main deck—is 1165 tons, and that of the 


t 50 cents (2s. 1d.) per barrel of 330 Ib. 








upper main tank, between the upper and main decks, is 500 tons, 
while the lower main tank, i.¢., below the main deck, contains 
1120 tons. There are two oil settling tanks, built inside the 
main oil tank, each of 130 tons capacity, equivalent to one day’s 
consumption. Heavy oil is always mixed more or less with water, 
and can only be separated by keeping it perfectly still in the 
settling tank and allowing more than twelve hours for the water 
to settle down at bottom of the tank, from which it can be 
drained off. Thus, the total ity for oil storage is 3675 tons, 
a quantity sufficient to run the ship for about twenty seven 
steaming days at an average service speed of 15 knots, or tocover 
the distance of about 10, miles. 

The supply of oil fuel is neither so certain nor so universal as 
in the case of coal, and this fact was borne in mind when 
scheming out the oil installation of these steamers. Thus deep 
tanks were so constructed that they could be converted with little 
trouble to carry coal also; all coal-holes and doors for this pur- 
pose were temporarily covered up with detachable plates securely 
riveted to the bulkhead plating and caulked round. 

Deep tanks and double-bottom tanks are constructed according 
to Lloyd’s requirements for oil carrying ; seams of deck, tank top, 
and bulkhead plating are all double riveted, and the usa of red 
lead putty, or other packing materials for securing water-tight- 
| ness avoided as much as possible. Rivets cc ting frame gussets 
| to tank top, and also those connecting side bracket to margin 
| plate, are countersunk headed and caulked from inside to tank. 
| <A dry cofferdam is fitted at the front end of the forward oil 
| tank, extending for a length of one frame space, to keep the cargo 
| hold clear of any leakage of oil from the tank, oil gutters have 
| been constructed on boiler-room sides :of tanks, extending from 
| side to side of the ship, where oil valve boxes are placed, and any 
| oil leaking from tank bulkheads or from pipe joints is collected, 
| washed down with the hose and pumped overboard at regular 
| intervals of time. There is also an oil well at each end of the 
| double-bottom oil tank, to prevent any possibility of oil leaking 
into ordinary ballast tanks. 

Ventilation of oil tanks is also very carefully done throughout. 
The gas emitted from oil is very heavy and very difficult to re- 
move by ordinary methods of ventilation, and as there is no 
danger of explosion, so long as the tanks are kept perfectly tight, 
no ventilator pipes are fitted, except small air pipes serving as ex- 
hausts for air in filling the tanks. When itis deemed necessary to 
clear the tanks, as in the case of inspection or repairs to be done 
to the tank, artificial means of sucking air through the oil suction 
pipes are provided. For this purpose, the connection can be 
established between one of the 
boiler-room blowers — fitted for 
supplying air to atomise the oil, 
as will appear later on—and the 
oi] suction main by means of a 
flexible hose. (See Fig.1.) Clay- 
ton’s fire extinguisheris also made 
use of in assisting the ventilation 
of deep oil tanks, and is fitted 
with branch pipes leading down 
to different depths in the tanks, 
thus enabling the Clayton’s blower 
to draw out gas from any desired 
height ; only small quantities of 
gas can thus be dealt with. 

The tank suctions from each 
double bottom are led to separate 
valve boxes, one for each side of 
each tank, through which they 
are connected to ballast and oil 
main suction. These valve boxes 
are so constructed that one tank 
can never be connected to oil 
and water ballast main at the 
same time, thus avoiding any 
possibility of oil and water mix- 
ing. There are two oil mains of 
6in. diameter, one for each side, 
and they are again connected 
through valve boxes to the 
ballast pump suction and de- 

livery — One of the ballast 
donkey pumps, Qin. by 12in. by 10in., of which there are 
two, is] exclusively used for pumping oil, being cross connected 
with the water ballast pump with blind flanges in the middle. 
This pump can shift oil from one tank to another, or deliver into 
the settling tanks ; trim can thus be adjusted by oil ballast. 

After carefully considering the different systems of burners, it 
was concluded that none using steam is economical for an ocean 
liner, as a large installation of evaporators is needed for making 
up the deficit of fresh water lost by atomising the oil, and fuel 
consumption is far greater than with other systems. Mechanical 
spray burners are simple in construction, but cannot be worked 
satisfactorily with very heavy oil. Several experiments were made 
on shore with different kinds of spray burners, using Californian 
fuel oil ; and it was found that the burners are only workable when 
the oil is highly heated, which seemed to be rather objectionable in 
passenger steamers. Attention was then turned to burners using 
compressed air, and among these the Lissoe and Lovekin’s was 
considered suitable for heavy oil, mainly for the reason that, as 
it has comparatively large holes, the tendency to choke is less ; 
further, its adoption of low-pressure air for atomising greatly 
reduces the trouble of working the air compressors. Thus, after 
due consideration, Lissoe’s burners were fitted in the two steamers, 
and their cunstruction and arrangements are as shown in Figs. 1 
and 2. The quantity of atomising air and oil can be nicely 
adjusted by cocks provided for that purpose ; a small steam pipe 
is led to each burner from the boiler, and this was found to be 
very useful for blowing out the nozzle whenever choked. 

There are four duplex pumps for sending fuel oil to the burners, 
two arranged in duplicate, in each boiler-room, and each having 
dimensions of 4}in. by 6in. by 6in. One is quite sufficient to supply 
oil to six boilers in full power. Each pump has the following con- 
nection :—Suction from settling tank ; suction from cofferdam bilge 
in stokehold ; delivery to burners ; delivery overboard. ; 

The suction inlets of the pumpsin the settling tanks are provided 
with steam heating coils, to increase the fluidity of the oil. This 
was found very useful, specially in winter. Strainers are provided 
on both the suction and delivery sides of the fuel pumps ; they are 
arranged in duplicate for the purpose of overhauling and cleaning. 
Delivery pipes from the pumps, after leaving the strainers, are led 
to the heaters, and then form a ring around the boilers in each 
stokehold. In the ring an escape valve is provided, and its drain 
is ec ted to the suction of the fuel pump. : 

Oil heaters are also made duplicate, and one set is placed in each 
stokehold. They may be connected either in series or in parallel, 
and by this arrangement oil can be easily heated to any degree of 
temperature. In thering, and remotest from the pump, a small 
pipe, with valve, is branched and connected to the suction of the 
fuel pumps. By means of this arrangement heated oil can be 
passed through the whole system of oil pipings over and over again 
before starting the fires, and thus suitably heated oil can be 
supplied to all the burners, and regular firing can be obtained at 
once. 

The atomising air for burners is supplied by eight blowers on 
Roots’ system. Two blowers are located in each stokehold, and 
have cross connections between them, forming the main air duct 
and reservoir. At ordinary sea speeds only half the number of 
blowers will suffice ; the other four are keptas spare. The pres- 
sure of air at the discharge of the blowers is kept at about 14 Ib. 
per square inch, or 3in. of mercurial column. Better results are 
always obtained by atomising oil with heated air, and, with this 
end in view, the blowers are arranged to take the air from the 
Howden’s heater provided in the uptake of each boiler. The 
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blowers are also made to take cold air from stokehold directly by 
opening the flap valve provided in the suction pipe of the blower. 
By this arrangement the temperature of the atomising air can be 
adjusted to suit the quality of oil. From the main air duct lying 
under the floor 2in. pipes are led to each furnace to supply air to 
the burners. 

In April, 1908, the Tenyo Maru was put in service, and in the 
following December the Chiyo Maru. Ever since on both ships 
experiments have been conducted, with the object of reaching the 
minimum consumption of fuel. 

The following are the principal results for oil burning found by 
experience :— 

(1) The degree of heating desirable for the oil depends on the 
quality, and, in general, the best results can be obtained by heat- 
ing to a little below the flash point. 

(2) With Lissoe burners, the oil pressure at the burners should 
not be more than a few pounds above atmospheric pressure. It 
will be sufficient to have the pressure at the delivery of the fuel 
pump just capable of passing the oil through the pipes. In the 
ease of the Tenyo and Chiyo Maru, the pressure at the delivery 
of the pumps varied from 151b. to 201b. per square inch by gauge. 
It was also found, with the burners, that better results are obtained 
by injecting oil into the furnace by the pressure of the atomising 
air rather than by the pressure of the oil itself, as in the mechani- 
cal spray burners. 

(3) The air supply to the furnace from the Howden’s draught 
fans requires more delicate adjusting than in coal burning. When 
the supply of air is deficient, dense black smoke is produced, and 
a heap of unburned coke is soon formed in the furnace. When the 
supply is in excess, no smoke is visible, but the temperature in the 
furnace is greatly lowered. The most economical firing is when 
faint smoke is seen rising up through the funnel. In such a state 
of firing, in the case of the Sage and Chiyo Maru, the air pres- 
sure in furnace was found to be about jin. This pressure is very 
low as compared with coal fires, where great resistance is encoun- 
tered in passing air through the fire and grate. 

(4) Impurities of the oil form the most objectionable feature in 
burning, and with impure oil the consumption becomes enormously 
increased. When oil contains salts, a very obstructive incrusta- 
tion is formed in the holes of the nozzle. This being solid salt, its 
removal can only be effected by passing reamers through the holes. 
With the nozzles choked, atomising becomes very much reduced, 
and consequent increase of consumption is unavoidable. Thus, 
when oil is used as fuel, separation from impurities is a matter of 
urgent necessity. The separation is most effectively done in 
settling tanks, and more quickly done by heating the contents by 
the steam coils therein provided. 

Information with regard to the consumption of fuel in the ships 
will be of interest. The diagrams on Fig. 3 show the relation 
between shaft horse-powers of the turbines and consumption of 
fuel. The consumption of oil in the Tenyo and Chiyo Maru can 
be read with accuracy by the level gauges provided at the front of 
the settling tanks. The daily consumptions plotted on Fig. 3 were 
taken from the chief engineer’s log. 

Another curve showing the rate of consumption per shaft horse- 
power per houris drawn on the same plate. From this curve it can 
be at once observed that the rate of consumption is greatly increased 
at reduced powers. At 18,500 shaft horse-power the consumption 
of oil is about 1.05 1b. per shaft horse-power per hour. This figure 
may be compared with the coal consumption observed on the trials 
made by the builders, in which case, for the same power, 1.52 1b. 
of the best Takashima coal were required per shaft horse-power 
per hour. Hence oil consumption in proportion to coal consump- 
tion is approximately in the ratio of 2 :3. 

The above was prepared for the meeting of this Institution 
which was to have been held last year. Since then a little more 
experience has been gained. This may be summarised in the fol- 
lowing note :— 

Owing tothe uncertainty of supply of fuel oil in Japan and China, 
the owners decided a short time ago to burn coal at this end of the 
voyage. The forward battery of boilers, six in number, were 
therefore converted to use coal as fuel, while the aft battery, con- 
sisting of seven boilers, were still to burn oil. As ten boilers are 
commonly needed in ordinary service, the coal and oil-burning 
boilers are used in combination to suit local conditions of fuel 
supply. It has been found that the consumption in the case of 
coal burning is 20 to 22 tons, against 14 tons of fuel oil. 








FORTHCOMING ENGAGEMENTS. 





THURSDAY, AUGUST 3rp, To MONDAY, AUGUST 2lsr. 


GEOLOGISTS’ ASSOCIATION OF LoNDON.—An Excursion to the 
Bergen District, Norway. [The party left King’s Cross on August 
3rd by special boat train for Hull.] 


SATURDAY, AUGUST 5ra. 


NoRTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Wood Memorial Hall, Newcastle-upon-Tyne. The 
following paper will be open for discussion: ‘‘ The Advantages of 
Freezing as a Method of Sinking through Heavily-watered or 
Difficult Ground,” Mr. William Brumwell Wilson. The following 
paper will be read or taken as read: ‘‘Experiments on Liquid 
Mixtures for Laying Coal Dust,” Prof. W. M. Thornton (with 
experimental illustrations), 2 p.m. 


WEDNESDAY, AUGUST 30rn, To WEDNESDAY, SEPT. 61a. 


ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.— 


BRITISH 
For Programme of Section G 


Annual meeting at Portsmouth. 
—Engineering—see page 140. 

SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 20ru. 

GEOLOGISTS’ ASSOCIATION OF LoNDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the Geology of Lochaber, including Glens Nevis, Roy and Coe, 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained fror 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, S8.E. 


WEDNESDAY, SEPT. 13tH, THURSDAY, SEPT. 147TH, anp 
FRIDAY, SEPT. 157s. 

THE INSTITUTION OF MINING ENGINEERS.—Cardiff. Annual 
general meeting. Further particulars later. 


MONDAY, OCTOBER 2np, TO MONDAY, OCTOBER 16ru. 


THE IRON AND STEEL INSTITUTE.—Autumn meeting in Italy. 
For programme see page 57 ante. 








LAUNCHES AND TRIAL TRIPS. 





CLAN MACKENZIE, steel screw steamer; built by Wm. Doxford 
and Sons, Limited; to the order of the Clan Line Steamers, 
Limited ; dimensions, 445ft. by 534ft. by 29ft.; to carry 8500 tons; 
engines constructed by the builders ; trial trip, July 21st. 

ROKKOSAN Mart, steel screw collier ; built by Sir Raylton 
Dixon and Co., Limited ; to the order of Messrs. Mitsui Buscan 
Kaisha, Limited, of London and Japan ; dimensions, 275ft. by 
42ft. 3in. by 20ft. 6in.; to carry 3000 tons; engines, triple-expan- 
sion, 2lin., 35in., 57in. by 39in. stroke, pres-ure 186 lb.; con- 
structed by Blair and Co.; trial trip, July 22nd. 





A NEW BOILER FIRE-DOOR. 


GOOD results as regards the prevention of the emission of 
smoke from steam boilers are effected by Smalley’s fire-door, 
of which we give an illustration herewith. It is extremely 
simple, and consists of a cast iron door hinged in the ordinary 
way in the case of Lancashire or Cornish boilers, and having 
in its lower portion a hinged movable flap for the inlet of air 
to the furnace. The position of this flap relative to the air | 
inlet is such that the incoming air is caused to impinge on | 
the burning fuel at the immediate front end of the furnace 
just behind the dead-plate. In this way the air is made to 
traverse the whole length of the fire, and by mixing with the 
gases sets up active combustion all over the furnace. In | 
addition to the hinged flap, the door has also an internal 
shield plate arranged as shown, through which air is admitted 
in a stream, so as to mingle with the air through the main 
air inlet, after being somewhat raised in temperature by 
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equipped with the Saccardo ventilating system. At Lorain, 
one of the lake ports for receiving ore, nearly £300,000 will 
be spent in new wharves and piers, equipped with elaborate 
unloading machinery. Several million pounds are being put 
into this work of general improvement, strengthening and 
renewing bridges, additional lines, reduced gradients, goods 
yards, new stations, &c. 








CATALOGUES. 





THE Bryant TRADING SynpicaTE, Limited, Horsell-road, High- 
bury, London, N.—This is a pamphlet giving new and reduced 
prices for British metallic lamps. 

SmmpLtex Conpvits, Limited, Garrison-lane, Birmingham.— 
List $1 has reached us. It has reference to ‘‘Simplex” window 
signs for advertising purposes. 

HASLAM AND SCHONTHEIL, Limited, 11, Windsor-place, Cardiff. 














Air Inlet Door. 











SMALLEY’S BOILER FIRE-DOOR 


the heat of the plate. The fixing of the door involves no 
costly alterations of the boiler front or furnace. 

The makers are the Salamander Fire Bar and Smoke 
Preventer Company, Limited, Harley-buildings, Oldhall- 
street, Liverpool, which has a boiler fitted up with the 
appliance at its works. 








AMERICAN ENGINEERING NEWS. 





Vanadium in cast iron.—A paper presented at the annual 
meeting of the American Foundrymen’s Association stated 
that while the use of vanadium in cast iron has been limited 
as compared with cast steel, yet its use for iron castings is 
increasing. The price at which such castings are sold pre- 
cludes the use of any alloy to such an extent as to increase 
the cost materially, except in some special cases where unusual 
strength or some other property is desired. The addition of 
one-tenth of 1 per cent. of vanadium to cast iron at the 
present price of £1 per pound means an increase of 3d. per 
pound for the iron in the ladle. And it necessitates an 
increase in selling price of about 4d. per pound to cover losses 
due to scrap, gates, sprues, &c. Vanadium is not a panacea 
for all foundry troubles, but is for certain definite purposes. 
For one thing, it increases the strength of the iron by 10 or 
25 per cent., according to the strength of the original iron ; 
this is due to its action on the silicon and manganese and to 
its combination with the chemically combined carbon. It 
gives a finer and more uniform grain to the iron, and pro- 
duces a deeper and tougher chill, which is less liable to spall 
or flake. The chill is not so hard, however, as the more 
brittle chill of ordinary chilling iron, and it can be machined 
or filed more easily. Vanadium also gives a toughness which 
is very evident in machining, and which makes the iron 
specially desirable for steam and gas engine cylinders, piston 
rings, gears, glass bottle moulds, and castings to stand heat 
and internal pressure of liquids and gases without leakage. 
With locomotive cylinders on the New York Central Rail- 
road it has been found that those of vanadium iron give twice 
the mileage before requiring to be rebored. This road has 
now 500 engines fitted with cylinders of vanadium iron. The | 
percentage of vanadium used ranges from 0.05 per cent. to 
.15 per cent., the latter being as much as can be conveniently 
added in the ladle; an average is about 0.10 per cent. It is 
added to the ladle in the form of finely crushed or powdered 
ferro-vanadium. 

Extensive railway improvements.—Practically all large 
American railways have extensive works in hand for the 
purpose of facilitating traffic, increasing loads, reducing 
time, and effecting economy in working expenses. The 
Baltimore and Ohio Railroad is a good example, much of the 
work being in a stretch of 500 miles on the two routes 
between Chicago, Wheeling, and Pittsburg. The maximum 
gradient will be 1 in 330ft., with banking engines for about 
eight miles in each direction, so that all trains are made up 
as for the 1 in 330 gradient. At the Philadelphia end of the 
line all bridges have been reconstructed for heavier loads. 
The steel bridge over Brandywine Creek has been replaced by 
a stone viaduct, with seven arches of 100ft. span, while the 
Susquehanna River is crossed by a new double-line steel 
bridge, 6000ft. long, costing about £400,000. On the | 
Baltimore division there has been a large amount of costly 
work in eliminating level crossings of streets. On the | 
Cumberland Mountain division a third or relief track has 
been built for nearly 50 miles, with automatic block signal 
equipment, and this will be extended to nearly 70 miles. A 
500ft. tunnel is being converted into an open cutting, as it 
was too small for the safe passage of the new Mallet engines. | 
Two other tunnels have been eliminated in the same way, 
partly for this reason and partly on account of laying 
another stretch of third track. The Kingswood summit 
tunnel, 4100ft. long, is being paralleled by a new double-line 
tunnel, with a change of gradient, which will not necessitate 
the banking engines running through the tunnel. This will 
cost about £300,000, and, in addition, the old tunnel is being | 


| minster, S.W.—Rolling Stock catalogue No. 8 has reached us. 
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—A leaflet issued by this firm gives prices and 
cylindrical bellows for blowing out armatures, an 
pound for cleaning commutators. 

E. G. APPLEBY AND Co., 10, Victoria-street, London, S.W.— 
Marshton’s patented high-speed friction saws are dealt with in a 
little pamphlet forwarded to us by this firm. The special features 
claimed for these saws are clearly set forth, and a list of users and 
some testimonials are given, 

THE Union ELEctric Company, Limited, Park-street, South- 
wark, S.E.—List No. 5020 has reached us. It is a well-illustrated 
publication having reference to motors for driving cranes, lifts, 
loading machines, tips, winches, hoists, &c. The list deals with 
motors designed for continuous and alternating current circuits. 

Buck AND HickMAN, Limited, Whitechapel-road, London, E.— 
This is a well got up pamphlet having reference to “A. E. W.” 
grinding wheels and other grinding appliances. It isa pamphlet 
which cannot fail to interest engineers associated with the ques- 
tion of grinding, for it contains an immense amount of informa- 
tion relating to this subject. 

E. G. APPLEBY AND Co., 10, Victoria-street, London, S.W.—An 
interesting pamphlet sent to us by this firm gives particulars of 
electro-magnets for handling hot or cold rails, girders, shafting, 
bars, plates, ingots, pig iron, castings, forgings, scrap iron, stamp- 
ings, turning bolts, &c. From the same firm we have also received 
a pamphlet describing a liquid controller for continuous-current 
motors. 

ALLDAY AND ONIONS’ PNEUMATIC ENGINEERING COMPANY, 
Limited, Great Western Works, Birmingham.—Pamphlet M T has 
been sent to us. It deals with various classes of tools as used in 
the motor and cycle trade, including forges, anvils, vices, brazing 
pans, and foot bellows, blow pipes, Roots’ blowers and exhausters, 
grindstones, emery grinders, polishing machines, fans, smiths’ 
hearths, pulley blocks, pipe wrenches, spanners, smiths’ tongs, 
stocks and dies, scraping tools, case-hardening furnaces, gas-fired 
hardening and annealing farnaces, sack trucks, pyrometers, &c. 
We have also received a pamphlet having reference to drop 
stamps, &c, 

LONGMANS, GREEN AND Co., 39, Paternoster-row, London, E.C. 
—An extensive and well-bound classified catalogue of works 
published by this company has reached us. The object of this 
catalogue is to enable book-buyers readily to obtain such general 
information regarding the various works published by this firm as 
is usually afforded by tables of contents and explanatory prefaces. 
The catalogue is divided into sections, and the cooks are classified 
under subject headings so arranged that the reader may easily 
find those that are interesting to him at the moment. For the 

urpose of quick reference to any particular work a very full 
index is provided. 

THE UNDERFEED STOKER CoMPANY, Limited, Coventry House, 
South-place, London, E.C.—An extensive and well-illustrated 
catalogue to hand from this company has reference to the Usco air 
heater and mechanical draught. The Usco air heater is an 
apparatus for the utilisation of the heat contained in the escaping 
gases from boilers or furnaces to air. The air heated by the appara- 
tus may be employed for improving the efficiency of coal combustion, 
also for heating buildings, drying, and various manufacturing 
operations requiring an abundant supply of heated air. Some 
important claims are made for this heater, and there is not the 
least doubt that steam users will find this publication interesting. 

THE LEEDS ForGE Company, Limited, Caxton House, West- 
It 
has reference to self-discharging wagons. We note that a self- 
discharging wagon can be designed under this system with a 
capacity equal to as much as 97 per cent. of that of a flat-bottomed 
wagon of the same overall dimensions. These wagons can be 
made to discharge coal at the rate of one ton per second. The 
door-operating mechanism is arranged so that the doors can be 
and closed from either side of the wagon, and the openi 


the doors were originally operated. This obviates the danger and 
loss of time occasioned by men having to cross a line of wagons, 
as in the case of the anual typ of gear, which can only be worked 
from one side. It is also so designed that when the doors are 
closed they automatically lock themselves, so that they cannot 


| possibly shake open under any conditions. 


VicKERS LIMITED, Sheffield.—This is a circular which illustrates 
and describes ‘‘ Vickers” ironclad crane panels. One of the 
principal features claimed for this panel is its small size. For 
instance, a 50-ampére suitable for controlling a four-motor 
crane is only 10in. high, 20in. wide, and Qin. deep. Accompany- 
ing this reduction in dimensions, there is a considerable reduction 
in weight. The panel consists essentially of a double-pole main 
switch and fuses of the well-known ‘‘ Vickers” quick make-and- 
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break type, three or four double-pole branch fuses according to 
number of motors, a plug and socket with double-pole tumbler 
switch and fuse for inspection lamp, and two pilot lamps. The 
main switch and fuses and branch fuses are enclosed in a 
substantial cast iron case divided by a slate fillet into two sections, 
the positive and negative, containing the branch fuses and their 
respective positive and negative main leads, ‘The mains are led to 
the lower jaws of the main switch, the other jaws of which are 
connected to copper bus bars in each section. This distinctive 
separation of the poles in the case is a most important feature, as 
it prevents any possibility of short-circuits through carelessness. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Wages Return. 

Tuts week the Iron Trade Wages Board have issued their 
accountant’s document showing the production at the mills and 
forges in South Staffordshire for May and June last, together with 
the average realised selling prices cf the various descriptions of 
iron rolled. The aggregate make is returned at 40,313 tons, as 
against 39,762 tons in the previous two months, while the net 
aggregate price comes out at £6 9s. 44d. per ton, compared with 
£6 9s. 8d., which was the March and April figure. It isa very 
long time since the accountant’s bi-monthly investigation of the 
books of the 15 or 17 selected firms connected with the Staffordshire 
and Midland Wages Board showed so little change. No alteration 
is made in ironworkers’ wages, which will continue at 8s. 9d. for 
puddlers, and millmen’s remuneration proportionately, 


Big Steel Demand. 

It is evident on all hands that the steel trade is very busy 
just now. There is a good deal of work on hand, and Stafford- 
shire and the Midlands are getting a very substantial share of it. 
The market is cautious as to the precise meaning of the recent Con- 
tinental Conference called <ondioee by the American Steel Trust, 
but those interested in the steel trade here do not anticipate any 
immediate results. It is significant, however, that Staffordshire 
and the Birmingham district were represented by some four or 
five delegates, and that the British representation altogether was 
particularly strong, numbering 34 out of a total of 113. Staf- 
fordshire ironmasters also notice with great interest that the gal- 
vanised sheet industry was directly represented, though not by firms 
hereabouts, the coast firms having the preference. The upward 
movement of continental semi-manufactured steel prices is reliev- 
ing the pressure of competition in the raw steel trade, and local 
steelmasters are very glad of the circumstance. There has been 
an appreciable advance in Belgian and German billets during the 
last month, and the quantity of Belgian steel under order for this 
district is reported to be smaller now than it has been for a long 
time past. Native bars and billets are now quoted £4 15s. to 
£4 17s. 6d., while Belgian billets are about £4 14s., delivered on 
the present advanced price basis. Staffordshire manufactured 
Bessemer and basic-Bessemer) steel prices are :—Angles, £6 10s.; 
channels, £6 15s. ; joists, £6 10s,; tees, £617s. 6d.; large bars, £7 ; 
and girder plates, £7 2s. 6d. 


Pig Iron Firmer. 

The condition of the pig iron market is more in favour of 
sellers, and this (Thursday) afternoon in Birmingham some people 
were trying for 6d. per ton advance. While admitting, however, 
that makers’ position is rather better, buyers were very chary of 
paying the increase, and it was difficult to do business an the new 
terms. Quotations generally were the same as a week ago, the 
basis being firm.. Prices were :—Staffordshire common forge iron, 
19s.; part-mine, 50s, to 50s. 6d.; best all-mine forge, 85s.; and 
foundry, 90s. Midland makes were 47s. to 48s. for North- 
amptons, 50s. to 51s. for Derbyshires, 51s. to 52s. for North 
Staffordshire ordinary, and 58s, to 59s. best sorts. The political 
unsettlement abroad is putting a check on speculative buying. 


Merchant Iron and Prices. 

It has been a long time since the unmarked bar firms 
amongst the manufactured ironmasters were so busy as now, and 
although there has been no general improvement in values in cases 
where quick delivery has been wanted, a slightly higher price of 
1s. 3d. to 2s. 6d. per ton has been paid. A continuance of the 
tropical heat is causing a great deal of trouble at many of the 
works, and it is impossible to maintain the normal output. Quota- 
tions for bars are firm at from £6 5s. to £6 7s. 6d. per ton 
delivered, second grade best bars £7, and North Staffordshire 
common bars at the ports £6 15s. for shipment. Gas strip is still 
£6 10s. to £6 12s. 6d., and it is unlikely that the standard will be 
altered pending the issue of negotiations which are now in progress 
for regulating the wrought iron tube trade. Hoops are £6 15s. to 
£7 2s. 6d. and £7 5s. per ton, according to gauge and quality. Mean- 
while strip iron makers have to beextremely cautious lest they should 
let in the dreaded Belgian competition. Galvanised sheets are 
very steady, but without any change in quotations, which are 
£10 12s 6d. to £10 15s,, f.o.b. Liverpool, for 24 w.g. material. 
Black sheets are slow at £7 10s. for 24 w.g. nominal, and £8 for 27 
and 28 w.g. Singles are £7 5s. to £7 7s. 6d. per ton. 


Birmingham Brass Metal Prices. 

: ‘The scheme for organising an association or associations 
in the Birmingham rolled brass metal and brass and copper wire 
trades, to which reference was made last week, has now proceeded 
so far that a basis price for rolled metal has been arranged by the 
manufacturers. The basis has been fixed at 64d. per pound, subject 
to alteration with the fluctuations in the raw material market, and 
a list of “extras” has also, it is understood, been tentatively 
agreed upon. Care is, however, taken to announce that, although 
the figure mentioned has been decided upon, it is not to be con- 
sidered a hard-and-fast one, since the members at present have 
abstained from entering into a binding agreement. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
August Opens Quietly. 

. THE near approach of the holidays is no doubt causing a 
quiet feeling in pig iron, but the attendance on the Iron Exchange 
on Tuesday was well up to the average. Whilst buyers appear to 
operate for immediate business only, it is very apparent that 
holders are far from anxious to push i ating As compared with 
last week there is little change to note in either English or Scotch 
brands, although the tendency is generally in sellers’ favour. 
Finished iron quietly steady. Steel: Whilst quotations showed 
little change, prices Were very well maintained and had a higher 
tendency. Copper and sheet lead unchanged. Tin: English 
ingots showed a further reduction. 


Quotations. 

_ . Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire 
nominal, 538, 6d. to 54s.; Derbyshire, 53s -d. to 54s.; North: 
amptonshire, 54s, 6d. to 54s. 9d.; Middlesbrough, open brands, 
55s. 10d. to 56s, 4d. Scotch: Gartsherrie, +; Glen- 
garnock, 58s, 6d. to 59s.; Eglinton, 58s. to 58s. 6d., delivered Man- 
chester. West Coast hematite, 64s.,; East Coast ditto, 62s., 





both f.o.t. Delivered Heysham: Gartsherrie, 58s. 6d.; Glen- 
garnock, 56s. 6d. to 57s.; Eglinton, 56s. to 56s. 6d. Delivered 
Preston: Gartsherrie, 59s. 6d.; Glengarnock, 57s. 6d. to 58s.; 
iglinton, 57s. to 57s. 6d. Finished iron: Bars, £6 15s.; hoops, 
£7 7s. 6d.; sheets, £8 2s. 6d. Steel: Bars, £6 17s. 6d. to 
£7 2s 6d.; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, 
£7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 15s.; plates for 
tank, girder, and bridge work, £7 to £7 5s.; English billets, £5 
to £5 5s.; foreign ditto, £4 12s, 6d. to £4 15s.; cold drawn steel, 
£9 5s. to £9 10s, Copper: Sheets, £71; tough ingots, £59 10s. 
to £60 ; best selected, £59 15s. to £60 5s. per ton; copper tubes, 
84d.; brass tubes, 6%d.; condenser, 7#d.; brazed brass tubes, 84d.; 


rolled brass, byes brass wire, 67d.; brass turning rods, 6%d.; 
yellow metal, 6d. to 64d. per lb. Sheet lead, £16 10s. to £16 15s. 
per ton. English tin ingots, £189 per ton. , 


Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
very small indeed. As is only natural, the heat wave has caused 
a ‘‘slump” in house coal, and in this department business was 
practically at a standstill. Slack was in small supply ; prices were 
fairly maintained. There was fair movement in shipping on con- 
tract account, but otherwise business ruled on the quiet side. 
There was little or no change in quotations. 


Mechanical versus Electrical Driving in Textile Mills. 

A meeting of representatives of the Textile Institute and 
of the Institute of Electrical Engineers was held in Manchester 
last Friday, when it was decided to form a joint committee to be 
known as the Textile Mill Driving Joint Committee, fourteen 
members selected from each society, to make investigations into 
the relative merits of electricity, steam, gas, &c., as power pro- 
ducers. In addition to receiving evidence, experiments will be 
carried out with the object of producing a report of real value to 
everybody concerned in the subject of mill driving. All the 
members are men of practical experience, and the chairman, Mr. 
Thomas Roberts, Darwen, is a cotton spinner. The members of 
the committee are :—Textile Institute representatives: Messrs. 
J. R. Denison, Bradford ; B. Palin Dobson, Bolton; E. P. Fry, 
Shipley ; Oscar Hall, Bury ; Frederick Leeves, Oldham ; Frederick 
Lye, Rochdale; F. Nasmith, Manchester; W. J. Orr, Castleton ; 
Thomas Roberts, Darwen ; Fletcher Robinson, Manchester ; 
George B. Storie, Rochdale; F. W. Whittaker, Bradford ; and 
T. R. Wollaston, Manchester. Electrical Engineers’ representa- 
tives: Messrs. J. F. C. Snell, London ; R. K. Morcom, Birming- 
ham ; C. D. Taite, Manchester ; S. J. Watson, Bury ; H. Wilson, 
Liverpool] ; Professor Schwartz, Manchester; S. L. Pearce, Man- 
chester ; J. S. Peck, Manchester; H. Dickenson, Leeds; A. B. 
Mountain, Huddersfield ; W. B. Woodhouse, Dewsbury; W. M. 
Rogerson, Halifax ; Dr. Pohl, Bradford ; and J. Schotield, Shipley. 


A New Fort at Barrow. 

The fort on Walney Island, Barrow, to protect the ship- 
building works from attacks from the Irish Sea, which was 
sanctioned in the Army Estimates for 1909, has been completed, 
and shots were fired into the sea from the two 6in. guns last week. 
The fort has been erected on the north-west side of the island, and 
includes living quarters for a number of soldiers. The contractor 
was Mr. W. Hill, London. 


Northwich Subsidence Compensation. 

The Northwich Compensation Board have decided to levy 
a rate of twopence per 1000 gallons of brine pumped in the board’s 
area uf operations for the current year. This is a halfpenny per 
1000 gallons more than the rate of last year. but is one penny 
below the maximum permitted by the Act of Parliament. It is 
estimated that the rate will bring in £4400, which will be applied 
in payment of compensation for property which has subsided by 
reason of the brine pumping operations, 


BARROW-IN-FURNESS, Thursday, 


Hematites. 

The position of the hematite pig iron trade is unchanged. 
All through the district, both in North Lancashire and Cumber- 
land, the works are well employed, and a good output of metal is 
being maintained, but at the same time there is an over-produc- 
tion, and iron is being run into store. The demand is nearly 
wholly confined to the home market. Local steel makers have 
steady requirements, and iron is being delivered to the Midlands 
and East Coast on account of steel makers. On colonial account 
there is very little demand for this district’s iron, except for the 
special kinds. All trading at present is under a cloud, and busi- 
ness is only being carried on on a hand-to-mouth principle, and 
prospects of an improvement are not bright. There are many 
furnaces in the district standing idle. Prices are unchanged, with 
mixed numbers of Bessemer iron at 63s. per ton net f.o.b., and 
special qualities are at 663. to 69s. per ton. Warrants are idle, 
with sellers asking 61s. 6d., buyers offering a few coppers less. 
Warrant stores represent in the aggregate 55,248 tons, most of 
which is stored in Cumberland. 


Iron Ore. 

There is a steady demand for iron ore. Local require- 
ments are fairly good, and business is being done with outside 
smelters, and the shipments of best qualities of ore continue to be 
large. Prices show no variation, with good average qualities at 
10s. to 12s., and the best ores are at 19s. 6d. per ton net at mines. 
The importations of Spanish ores are not large at present. Last 
week a steamer discharged 3100 tons at the Barrow docks. Spanish 
ore of the best quality runs as high as 20s. per ton delivered to 
West Coast furnaces, 


Steel. 

The activity in the steel trade of this district is centred in 
rails, At the Barrow Steel Works a good output is being main- 
tained. Some of the rails are for overseas account, and are being 
shipped by way of the Mersey, but last week a consignment of 
4100 tons left Barrow for Japan. Toe Moss Bay Works of the 
Steel Combination are busily employed on both heavy and light 
section rails on colonial account. The new business on offer is fair. 
Heavy sections are quoted at £5 12s. 6d. to £5 15s. per ton, and 
light rails find a fair market at £6 5s. per ton. Nothing is being 
done in steel shipbuilding material at Barrow, the only producing 
place on the West coast. ‘Tin bars and billets represent a steady 
if quiet trade. Hoops are quiet. Chilled wheels and other chilled 
specialities are in steady demand. 


Shipbuilding and Engineering. 
No new orders are to hand in these trades. Every depart- 
ment is very busy. The Chinese cruiser Ying Swei is being fitted 
with her engines and boilers, and the Princess Royal is being 


= on. The scout-cruiser Dartmouth has arrived back in 
rrow and is receiving the finishing touches prior to going into 
commission. Boilermakers and ironfounders are busy. 


Shipments. 

The shipments of pig iron last week represented 9119 tons 
and steel] 6356 tons, a combined total of 15,475 tons, and a decline 
of 7635 tons. The shipments this year stand now at 290,772 tons, 
a decline of 115,592 tons. 


Fuel. 

The demand for coal is easy. Good steam sorts of Lanca- 
shire or Yorkshire coal are quoted at lls. 6d. to 15s, 6d., and 
Cumberland sorts a shade less. Coke from East Coast ovens is 
quoted at 20s. -per ton delivered and is in steady request. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE holiday season continues to have a restricting influ- 
ence on business in the local iron and steel trades, and the coal 
trade, too, has experienced a very disappointing shipping season 
due to the lack of tonnage and the diversion of business to other ex- 
porting centres during the recent dockers’ strike at the Humber 
ports. As regards prospects a very hopeful feeling is noticeable 
in most quarters, and there is undoubtedly a very large consump- 
tion of pig iron in this district. The activity of the steel trades is 
no doubt due to the large Government expenditure on armaments, 
and the bulk of the orders now in execution were placed some time 
ago, but there is every prospect of continued activity for many 
months to come, as there is a good weight of armament material 
yet to be placed under the current Navy programmes. Shipping 
business in steel products is at a high level, owing to the improved 
economic condition of most foreign and colonial markets, and there 
is every likelihood of an improved demand arising from the United 
States. While the state of employment in both the heavy and 
lighter industries is thus very satisfactory, the market for all 
kinds of raw material by no means reflects this condition ; but this 
is attributed to the general depression existing in other districts, 
which depend more on general trade and not so much on speciali- 
ties as does Sheffield. 


The Coal Trade. 

The feature of the coal trade isthe disappointing condition 
of the shipping business, due to causes which have been dealt with 
in previous reports. It is said that shippers are not taking any- 
thing like full deliveries on contracts, but a considerable improve- 
ment is looked for after Bank holiday. Collieries are keeping 
stocks down by restricting working days, and the industrial 
consumption remains very steady, prices not well maintained, 
though spot lots can be obtained at very much less that the 8s. 6d. 
to 8s. 9d. per ton quoted for ordinary business. Best Derbyshire 
steams are firm at 8s. to 8s, 3d. 


Gas Coal, Slacks, and Coke. 

As some of the large gasworks are now calling for extra 
supplies to put into stock, gas coal is going out of hand freely ; 
and shipments, too, are steadily maintained. The scarcity of 
slacks, to which we have alluded previously, continues, many col- 
lieries being in arrears with deliveries, Collieries are intimating 
that higher prices will have to be paid for renewals of contracts, 
and we understand that some contracts have already been renewed 
at small advances. Current pit prices are as follows :—Best washed 
smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 
4s, to 4s. 6d. The coke trade remains rather dull, with no more 
than 12s. obtained for beehive sorts. 


House Coal. 

Current business is on an exceptionally small scale in 
house coal, as, perhaps, can only be expected in view of the 
weather conditions. The London trade has been at a very low ebb, 
the usual stocking orders customary at this period of the year not 
yet having come along. Prices are mostly very steady. The pits 
are working short time. Some special lots are in the market, but 
generally speaking values are quite up to contract rates. 


Pig Iron. 

Local sellers of hematite report that the little spurt of 
buying in East Coast mixed numbers has spent itself, and that 
very few transactions can now be recorded. Makers report them- 
selves as being fairly well covered, and are rather stiffer in their 
quoted prices. Derbyshire foundry ironis a littlefirmer. Lincoln- 
shire iron is neglected, buyers refusing to give the official prices ; 
but on the other hand, makers have a good many contracts still 
running, and refuse to grant concessions. Quotations: Lincoln- 
shire, No. 3 foundry, 50s. 6d.; ditto forge, mottled and white, 
49s, 6d.; ditto basic, 523.; Derbyshire foundry, 50s. to 50s. 6d.; 
ditto forge, 48s. 6d. to 49s., all per ton net delivered Sheffield or 
Rotherham. East Coast hemaute, mixed numbers, 67s. 6d. net, 
and West Coast 76s. to 77s , less 2} per cent. discount. _It is satis- 
factory to report that practically a full week’s work has been lately 
put in by the makers of bar iron, who are receiving a steady inflow 
of specifications. Prices remain unchanged at £6 15s. The billet 
trade is also very brisk, and one large maker of basic qualities is 
said to be off the market. 


The Steel Trade. 

There is no change of importance to note in the condition 
of the heavy trades, full employment being the rule inall branches 
connected with the manufacture of armament material. Produc- 
tion has been considerably interfered with by the excessively hot 
weather. The activity in the manufacture of steel products is 
indicated by the congestion of business at the rolling mills, and the 
large output of billets, which are selling readily, although at no 
better prices. Railway companies are buying on a moderate scale, 
but there is a fair volume of work on hand. No improvement is 
taking place in the stove grate trade. Finished ironmakers are 
receiving steadily specifications for bars from agricultural 
machinery makers in Lincolnshire. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

TRADERS take a sanguine view of the pig iron trade of 
Cleveland, for almost invariably business improves in August, and 
there appears to be nothing to prevent it this year, except political 
matters at home and abroad. ‘he reports from the United States 
are more encouraging than they have been for a long time, and 
indicate that a revival is in progress. This tends to counteract 
the influence that the unfavourable statistics might be expected 
to exercise. Makers are in no hurry to sell for forward delivery ; 
they have received a good many inquiries for No. 3 Cleveland pig 
iron to be delivered over the first half of next year, but these have 
not resulted in orders because the consumers considered the prices 
quoted too high—50s. per ton f.o.b, The quotation for No. 3 
Cleveland G M.B. pig iron for prompt delivery has been at 47s. 
per ton, with 47s. 3d. for delivery over the whole of August, 
47s. 6d. for September, and 48s, for the last quarter of the year. 
No, 1 for prompt delivery has been steady at 50s. 6d., No. 4 
foundry at 46s. 6d., No. 4 forge at 46s, 3d., and mottled and white 
at 45s. 9d., with the same premiums for forward delivery as are 
reported in connection with No. 3. No. 1 is somewhat scarce, but 
the lower qualities are in rather better supply than demand. 
Some Cleveland pig iron is now being bought for Russia, the 
rebate in the duty having at last been decided upon, but con- 
sumers will be allowed to import a third of what they consume. 


Hematite Pig Iron. 

There has been a slight increase in business in the East 
Coast hematite pig iron trade during the last week or two, but the 
buying has been done at lower prices than have recently pre- 
vailed, notwithstanding that the prospects are good in the steel 
trade. It is calculated that at least 50,000 tons of mixed numbers 
have been sold within the last fortnight, not only by second hands, 
but also by makers at 61s. 3d. per ton for delivery over the current 
quarter, and that has become the regular quotation. A well- 
known firm of steel manufacturers in a very extensive way of 
business has been offering this week to buy heavily, but as it 
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offered only 57s. 6d. for mixed numbers, no business resulted, for 
omen were getting 61s. 3d. Rubio ore is still nominal at 

tween 19s. and 19s. 6d., c.i.f. Middlesbrough, but consumers are 
not prepared to pay anything above 19s., while merchants say they 
cannot afford to accept less than 19s. 6d., as they can secure no 
concessions from the Spanish mineowners, and the rates of freight 
are increasing. They hold that the prices are more likely to go 
up than to decline. lronmasters have not been able this week to 
buy furnace coke under 14s. 6d. per ton, delivered Middlesbrough, 
as there is less on offer ; stocks have been in a great measure 
cleared away, and demand has increased both for home consump- 
tion and for export. 


Stock of Pig Iron. 

The return relative to Connal’s stock of Cleveland pig iron 
at the close of July is of more than ordinary interest, because after 
hovering for weeks in the neighbourhood of 600,000 tons, it actually 
reached that figure on the last day of the month, and the stock is 
now larger than it has been at any time since 1905. The return 
was disappointing, because traders looked for a decrease of stock, 
and that would have been the first decrease in stock in any month 
since June, 1908, but to the general surprise there was an increase 
of 5956 tons, whereas in June the increase was only 553 tons, in 
May 2667 tons, and in April 6765 tons. Altogether this year 
71,508 tons have been added to Connal’s stores, the total at July 
31st being 600,509 tons, of which 543,835 tons were of No. 3 
quality. 


Manufactured Iron and Steel. 

Cheering accounts are given by the producers of finished 
iron and steel as to their business, and the works would have been 
run to their fullest capacity this week if the heat had not been so 
great as to necessitate the laying off of some branches. Neverthe- 
less, good shipments are being made to Japan, India, South 
America, Australia, Canada, Xc., and it is likely that these will be 
maintained over the remainder of the year, as the prospects un- 
doubtedly are encouraging. The bar manufacturers had a meeting 
on Monday at Saltburn, and decided to keep up their quotations, 
which have been maintained at the same figures for about two 
years. Common iron bars are at £7, best bars at £7 7s. 6d., and 
double best at £7 15s., all less 24 per cent. f.o.t. Considering the 
cheapness of steel bars—£6 5s., less 24 per cent.—it is surprising 
to find iron bars kept so steadily at 15s. per ton more. Steel ship 
meer are at £6 15s., less 24 per cent., but iron ship plates can be 

ught at £6 10s., less 2} per cent. 


Realised Prices of Manufactured Iron. 

The Board of Arbitration and Conciliation for the manu- 
factured iron and steel trade of the North of England have been 
informed by their accountants who have gone through the pro- 
ducers’ books, that the average net price realised for the manu- 
factured iron delivered by them in May-June was £6 5s. 6.18d. 
per ton, and according to the sliding scale arrangement, wages 
for August and September at the finished ironworks in the North- 
East of England will remain the same as in June-July, and in fact 
as they have been since the latter part of last year. The price was 
1s. 0.86d. per ton below that for the previous two months, and was 
the poorest figure that has been reported since November-Decem- 
ber, 1905, while it was about 21s. 3d. per ton below the highest 
average that has since been reported, that being in 1907 ; but in 
the last two and a-half years there has been very little movement 
in quotations, and realised prices have only varied 3s. 3d. per ton. 
Compared with the March-April returns, the realised price of iron 
rails declined 7s. 6d. per ton, that of iron bars 1s, 2}d., and that 
of iron angles 3s. 7d. per ton ; but iron plates showed an improve- 
ment of about 3s. per ton. That there has been more activity at 
the mills is indicated by the fact that the deliveries were 5 per 
cent. larger than those of the previous two months. In May-June 
the average net price realised for iron rails was £5 8s. 1.96d.: for 
iron plates, £6 6s. 4.89d.; for iron bars, £6 4s. 7.95d.; and for iron 
angles, £6 19s. 7.8ld. About 78 per cent. of the finished iron 
now made is in the form of bars. 


Shipbuilding. 

There is no slackening in operations at the shipyards 
because of lack of orders, but the extraordinarily hot weather is 
somewhat against the regular working of the men. Orders for new 
steamers are being sent in. The Great Western Railway Company 
has ordered from Swan, Hunter and Wigham Richardson, of 
Wallsend, a cross-Channel steamer, to be fitted with geared turbine 
machinery. The same firm a few days ago launched the Laconia, 
a sister vessel to the Franconia, which it built last year for the 
Cunard Company. Swan, Hunter and Wigham Richardson are 
also to build three of the new destroyers for the British Admiralty, 
and three more are to be constructed by R. and W. Hawthorn, 
Leslie and Co. at Hebburn. The latter will also furnish the 
engines for the three vessels which they build, but the Wallsend 
Slipway and Engineering Company will build those for the vessels 
that are constructed by Swan, Hunter and Co. Ship repairing has 
become quieter, and there do not appear now to be any large jobs 
on hand. The Furness-Withy Company has ordered from Sir 
Raylton Dixon and Co., Middlesbrough, a steamer of over 3000 
tons carrying capacity. She will be equipped with engines of the 
Diesel type, and will be the first large-sized vessel with such 
engines. Richardsons, Westgarth and Co., Limited, will supply the 
engines. Lord Furnesshasstated thatin giving that order, asin placing 
the order for the first pair of turbines that crossed the Atlantic he 
was animated by the double idea of encouraging home engine 
builders and of making tests on a practical scale. The whole 
thing on its commercial side was in the nature of an experiment. 
A collier has for some time been running between the Tyne and 
France which is fitted with the Diesel engine, and appears to be 
working economically. 


Coal and Coke. 

The labour difficulties in South Wales have led to greater 
activity in the coa] trade of this district, and this week there has 
been an excellent demand, with a good supply of steamers. Thus 
deliveries have been heavy, collieries fully employed, and rates of 
freight have improved. More especially has the change for the 
better been noticeable in the bunker coal business, and the price 
of ordinary qualities has now got up to 9s. 6d. and even 93. 9d., 
while best Durham unscreened are 10s. 3d. to 10s. 6d. The pros- 
pects of active trade from now to the end of the year are very 
good, and the inquiry from the Baltic ports is better than it has 
been at any time this last two years. Best steam coal has risen to 
11s. 6d. per ton f.o.b., and even 12s., while best Durham gas has 
been advanced to 10s. 9d. and seconds to 9s. 9d. f.0.b. Coking 
coal is also in improving request at 9s. 6d., and coking smalls at 
9s. 3d. Foundry coke is at 16s. to 17s. per ton f.0.b., and furnace 
coke at 14s, 6d., delivered at Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 

A LITTLE more interest has been shown in pig iron 
warrants this week, and the outlook in the iron trade generally is 
regarded as, on the whole, somewhat more encouraging. Business 
has been done in Cleveland warrants since last report from 463. 9d 
to 46s. 11d. cash, 47s. to 47s, 2d. one month, and 47s. 6d. to 
47s. 8d. three months. A quantity of iron has also been bought 
for late September delivery at 47s. 24d. and 47s. 34d. per ton. 
Subject to Scotch holiday influences in July, the market has now 
to encounter a similar experience on English account, so that the 
expectation is that business is likely to be on a moderate scale, 





At the same time, holders of pig iron are generally inclined to 
consider that prices have gone down quite far enough, so that, 
barring special causes, the opinion is that the market is likely to 
be fairly well supported. 


The Scotch Pig Iron Trade. 

A report to the effect that arrangements are at length 
concluded for the re-establishment of the German Pig Iron Syndi- 
eate for a period of years has induced a rather more hopeful 
feeling in the iron trade in the last few days. Some additional 
encouragement has also been contributed by a report that a 
further quantity of Scotch pig iron has been sold for shipment to 
Russia. This business is apparently being handled with caution. 
The sales noted amount to about tons, and merchants are re- 

rted to be desirous of having assurances that the import tariff at 

ussian ports will actually be remitted before undertaking to supply 
the rest of the iron that is required on Kussian account. That there 
is a shortage in that country has been well authenticated, and it is 
understood that pressure is being brought to induce the authorities 
to facilitate imports by a temporary remission of import charges. 
Home inquiry for pig iron has improved to some extent, but the 
volume of business has not yet been such as materially to affect 
prices. Govan and Monkland are quoted free at ship at Glasgow, 
Nos, 1, 56s.; Nos. 3, 55s.; Carnbroe, No. 1, 59s. 6d.; No. 3, 
55s. 6d.; Clyde, No. 1, 60s. 6d.; No. 3, 55s, 6d.; Gartsherrie and 
Calder, Nos. 1, 6ls.; Nos, 3, 56s.; Summerlee, No. 1, 62s. 6d.; 
No. 8, 57s. 6d.; Langloan, No. 1, 63s.; No. 3, 58s.; Coltness, 
No. 1, 82s. 6d.; No. 3, 58s.; Eglinton, at Ardrossan or Troon, 
No. 1, 55s. 6d.; No. 3, 54s. 6d.; Glengarnock, at Ardrossan, No. 1, 
63s. ; No. 3, 58s. ; ~*~ at Ayr, No. 1, 56s. 6d.; No. 3, 
54s. 6d.; Shotts, at Leith, No. 1, 62s. 6d.; No. 3, 57s. 6d.; 
Carron, at Grangemouth, No. 1, 63s.; No. 3, 58s. per ton. 
There are 79 furnaces in blast in Scotland, compared with 
84 at this time last year. Shipments of Scotch pig iron are small, 
amounting in the past week to 4899 tons. Scotch standard 
foundry iron is a shade harder in price, and consumers are taking 
good quantities of Cleveland, the week’s imports of which have been 
8610 tons, compared with 7469 in the corresponding week of last 
year. From the beginning of this month the wages of blast 
furnacemen will be reduced under the sliding scale to the extent 
of 24 per cent. 


Hematite Ore and Pig Iron. 

The market for hematite ore has been quiet for a consider- 
able time. Prices of the best Rubio ore had gone up tosuch a figure 
that it was difficult to make economical purchases, considering the 
low price of pigiron and high cost of production. Imports fell away 
considerably in the last six months, and merchants and consumers 
avoided entering into contracts. There has since been a gradual 
decline in the price of ore from about 22s, to 19s. per ton, and itis 
not unlikely that the new sources of supply being opened up may 
help to keep the ore at a moderate figure for the future. There 
are considerable stocks of hematite pig iron in makers’ yards, and 
while the inquiry has onenvees to some extent, demand is not such 
as to have an appreciable effect on prices. Both English and 
Scotch hematites are quoted without material change. 


Finished Iron and Steel. 

The makers of malleable iron have had fair employment 
since the holidays in most instances, but the orders coming to 
hand do not guarantee steady work beyond a limited period. A 
report by the accountant to the Conciliation Board shows that the 
average net price obtained at the works during May and June 
was £6 1s. 4 47d. per ton, and this figure is below the preceding 
return to such an extent as to require that wo kmen’s wages shall 
be reduced during the next two months under the sliding scale 
2} per cent. The principal steel works have good orders in 
course of execution for shipbuilding material, and additional con- 
tracts of this nature have been coming to hand. For sheets the 
market is active, thin sheets being in specially good request, and 
inquiries for various kinds of steel goods for export are such as to 
indicate that a fair volume of business may be done, Prices of 
iron and steel bars, plates, sheets, &c., are quoted without material 
alteration, but in some cases business is reported to have occurred 
somewhat below the official rates. The Scotch tube makers, since 
it was announced that the firms are to combine, have reduced dis- 
counts of tubes so as to obtain an increase of 5 per cent. on 
recent competitive prices, which are admitted to have been too 
low for profitable working, at least in the experience of some of 
the producers. 


The Engineering Trade. 

There is fair employment in the general engineering 
branches, and marine engineers and boilermakers are very busy. 
Work in the locomotive department, which has been at high pres- 
sure for some time on orders which were strictly timed for early 
delivery, did not promise more than ordinarily well during last 
month, but prospects are og po by the placing of some new 
orders. The North British motive Company has secured an 
order for twenty additional engines for Western Australia, bringing 
up the number contracted for to fifty-two. Some orders have also 
been given out by the North-Eastern Railway for work which the 
company’s own shops is not able to overtake. 


The Coal Trade. 

An improved feeling has characterised the coal trade in 
the past week, shipping business having materially increased, 
while the home trade is also better in certain departments. The 
settlement of the wages question in the shipping trade and among 
the dock labourers enables loading to proceed without interruption, 
and coalmasters have been giving a very ready service. The 
harder and finer quulities of coal for manufacturing purposes are 
this week 6d. per ton higher, and the better qualities of e!l coal 
are quoted 3d. better than the recent depressed figures. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 
THE shipping strike at Cardiff seriously affected business. 
A large number of vessels crowded the docks, but little business 
Rumours of the diversion of trade to the North of 


was done. 
England were, however, numerous ; but a waiting policy appeared 
ea, i set in. Quotations remained firm, and old members 


admitted that future prospects were fair, and that once the strike 
ended the flow of business would be resumed. It was a significant 
proof of this, and that the dammed-up traffic in coal had been 
great, that on the Ist of August 22 cargoes of coal were dispatched 
and one of patent fuel, the former totalling about 80,000 tons and 
the latter 1500 tons. On the previous day the clearance was only 
9800 tons. 


The Strike Situation: Latest Quotations. 

Ata meeting of representative leaders, held at Tonypandy 
on Tuesday, the opposition to a general strike was upheld, and it 
was conceded that it would be advisable to reopen negotiations 
with the owners. No definite step has yet been taken, but, as an 
authority observes, compromise is in the air, and the long strike of 
ten months would seem to be approaching an end. Another 
hitch in the movement towards peace in the Cardiff district 
occurred on Tuesday, when it was agreed to close the ship repair- 
ing yards at Barry, Penarth and Cardiff, the platers’ helpers and 
rivet warmers having failed to comply with the terms of settlement. 
This is not expected to be lasting, and the offices of the Lord 
Mayor of Cardiff are being strenuously exercised to bring about an 
agreement. Latest:—Good progress continues to be made in load- 





ing vessels, and the great pressure is being daily lessened. The difti- 
culty in arranging stems until the congestion has been -dispersed 
is great. Large coals active; Admiralties firmly held; small 
not very strong. Best large steam, 18s. 6d. to 19s.; 
seconds, 17s. to 17s. 9d.; ordinaries, 16s. to 16s. 4d.; best 
drys, 16s, 6d. to 17s.; ordinary drys, 15s, to 15s. 6d.; best 
washed nuts, 14s. 6d.’ to 15s.; seconds, 18s. 6d. to 14s. ; best 
washed peas, 12s, 6d. to 13s, 6d.; seconds, lls. to 12s.; 
cargo smalls, 7s. 9d. to 8s, 3d.; inferior, 7s. to 7s. 6d.; best 
Monmouthshire black vein, 15s. 9d. to 16s.; ordinary Western 
Valleys, 15s, 3d. to 15s. 6d.; best Eastern, 14s, to 14s, 3d.; 
seconds, 13s. 6d. to 13s. 9d. Bituminous: Very best house, 
17s, to 18s.; best ordinaries, 143, 6d. to 16s. 6d.; No. 3 
Rhondda, 17s. to 17s, 6d.; brush, 13s. 6d. to 13s, 9d.; smalls, 
10s, 6d. to 10s. 9d.; No, 2 Rhondda, 11s. 9d. to 12s. 3d.; through, 
10s. 3d. to 10s. 6d.; smalls, 7s. 6d. to8s. Patent fuel, 17s. to 17s. 9d. 
Coke: Special foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; 
furnace, 16s. to 17s. Pitwood, 19s. to 19s. 6d. 


Newport, Mon., Coals. 

Work was resumed at docks Tuesday afternoon. ‘The 
strike was ended to the general satisfaction, but little business was 
practicable. The ill effect of the strike was clearly shown at 
close of week, when it was notified that no shipments had been 
made to foreign destinations, and that coastwise were limited to 
311 tons. As at Cardiff, the loss to shippers and colliers has been 
enormous, Latest quotations without change :—Very best black 
vein, 15s. 6d. to 15s. 9d.; Western Valleys, 14s. 9d. to 15s. 3d.; 
Eastern, 13s. 9d. to 14s.; other kinds, 18s. 6d. to 13s. 9d.; best 
smalls, 8s. to 8s. 6d.; seconds, 7s. 6d. to 8s.; inferiors, 7s, 3d. to 
7s. 6d. Bituminous: Best households, 15s. 6d. to 16s. 6d.; seconds, 
l4s, to 15s. Patent fuel, 16s. 6d. to 17s. 3d. Coke: Foundry, 
18s. to 20s.; furnace, 16s. to 17s, Pitwood, ex ship, 19s. to 19s, 6d. 


Swansea Coals. 

With the sister ports hampered, this port enjoyed a fair 
degree of briskness. Shipments of coal and patent fuel nearly 
approached 100,000 tons, Swansea Valley large moving off tolerably 
well, especially the Genoa option brands ; red vein easy ; machine- 
made nuts and cobbles without change ; beans unchanged ; peas a 
strong market ; steam coal not brisk. Latest :—Best anthracite, 
21s. to 23s, net ; second malting, 18s. 6d. to 20s. net; big vein, 
15s. 6d. to 17s, 6d., less 24; red vein, lls. 6d. to 12s, 9d., less 
24; machine-made cobbles, 20s. 6d. to 22s. net; Paris nuts, 22s, 
to 23s. net; French nuts, 22s. 6d. to 23s. dd. net ; German nuts, 
22s. 6d. to 23s, 6d. net; beans, 19s. to 21s. net ; machine-made 
large peas, 10s. 6d. to lls. 9d. net; fine peas, 9s. to 10s. net.; 
rubbly culm, 7s. 3d. to 7s. 9d., less 24; duff, 4s. 3d. to 4s. 9d. 
net. Steam coal: Best large, 17s. to 18s.; seconds, 13s. to 14s, 6d.; 
bunkers, 10s. to lls. 3d.; smalls, 7s. 6d. to 8s. 6d., all less 24. 
Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; through, 13s. 6d. 
to 15s.; small, 10s. 6d. to lls. 6d., all less 24. Patent fuel, 
14s, 6d. to 15s, 3d., less 24. Latest market quotations :—TIron : 
Swansea hematite, mixed numbers, 61s. 44d. cash, 61s. 74d. 
month ; Middlesbrough, 46s. 104d. cash, 47s. 14d. month ; Scotch, 
52s. 44d. cash, 52s. 74d. month ; Welsh hematite, 65s. to 663. d.d.; 
East Coast, 65s. to 66s. c.i.f.; West Coast, 65s. to 66s. c.i.f, 
Steel bars: Si » £0; B , £4 17s. 6d. Best Rubio, 
Newport, 20s. to 20s. 6d. 





Tin-plate. 

’Though inconvenienced by the heat, there was fairly good 
work rendered at the mills last week. At Llanelly complaints last 
week were very severe of the difficulty of working, but notwith- 
standing there was every effort made in pressing on the new works 
in hand. Latest: Prices of tin plates are unchanged for forward 
delivery, but for plates required for the next two or three months 
prices were higher at last market, and there was a difficulty in 
obtaining delivery. Chiefly owing to the weather, there was a 
large falling off in the output during June and July, and with the 
holidays this will be likely to continue this month. Makers’ 
quotations are:—Ordinary Bessemer cokes, 13s. 9d.; ternes, 
25s. 6d.; C.A. roofing sheets, 30g., £9 to £9 5s.; big sheets for 
galvanising, 30g., £9 to £9 5s.; finished black plates, £11 10s.; 
galvanised sheets, 24 g., £10 15s Block tin, £186 16s. cash, 
£187 15s, three months. Other quotations: Copper, £56 5s. cash, 
£56 17s. 6d. three months. aad : English, £14 8s. 9d.; Spanish, 
£13 18s, 9d.; spelter, £25 5s.; silver, 244d. per oz. 


Iron and Steel. 

Full time was worked at Dowlais last week. The blast 
furnaces had a record output. In the Bessemer and Goat Mill 
heavy sections of rails were run through for several days, and the 
rest of the week was devoted to tin bars. In the Big Mill colliery 
rails and fish-plates were the chief matters turned out. In the 
Swansea Valley a good average yield of pig iron was accounted for 
at Landore, and steel make was normal. 


Port Talbot. 
Fortunately for the port, the strike which occurred here 
was of short duration, and only lasted from Tuesday to Friday. 
As it was, the decrease in shipping was considerable. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. W. W. Starrorpb, late works manager of the Crane Works, 
Parkhead, and previously with Messrs. Easton and Anderson, 
Erith, has started business as an engineer on his own account at 
Great Crosby, Liverpool. 

Tue Fatcon IRoNworkS, Limited, colliery engineers, of Oldham, 
have appointed Messrs. H. Mackay and Co., 4, Southampton-row, 
W.C., as their sole agents in London and district for the sale of the 
whole of their specialities. 

Mr. Greorce F. West informs us that he has resigned his posi- 
tion as managing director of James H. Tozer and Son, Limited, 
of Birkenhead and London, and has com d busi on his 
own account at Caxton House, Westminster, S.W., under the style 
of ‘‘ George F. West and Co.” 











THE BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
—The eighty-first annual meeting of this Association will take 
place at Portsmouth, commencing on August 30th and continuing 
until September 6th, 1911. There are twelve sections, but we 
only propose to give particulars of Section G (Engineering), which 
most closely concerns our readers, The presidential address 
will be delivered by Professor J. H. Biles. A joint discussion will 
take place with Section A on the subject ‘‘ Mechanical Flight,” 
which will be opened by Mr. A. E Berriman. The following 
a will be read :—(1) ‘‘ Over-type Superheated Steam Engines,” 

y Captain H. Riall Sankey; (2) ‘‘Suction Gas Plants,” by Mr. 
Tookey ; (3) ‘‘ Diesel Engines,” by Mr. C. Day; (4) ‘‘ The Vibro- 
graph,” by Mr. Digby 5 (5) ‘‘ Experiments on Wireless Tele- 
graphy,” by Prof. G. W.0. Howe; (6) ‘‘ Electrical Steering,” by Mr. 
B. p. Haigh ; (7) ‘Electrical Drives for Ships’ 4g gy 9 by Mr. 
H. A. Mavor ; (8) ‘‘Smoke Abatement,” by Dr. J. S. Owens; (9) 
‘On the Origin and Production of Corrugation on Tramway 
Rails,” by Mr. Worby Beaumont; (10) ‘‘Crude Oil Marine 
Engines,” by Mr. J. H. Rosenthal ; (11) ‘‘ Portable Wireless Tele- 
graphy Equipment,” by Captain H. Riall Sankey ; (12) ‘‘The 
Gyro Compass,” by Mr. G. K. B, Elphinstone. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

No change can be reported in the condition of the iron 
and steel industry, a regular though somewhat moderate trade 
being done ; few orders of weight are being secured. The Sieger- 
land iron ore trade is reported in a good position ; output for May 
was 167,278 t., and in June 147,721 t. were produced, sales being 
149,310t. for May, and 132,783 t. for June of this year. A quiet 
business continues to be done on the pig iron market. Malleable 
iron remains in fair demand. Bars show increasing life, owing toa 
better inquiry from abroad. Producers show a good deal of reserve 
in cases where foreign dealers try to place orders for forward 
delivery. The inland trade is also more animated, consumers as 
well as dealers buying freely. Rates last week were advanced 
M. 1 to M. 2 p.t., and M. 101 to M. 102 p.t. have been obtained in 
some cases. The dissolving of the Wire Corvention has caused 
increasing weakness in prices, and cheap offers are the order of the 
day. Wire nails, though officially quoted M, 145 to M. 142 p.t., 
are frequently sold at M. 140 p.t. 


Iron and Steel in Silesia. 

A fair amount of activity is reported in manufactured 
iron and steel, while crude iron meets with indifferent demand. 
According to the Breslauer Zeitung the United Zinc Works reduced 
its prices for zinc M. 10 p.t. 


List Quotations. 

The following are the current list rates per ton free at 
works :—Raw spathose iron ore, M. 11.60; roasted ditto, M. 16.50 
p.t.; Nassau red iron ore, M. 14.50 net at mines; spiegeleisen, 
10 to 12 p.c. grade, M. 65 to M. 66; white forge pig, Rhenish- 
Westphalian quality, M. 65 to M. 66; Siegerland quality, M. 59 
to M. 60; Siegerland iron for steel] making, M. 60 to M. 61; 
Rhenish-Westphalian brands, M. 63 to M. 64; German Bessemer, 
M. 79; basic, free Luxemburg, M. 52 to M. 53; Luxemburg forge 
pig, free Luxemburg, M. 48 to M. 50; German foundry pig, 
No. 3, M. 64; German hematite, M. 70; common bars in basic, 
M. 98 to M. 103; iron bars, M. 130 to M. 133; hoops in basic, 
M. 125 to M. 130; common steel plates, M. 120 to M. 122; steel 
slates for boiler making purposes, M. 130 to M. 132; sheets, 
M. 135 to M. 140. 


The German Coal Market. 

Sales in Upper Silesia were decidedly good last week, 
both on home and on foreign account, Russia and Austria-Hungary 
being good customers. Coke is in rising demand. From the 
Rhenish-Westphalian district pretty satisfactory accounts are 
given as regards purchases in engine and gas coal ; the output in 
coke has been reduced however, and this has caused coal to 
accumulate at the Syndicate pits. A fair business is done in 
briquettes. 


Austria-Hungary. 

There is nothing of interest to report as regards the 
market for iron and steel, quietness prevailing generally. Coal, 
too, has been influenced by the dulness of the iron trade, and 
there was very little bought last week. 


The Belgian Iron Market. 

The improvement that was felt in the iron industry has 
been specially marked in the bar trade, from which more orders 
are reported, German competition at the same time decreasing. 
Rates are stiffer than aga the average quotation being £4 11s. 
p.t., free Antwerp. The mills, therefore, do not care for the 
orders that buyers try to place at the former prices. There is no 
change to note in hoops and rods, and the inland quotations for 
bars have also remained the same as before. Rods stand at 
£4 18s, to£5 pt. Prices for pig iron are unchanged, business 
being healthy but quiet; forward orders are rather scarce. In 
engine coal a good demand is experienced ; house coal is dull. 


Fair Accounts from France. 

The Girder Syndicate has resolved upon a rise of 5f. p.t. 
from the Ist of July of this year, and consumers do not hesitate to 
pay the raised price. Firmness is generally prevailing, with 
the exception of bars, where a rapid rise in output prevents 
satisfactory prices. The majority of the mills are provided with 
work up to the end of the year, and heavy orders are pending. 
The wagon and locomotive shops are actively engaged in executing 
orders for the State railways. According to reports from 
Valenciennes, the blast furnace works of the Nord contemplate 
forming a new pig iron syndicate, with the principal office in 
Valenciennes, A firm disposition is shown in the principal branches 
of the French coal industry, house fuel only being weak and in 
very moderate request. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 26th. 


THE shops engaged in fabricating steel are busier at this time 
than at any time during the year. A large amount of general 
construction work has to be pushed through before co!d weather. 
The largest recent structural order was for the Sibley Bridge across 
the Missouri River, to be built by the Santa Fé Company. It 
calls for 9900 tons steel. It will be made at Gary, Ind. A 
theatre at Pittsburgh will take 3000 tons. The Erie has not given 
out its order for 3800 cars, on which bids were made July 8th. 
The half of the bar mill capacity will be at work next Monday. 
The mills turning out steel bars are more fully employed. Gal- 
vanised sheets are very active, as well as steel used by implement 
manufacturers. The requirements of the lake and coast shipyards 
come along in such a scattering way that their encouraging aggre- 
gate does not attract attention. Quite large purchases of basic 
Rs have been made, and the inquiries for billets are satisfactory. 

othing but the maintenance of a friendly understanding will keep 
prices where they are. The extra capacity of iron and steel mills 
will be a constant menace, but the control of ore supplies is the 
ultimate deciding factor. The passage of the Reciprocity Act has 
cleared the ange ye situation, but the present popular belief is 
that it will of more benefit to the manufacturing interests in 
various lines than the people. The Bridgeport, Ohio, tin-plate 
works will resume after an idleness of two years. For week ending 
July 15th, 23,714 ovens were active in the Connellsville region, 
producing 270,000 tons, filling 8260 cars. The exports of copper 
to July 22nd were 21,983 tons. Domestic deliveries are large, and 
a shrinkage of surplus stock is shown, though the figures are not 
given. Merchantable grades of lead are quoted at 4.45, with a 
big production maintained. 








UNIVERSITY COLLEGE —In the Faculty of Engineering at Uni- 
versity College, an entrance scholarship of the value of 120 guineas, 
instituted by a Fellow of the College, will be competed for in 
September next. Candidates must have passed the University of 
London Matriculation, or an examination accepted in lieu thereof. 
The postgraduate courses for next session will include a course by 
Mr. F. Bacon on “The Photomicrographic Study of Metals,” a 
course by Mr, A. R_ Low on ‘‘The Design and Calculation of Aero- 
planes,” a course by Mr. W. J. Goudie on ‘‘Steam Turbines,” and 
a course by Mr. H. P. Philpot on ‘‘Some Modern Methods in the 
Design of Structures.” 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. Rote 
When the abridgment is not illustrated the Specification is without 





drawings. 
Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
265, th 4 res ildi: Cha -lane, London, W.C., at 8d. each. 
the second date at the 


The first date given is the date oF application : 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. a 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the 5 eae notice at 
the Patent-office of opposition to the grant of the Pi . 





INTERNAL COMBUSTION ENGINES. 


2394. January 30th, 1911._-[MPpROVEMENTS IN FUEL PUMPS FOR 
INTERNAL COMBUSTION ENGINES, J. V. Svensons, Motorfabrik 
of Augustendal, Stockholm, Sweden. 

In engines wherein a fuel pump is employed, and wherein water 
is introduced into the cylinder for cooling purposes, either a 
separate pump has hitherto been employed for injecting the cool- 
ing water, or the water has been allowed simply to fall into the 
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cylinder. In the present instance the fuel pump is used for in- 
jecting both the fuel and the cooling water. To this end the fuel 
pump A of any ordinary description is provided with a branch B, 
into which fuel flows from the inlet C and water from the throttle 
valve D. The oil and water are pumped simultaneously into the 
cylinder.—July 12th, 1911. 


DYNAMOS AND MOTORS. 


29,727. December 21st, 1910.—IMPROVED MEANS FOR CONTROLLING 
ELECTRICALLY OPERATED DRIVING SysTEMS, Crompton and 
Co., Limited, James J. C. Macfarlane, and Harry Burge, all 
of Are Works, Chelmsford, Essex, and A. Williams, of Salis- 
bury House, London-wall, E.C. 

The drawing illustrates the connections for a winding system 
arranged according to this invention. The armature of the brake 
motor is connected mechanically to the brake on the winding drum 
in such a way that while the weight applies the brake the torque 
excited by the brake motor’s armature when traversed by a current 
in the positive direction will overcome the effect of the weight, 
and take off the brake. C is a switch which is opened on the cage 
being overwound in the upward direction, and D a switch which is 
opened when the cage is overwound in the downward direction. 
When the cage is ascending, the circuit is through the electro- 
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magnet I and through the field of the brake motor, then through 
the pilot switch and the switch C back to the exciter. When the 
cage is descending the circuit is the same, with the exception that 
the current traverses the switch D instead of the switch C, and the 
contact B instead of A. If the excitation or the winding motor 
circuit fails, or the motors are overwound in either direction, the 
brake is applied, the lever L slides back to its zero position, and, if 
overwinding has occurred, connection cannot be re-established 
between the handle H and the lever L until the reversing switch S 
has been thrown over and the pilot switch has passed from 
contact with A to contact with B, or vice versa. Moreover, should, 
on the descent of the cage, the working motor tend to regenerate, 
which is considered objectionable in some cases, the reversal of 
current through the brake motor will increase the braking effect, 
and so effectually prevent any regeneration. - Ju/y 12th, 1911. 

8392. April 4th, 1911.—IMPROVEMENTS IN THE VENTILATION OF 


DyNnAMO ELEcTRIC MACHINES, Siemens Brothers Dynamo 
Works, Limited, and Carl Arnold Bernard Daniel Koettgen, 


stator winding, C the rotor core, C! the rotor winding, D the fan 
for forcing air through the stator air ducts, E the fan for 
drawing air through the rotor air ducts, F the fan for drawing 
air through the air gap, Ga partition dividing that part of the 
dynamo into which the stator air currents are discharged from that 


N°8392 l 





part into which the rotor and air gap air currents are discharged, 
H is a partition separating the fan blades of E from those of F. 
The paths of the air currents are shown by arrows and the action 
need not be further explained. The partition H is not essential, 
and it could if desired be dispensed with.—Ju/y 12h, 1911. 


LIGHTING AND HEATING. 


26,836. November 18th, 1910.—IMPROVEMENTS IN AND RELATING TO 
Evectric Heaters, Michael Birt Field and Ferranti Limited, 
of Hollingwood, Lancaster. 

In the form illustrated an electric heater is formed having a 
heating coil composed of flat metal strip A spirally wound, 
adjacent layers being separated by mica insulation B. The spiral 
strip is kept in place by the wire ring C which has a tightening 
screw D,so that the coil can be suitably clamped and therefore pre- 
vented from shaking out of place by vibration. The heater coil is 
suitably embedded in and surrounded by insulating material E, 

















referably asbestos, and its ends are brought to the outside of the 
sere at the part F. Above the heater coil is placed the hot plate 
G, but it is electrically separated from the coil by the sheet of mica 
H. The hot-plate is formed of comparatively thin metal, but 
carries at its periphery a flange I. A screw J passes through 
the body of the heater and serves to retain the hot plate 
in position. The periphery of the hot plate is slotted at a number 
of places K through the flange I. By slotting the hot plate in this 
way the periphery of the rim can expand radially outwards in all 
directions in an unrestricted manner.—Ju/y 12th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


27,902. December Ist, 1910.—IMPROVEMENTS IN GRINDING 

Macuines, S. H. March, Oswald-road, Chorlton-c.-Hardy, and 
H. H. Asbridge, High Bank, Bolton-road, Pendlebury. 

As usually constructed, the feed screw A of the grinding head of 

cylindrical grinding machines is connected rigidly with the hand 
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wheel E through gears Cand D. The hand wheel E is graduated 
and is provided with a ratchet wheel F for automatic feeding. In 
the present invention, in addition to the above arrangement, a 





both of Caxton House, Tothill-street, Westminster. 
Referring to the engraving, B denotes the stator core, B! the 


quick traverse of the grinding head is arranged for. The shaft A 
can be detached from the gear C by means of a clutch and by 
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means of the gears B, G, and the handle O a much quicker 
traverse can be given to the grinding head. A coarse index is pro- 
vided at L and a fine one at M.—J/u/y 12th, 1911. 


LIGHTING AND HEATING. 


25,634. November 4th, 1910.—IMPROVEMENTS IN OR RELATING TO 
SELP-REGULATING ARC LAMPS FOR PROJECTION, Adolf Schmidt, 
of 16, Albion-buildings, Aldersgate-street, London, E.C. 

This invention relates to a self-regulating projection are lamp 
in which both carbons are adjusted through a solenoid in series. 
The guiding of the carbons is either tubular or arranged by means 
of rollers on bars, and can be set at an obtuse angle. The iron 
core A of the solenoid is provided with an arm B, and pin-jointed 
to the arm there isa toothed lever C, which, through the inter- 
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vention of a spring D, is pressed on a toothed wheel E, the wheel 
being attached to the grooved roller F, bearing in its groove the 
chain H of both carbon-holders J. If with this arrangement the 
solenoid core is drawn up into the solenoid the lever attached to 
the core moves the grooved wheel with the chain in its groove and 
lifts up the upper carbon, at the same time lowering the lower 
carbon. The burning away of the carbons will effect the lowering 
of the solenoid core, which at its lowest position moves the lever 
off the grooved wheel, so that the carbons can move together 
through the overweight of the upper carbon.—J/wly 12th, 1911. 


MEASURING AND TESTING INSTRUMENTS. 


21,973. September 22nd, 1910.—IMPROVEMENTS IN WIND REcORD- 
ING OR INDICATING AppaRATUS, F. L. Halliwell, of 110, 
Loraine-mansions, Holloway, London, N. 

This apparatus is of the bell float type. A tube A pointing into 
the wind transmits the pressure down through the tubes B and C 
to the interior of a bell tioat D contained in a closed vessel holding 
a liquid E. A pipe F connects the closed vessel with a pipe G 
provided with perforated holes at H and surrounding the pipe B. 


buckets less in cross section at the outer periphery than at the 
inner. Inside the impeller is a casing B, flattened on one side as 
shown. In the interior of this is a device C, by which the area of 
certain ports D formed in the casing Bmay be adjusted. The air 
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to be pumped enters at E, and passes round in the impeller 
buckets until it gets to the ports D. Here water admitted to the 
centre of the casing B enters the buckets and drives the air out and 
into the outlet branch F.—Ju/y 12¢h, 1911. 


ORDNANCE AND ARMOUR. 


8002. March 30th, 1911.—IMPROVEMENTS RELATING TO GYROSCOPES 
FOR AUTOMOBILE TORPEDOES, Whitehead and Co. Actien- 
gesellschaft of Fiume, Hungary. 

The fiy-wheel A of the gyruscope is mounted on a horizontal 
axis journaled in a horizontal ring B. This ring is again journaled 
on pivots in a vertical ring C. The fly-wheel is provided with 
blades, and against these a stream of ‘‘ motor fluid” from each of 
the tuyeres D, Eis blown. These tuyeres are fixed in the vertical 
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The pressure transmitted downward from A, and the suction up- 
ward caused by the passage of the wind across the holes H, com- 
bine to make the float D rise and fall, its motion being proportional 
to the square of the velocity at which the wind is blowing. A 
spindle J passes upward from the float and carries a pencil bearing 
on the recording drum K. Springs L control the motion of the 
float in such a way as to oppose an increasing resistance to its rise, 
the rate of increase being approximately such—according to the 
specification—that the scale on the recording paper can be equally 
divided. —/u/y 12th, 1911. 





PUMPING AND BLOWING MACHINERY. 


| 

| 

22,771. October Ist, 1910.—IMPROVEMENTS RELATING TO ROTARY | 
AIR Pumps, COMPRESSORS, AND THE LIKE, F. E. Rainey, The 

Cedars, 74, Wellington-road, Edgbaston, Birmingham. 

This pump or compressor is of the now common type, wherein 

water and air are alternately admitted to the buckets of the | 
impeller. The impeller is shown at A, and is provided with 





ring C, but as it is essential to the proper action of the gyroscope 
that the vertical ring should be capable of rotation on its pivots, 
the tuyeres are made in two parts. The parts F are mounted on 
the pivots of the vertical ring, and are fixed in position. When 
the fly-wheel is at rest the two parts of the tuyere are in line, and 
are held so by the usual locking mechanism. When the fly-wheel 
has been started the vertical ring and the portion of the tuyeres 
ae by it can be displaced without inconvenience.—/uly 12th, 


SHIPS AND BOATS. 
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MARINE PROPULSION, the Hon. C. A. Parsons, of Heaton 
Works, Newcastle-on-Tyne, and 8. 8. Cook, of Turbinia 
Works, Wallsend-on-Tyne. 
This specification describes a system of propulsion consisting of 
a combination of reciprocating engines and turbines driving a 
system of three propeller shafts. The two side shafts are driven 
by reciprocating engines, the exhaust from each of which enters 
into a separate independent turbine, These two turbines drive 
the centre shaft through gearing. Valves permit of the exhaust 
steam from the reciprocating engines ign * turned either into the 
turbines or directly into the condensers. The advantages claimed 
relate to the question of manceuvring. When the vessel is going 
astern, the reciprocating engines exhaust straight into the con- 
denser, and the turbines run idly in the condenser vacuum, 
Separate reversing turbines are thus not required. When the 
vessel is turning, one reciprocating engine is running ahead, and 
the other astern. The exhaust from the ahead engine passes into 
its associated turbine, but the exhaust from the other passes 
directly into the condenser. The centre shaft is therefore going 
ahead, and the wash from its propeller against the rudder helps in 
turning the vessel.—Ju/y 12th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


996,194. Tirr Hammer AH. Averdung, Hiickeswagen, Germany. 
Filed December 17th, 1910. 
In this tilt hammer there is a vertical cylinder. A block carry- 
ing a hammer having a tubular upper part is movable in the 
cylinder, and there is a second cylinder having an air chamber 








adapted to engage the tubular portion of the block. There are 
valves in the air chamber, and a hammer lever is connected to the 
partly tubular block and to the said valves. Special means are 
provided for operating the hammer lever. There are three claims. 


996,237. HypravuLtic Drepoinc Apparatus, F. H. Gridley, 
Longbeach, Cal., assignor of forty-five one-hundredths to North 
American Dredging Company, of Nevada, Los Angeles, Cal., a 
Corporation of Nevada.—Filed January 11th, 1911. 

The patent is for a combination with the suction apparatus of a 

hydraulic dredger of a suction pipe having a port in it, which has a 





lid which is normally held to its seat by fluid pressure applied 
externally to the suction pipe. Means are provided for preventing 
solids above a certain size from passing through the pipe. There 
are nine claims, 


996,253. DyNAMo ELectric MACHINE, F. A. Johnson, Colorado 
Springs, Colo.—Filed January 9th, 1911. 
This patent, as will be seen from the engraving, is for a curiously 





designed dynamo electric machine. Part of the faces of its poles 
are concentric and part excentric with the armature. A shiftable 





16,346. July 8th, 1910.—IMPROVEMENTS IN INSTALLATIONS FOR 


member is arranged between the pole face and the armature. 
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“ THE MONARCH BEING TOWED TO THE 50-TON CRANE, 1.45 p.m., JULY 22nd 


























THE LAST TURNTABLE GOING ON BOARD, 4.0 p.m., JULY 25th 
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THE TURIN EXHIBITION. 
(By a Special Correspondent in Italy.) 
No. VIII.* 
COMMERCE AND COLONISATION. 

Tuer is a circumstance in this Exhibition which dis- 
tinguishes it from the majority of its fellows. It is in its 
essence comparative ; it is a proof of progress in definite 
time, in the fifty years which separate the 
shadowy Italy which expressed a hope from the tangible 
Italy which demonstrates a reality. In one department, 
however, & broader base is taken, and a chasm of 500 
years divides the art of printing as practised in the 
medi«'val borough from that exemplified by the linotypes 
and rotary machines which display their noisy energy in 
the “ Palazzo del Giornale.” This building, which would 
have been better called the Pavilion of the Graphic Arts 
(for the newspaper printing represents only a part of what 
it has to show) is the only one which will remain after the 


space of 





aid to the wounded, homes for discharged prisoners, 
orphanages, savings banks, schools and asylums, each 
have their separate section, while near them may be seen 
models and maps denoting the past, the present, and the 
future. The draining of the Roman Campagna, of the 
Ferrarese, and of Trasimene, the water service of Naples, 
and the new aqueduct for the draught-parched districts 
of the south, the re-building of the ruined Messina, the 
problems of canals, and the colossal project to cut a 
communication between Milan and the sea ; every glance 
around tells of the struggle against the brute forcés of 
Nature and ignorance born of servitude. And the 
strangers who study in these rooms may well leave with 
the conclusion that a country which, hampered by 
poverty, has been able to effect what Italy has done in so 
short a time, is no more to be considered as a 
pensioned off keeper of archives for Europe, but as a 
land conscious of its failings as conscious of its power 
and confident in the years before it. 




















FORAGE BALING PRESS 


autumn, when it will serve as a permanent hall for local | 
purposes. At present it contains specimens of bank note | 
and postage stamp printing, together with a well-organised 
object-lesson of the phases through whicha newspaper passes 
from its origin in the fibres of the poplar tree to its comple- | 
tion. And as acontrast—and what a contrast it is both | 
materially and in spirit !—is the quiet picturesque medieval | 
borough not far away, charming relic of the last exhi- 
bition, known to artists and to architects for the scrupulous | 
truthfulness of its every detail. Here is now to be seen 
the complete process of making—by the exact means | 
used in the Middle Ages—of a limited number of the | 
Foligno edition of Dante of 1472 with illustrations from 
Botticelli, of the Paris edition of a “ book of the hours” 
by Thilman Kerver, 1502, and a “ De regimine Sanitatis ” 
of the same date. The various craftsmen, dressed each 
according to his grade and calling in costumes copied 
faithfully from pictures of the 15th century, pulp and mix 
the rag paste, drain off the water and form, dry and size 
the paper; while in other houses the type casters and 
wood-cut artists pass on the new made letters and blocks 
to the compositors, and the old wooden hand press creaks 
beneath the screw. The printed leaves are then taken to 
the illuminator of capital letters, who in his turn transmits 
them to the binder, from whose shop they will be sent to 
the subscribers. The absorbing interest of this exhibit to 
every educated mind is heightened by the fact that these 
same hand-paper makers are merely exercising their | 
everyday calling, for they are men of the firm of Miliani, | 
of Fabriano, descendants of those who introduced paper | 
making from the Moors, in Spain, long before the first | 
English mill at Dartford was dreamt of, and they con- | 
tinue, in the same place and with the same systems, the 
art which their forefathers learnt more than six hundred | 
years ago. 

And another branch in which the Italian workman 
still excels is that of decorative book binding by means of 
coloured enamels and of gold applied by small punches. 
This celebrated craft, rendered famous by such names as 
Aldo Manuzio and Canevario, is still practised in Venice, 
whither it was imported from the East about 1400, and 
specimens may be seen in the Pavilion of “ Art Applied 
to Industry.” 

This latter is one of the most popular resorts in the | 
Valentino Park, as are also the Alpine Village—a marvel | 
of realism—the Palace of Fashion, the principal attrac- | 
tion of which is, perhaps, that it cost 600,000f.; the | 
Klectrical Experiments Section, in which the mysteries | 
of wireless telegraphy and Hertzian waves are daily laid | 
bare to the public; and the Government Tobacco 
Monopoly, with its complicated machinery by the British- 
American Machinery Company and the United Cigarette 
Machinery Company, making and packing cigarettes at 
the rate of 430 per minute. The photographic depart- 
ment, which also attracts much attention, is well organised 
from a historical point, and is remarkable for its com- 
plete scientific side, for its collection of experiments in 
colours, and its beautiful reproductions of Albert Durer. 

Passing from the interesting and popular sections to 
others which, though well within the former category, 
are visibly excluded from the latter, it cannot fail to be 
noticed how vast a space is given up in the Turin Exhibi- 
tion to statistics and models tending to illustrate the 
past and present state of our social and internal economy. | 
It is far beyond the limits of the present article to do 
more than mention some of the heads of the many 
departments into which the great work is divided, 
but each of them represents a hard-fought battle, and 
some, it is hoped, a victory. Sanatoria, hospitals, first 





* No. VIL appeared July 28th. 


The site chosen for the commercial part of Italy’s 
exhibit, other than that connected with the mechanical 
departments already described, is on the far southern end 
of the park and on the further side of the river, at the 
“ Pilonetto.” Among the chief industries, the most 
important and the most extensively represented is 
naturally that in which Italy holds the first place in 


(6) Emanuele Filiberto of Savoy superintending the 
planting of the first mulberries in his park, 1561. 

(7) Napoleon paying a visit to Jacquard, 1806. 

(8) The present day. The largest silk market of the 
world, at Cuneo. 

Other well executed tableaux illustrate, by means of 
historic groups, the dress of the consecutive centuries of 
the Sforza, the Medici, the Dukes of Savoy, and the 
Venetian period of 1800. 

The cotton, wool, and sugar industries are all shown, 
and worthy of the important interests they represent. It 
will be noticed in the latter case that, though all the 
coraplicated part of the machinery is still made in 
Austria—with the exception of the water extractors, in 
which the English firm of Watson-Laidlaw specialises 
—home manufacture is now beginning to insinuate itself: 

The large exhibit of the leather industry is a revelation. 
It was, of course, no secret that the export under this 
head had been steadily increasing for years—the export 
of gloves, for instance, has reached about 22,300 hundreds 
of pairs—but the pitch of technical perfection attained 
|in the art was known to few. An extensive space is 
| naturally devoted to wines, and another almost equally large 
| to furniture, in which the export has risen since 1871 from 
| 219 to nearly 1500 tons. The agricultural section already 
| mentioned—see THE ENGINEER, June 30th—has lately 
/had an addition to it in the shape of a forage press 
| with automatic loading and wire binding of truss, 
{shown by Signori Ferretti and Goggi, of Tortona, 
| which presents some interesting novelties. It is made 
‘entirely of steel and iron, can be applied to any 
| thresher, and great economy is claimed in the wire 
| used, as well as in the obvious saving of labour. It works 

as follows:—The straw or forage from the thresher is 
thrown by hand on to the press, and is conveyed by 
pushers under the compressor feed, which in its turn 
| pushes it into the compressor chamber, where it is com- 
| pressed by a special roller compressor. The wires by 
| which the bales are eventually tied are wound round 
| reels, fixed above and below the press, and, as they 
| unroll, envelope the bale while yet in process of forma- 
| tion, and pass through the eyes of large needles. As 
| soon as the bale is complete, the needles take the lower 
| wires up to the upper wires and parallel with them, and 
| pass together into the tying apparatus which unites them 
by a knot. All this is done automatically, and by one 
single stroke of the roller compressor, so as not to inter- 
fere with the entry of new straw. As soon as the knot 
is tied, the needle returns to its original position. A view 
of the press is given on this page. 

The land transport section is well represented by the 
good show of bicycles and motor cars of various makers, 
and the honour of Italy is especially upheld by the now 
world-wide F.I.A.T. Company in its private pavilion on 








Europe, the silk trade, brought over to Sicily from the | the Turin side of the river. It would be hard to exaggerate 
East in the time of the Norman occupation, and repre- | the effect of completeness of the whole joined with per- 
senting, with its production of 6047 tons in 1909—-in spite | fection in the component parts produced by the exhibit of 
of the long crisis through which it has been andis passing on | this remarkable firm, which, initiated in 1889, in the days 
account of Japanese competition and other causes—more | when it was supposed that no good motor could be born 


| than one-third of our entire export. The exhibit is what | out of France, began its career with a 4 horse-power 
| may be called a perfect one. 


L From the scientific cultiva- | horizontal two-cylinder engine placed in the back part of 
tion of the worm and treatment of the cocoon to the | the chassis, and brought its name before the public in the 
spinning, weaving, and dyeing, the instruments necessary | first year at Brescia.” Those who were present well 


for every step are shown by the various firms of specialists, 
among which Bianchi Dubini’s stoves and Battaglia’s 
spinning machines are naturally to the fore. 


The | 
“ Societa per la Stagionatura della Seta” of Milan, too, | 


remember the enthusiasm aroused by the weak little car 
of the unknown Turinese firm which covered 200 kiloms, 
of infamous roads in five hours, and, beating four of the 
finest French racers, came in second to one of double its 


| tensile strength of the threads. 


shows instruments of marvellous precision, graduated in power. That car was of 6 horse-power with one speed, 

















F.1.A.T. AUTOMOBILE ENGINE 


milligrammes, for weighing purposes and for testing the ; and the transmission depending on a single chain con- 
The exhibit of the | nected directly with the axle of the hind wheel. In the 
finished article is promoted collectively by the principal next year the fame of F.I.A.T. was definitely esta- 
associations of Italy, and the individual has been merged | blished with its 16 horse-power models, and from that 
in the mass. The result is magnificent. The history of | date it has passed from victory to victory. The steps by 
the industry is portrayed by eight large and excellent | which its types of chassis have been brought to their 
tableaux, the realism of which is increased by their being | present standard are so gradual that, looking back on 
illuminated by artificial light and shown in a darkened | them, it seems hard to detect any radical changes. Month 
room. They represent :— | by month has marked a difference in the placing of the 
(1) The silk industry in China thirty centuries before | motor, the carburetter, the method of ignition, the cooling, 
Christ. | the lubrication ; in fact, in those seeming details which 
(2) The feigned missionaries presenting the eggs hidden | constitute the essential. The greatest transformations 
in their staffs to the Emperor Justinian, 552 a.p. | were the entirely metal chassis and the change from the 
(3) Roger the Norman examining samples of the new | horizontal to the vertical system of engine. 
art in his castle of Monreale, Sicily, 1300 a.p. | One of the principal secrets of the F.I.A.T.’s success has 
(4) A meeting of the craft of silk merchants at the | been an extreme quickness of perception, which has 
“ Palazzo della Seta,” Florence, 1420. | prompted great energy in the enlargement of its radius of 
(5) Two Piedmontese workmen introduce the art of silk | action. The application of its engines to all conditions of 
weaving in Lyons, 1536. land transport was followed by their adaptation to marine 
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purposes ; the success of the enterprise prompted the 
fitting of the enlarged works with plant for the construc. 
tion of marine oil engines of the single acting two-cycle 
Diesel type for high or moderate speed, and of crude oil 
motors for various purposes, two of which of 100 horse- 
and of 1000 horse-power, intended for electric 
power stations, are shown. This progress was followed 
up by the manufacture of machine tools, of which there is 
an excellent display in the rooms adjoining the principal 
exhibit, which latter constitutes with its thirteen cars and 
accessories as finished a demonstration of a single firm’s 
really first-rate work in automobiles as has ever been seen 
in any Exhibition—see illustrations. In another part of 
the pavilion are proofs that the ballistic science will 
shortly open up new fields of action to the company. 

Success has certainly not been tardy in crowning 
F.1LA.T.’s worth. In twelve years it has risen from a 
little group of pioneers, employing 100 hands in works 
covering 10,000 square metres, into a great house of more 
than national importance, both on account of its original 
trade and for the part it now plays in the defence of the 
country with its varied applications of mechanical motive 
power to military purposes. Lastly must be mentioned 
its engines for the navy and its torpedo boat and 
submarine building yard at Muggiano, from whence 
was launched on July 830th—second of eight ordered 
there by the Admiralty—the submarine Medusa. 

But to return to the industrial section on the further 
side of the river, where the left nave of the great building 
contains the exhibit of Somaliland and Eritrea. It is 
impossible to enter here without recalling the dark days 
of Adowa fifteen years ago, and the consequent hostility 
against the little colony, which filtered down into the 
lowest grades of the people until every husbandman 
behind his wooden plough hurled curses against the un- 
known desert land of sands and stones and torrents. 

Even the most daring courtiers of public ribaldry 
feared to suggest in those times that good might be 
found in those arid dunes, and diffidence still represents 
the general attitude, but the first pioneers have persevered 
in their optimism, and give, in this exhibit, a proof that 
the minority are sometimes in the right. The crop which 
first attracted attention to the commercial possibilities 
of Eritrea was that of cotton when the “Carcabat”’ seed 
was found to yield in irrigated Jand about double what it 
does in America. This industry is now developing 
yearly to the north of Agordat, and the days may, per- 
haps, be not far off when Italy, whose chief import is cotton, 
may thus be freed from absolute subservience to America, 
Egypt and India. ‘he production of grain, too, bas 
increased, so that the colony which imported till recently 
thousands of tons was able to export 6000 tons in 1910. 
The cultivation of tobacco, for which the soil is also fitted, 
could, on account of the monopoly, be only exercised by 
the State, which latter is not famous for alacrity in 
business matters, but other horizons are unfo'ding them- 
selves. Not only is ivory fairly plentiful and ostrich 
farming profitable, but aloe fibre and oil-producing seeds 
can be found in plenty, and coffee-growing is promising 
in the district of Lake Tzana. Besides this, excellent 
experimental results have been obtained in the use’of the 
kernel of the local “‘ Dum” palm as a substitute for bone 
in button-making, and the cultivation of the “‘ Manihot 
Glaziovi " for rubber has been begun at Filfil on a practical 
scale. All these various products are shown in the 
Eritrea section, together with articles of native import, in 
which German and Belgian traders have already got their 
hold. The future of the colony is no longer a dark one, 
but much depends on preferential tariff treatment by the 
mother country and on the speed with which the rail- 
way communications now in progress are pushed to a 
termination. 
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THE HOB IN ITS CUTTING POSITION. 
By P. BALLARD. 

Gear hobbing has so pushed itself to the front of late 
that, although opposed by many, to-day it can be ignored 
by none, and few are now ignorant of the outline of the 
theory and practice of this process. 

Everyone knows that the hob is simply a worm with 
cutting edges, that a worm when tipped to the angle of 
its spiral becomes in the outline of its plan practically a 
rack moving in a lateral direction; a rack, moreover, 
with all the advantages of the widow’s cruse, for while 
its original length need only be sufficient to mesh fully 
with the largest wheel to be cut, yet the effect of rotating 
the worm is to produce a supply from nothingness and 
passing into nothing immediately the service required of 
it has been rendered. It is, further, known by everyone 
that involute teeth, no matter what size the gear, have 
the property of gearing with a straight-sided rack of the 
same pitch. 

From the foregoing facts everyone should be able 
to foresee that the inevitable effect of revolving the hob 
at the correct ratio with the wheel blank and bringing it 
into the suitable cutting position, will result in the pro- 
duction of a gear wheel of a pitch corresponding with 
that of the hob, and the number of whose teeth will de- 
pend on the ratio between the revolutions of the hob and 
those of the blank, which must be in due relation to the 
diameter of the latter. 

This much is, perhaps, scarcely obvious, but is none 
the less well known. It is, however, a great mistake to 
imagine that all is said on the subject when this has been 
stated. Neither can those concerned be accused of having 
jumped too hastily to the conclusion that the subject was 
exhausted, for long and loud have been the controversies 
raised as to the pros and cons of this method of gear 
cutting. 

Practical men, specialists, and writers on this subject 
have made a wonderful mixture of the various difficulties 
encountered, together with the inaccuracies involved, but 
few of these seem to have hitched their chain of reason- 
ing to the centre of gravity before starting mercilessly to 
tug and pull. Consequently the actual work,done by 





these efforts has been little. Such arguments show a 
very low efficiency. Some declare that the curve of the 
hob interferes with the true involute being generated ; 
others deny this. Some maintain that both practical and 
theoretical difficulties are encountered through the fact 
that most of the cutting is done on the ingoing side of the 
centre line, while the opposition splits itself into two 
camps, one party holding that this fact does not interfere 
with the accuracy of the teeth, the other insisting that 
the supposed fact does not exist. By way of conclusion, 
some declare that hobbing is “the last word in gear 
cutting,” and others state that “ one is not inclined to be 
very critical when dealing with hobbed teeth.” 

The greater number of these conflicting opinions are 
due to the fact that those who hold them have made great 
efforts to form clearly defined conclusions, while they are 
still very vague in their ideas of what actually is the 
shape of the hob and what really takes place when that 
hob is brought into contact with the blank. The first 
principles, as is common, have been neglected, while 
elaborate discussions have taken place on the results 
which can be deduced only from these first principles. 

It is the ambitious task of this article, then, to deal 
with the shape of the hob and to consider it in its cutting 
position. It will consider the hob simply as it is, not as 
it might be, and any conclusions to be drawn from these 
facts, or any opinions on the subject, will be reserved for 
a future article. 

We will first take a hob whose diameter is D on its 
pitch line, and designed to generate gears whose 
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Fig. 1 


diametral pitch will be p. The line at pitch or lead of 
the hob will not be p since, as explained, the hob must be 
tipped to such an angle that the thread of the worm 
(from which it is cut) will be at right angles to the hori- 
zontal centre line of the wheel being cut, cc', Fig. 1. 
In other words, the hob is tipped to the angle of spiral of 
its thread, and the pitch must be of such length that when 
swivelled the distance from tooth to tooth measured along 
the horizontal centre of the wheel being cut will be equal 
to the pitch to be generated. 

If a denotes the angle of spiral in the above example, 
the formula to find this angle will be as follows, of 
course :— 

Pp 
was oe ee 
while to get the actual pitch (p') at which the hob must 
be cut we must take 


Sina = 


Cosa = / a a a 
p 


. ? 
46.59 = pte 
cos a 


A glance at Fig. 2 will explain this. 

















Fig. 2 


Now, turn to Fig. 3. If the worm here shown were 
complete it would have a pitch diameter of 1%in., the 
outside diameter would be 2}in., and the diameter of the 
barrel about which it would be coiled is 1,3,in. It will be 
noticed that these diameters give a tooth iin. high, with 
a clearance of in. at the base. Considering this, then, 
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as a hob with which it is required to cut 4 D.P., ie, 
z C.P., we get by formula 1 


Tv 
Sina= 4 
1t X73 
“. a = 8 deg. 13 min. 
While to find the lead of the worm, applying formula 2 
we get 


= .14285 


x 
- 4 ———- 
cos 8 deg. 13 min. 


Another point that it is interesting to notice in connec- 


Actual pitch = = .7934 


tion with this is the fact that since the pitch becomes 
foreshortened, as described by the swivelling of the hob, 
so each tooth becomes sumewhat narrower, and this 
slightly alters the angles— usually 14} deg.—on each side 
of the teeth. 

Suppose the worm—afterwards to become the hob—is 
originally cut with an angle of 6 each side, and that the 
cutting height of the tooth is 2a. Then, referring to 
Fig. 5, the length A is found thus :— 


Tan p = - t.e., A = 2atan sp. 


But when the hob is tipped to the angle a, just as the 
pitch became slightly shortened so does the length A 
become shortened when measured in a direction parallel 
to the horizontal centre line of the wheel being cut. 
This new length is found in the manner suggested by 


formula 2. 
A} . 
Cos a = x’ where a = angle of spiral 


or A! = Acosa 


Tans = a 
2a 
Where 8! is the angle corresponding with the new 


length A’. 
If 38 = 144 deg., a = 8 deg. 13 min., and 2 a = lin., 
Then A = .2586 
A! = ‘25616 jp! = 14 deg. 2} min. 

The difference is, of course, very small, even in this 
somewhat exaggerated case; but, nevertheless, in order to 
understand the hob fully, it is well to recognise that it 
does exist. 

The only way to appreciate the meaning of that peculiar 
twisted appearance of the thread is individually to con- 
sider each point which contributes to it. 

It is often said in describing the hob that the gash from 
end to end is made at right angles to the thread. This 
statement, sounding simple as it does, will be found on a 
little examination to involve a problem with many diffi- 
culties. The cross cut is never made at right angles to the 
thread ; in fact, it would be well nigh impossible to make 
such a cut, for it must be remembered that the letter D 
occurs in the formula for calculating the angle of spiral, 
and any one result obtained from it can therefore be 
correct only for one diameter of the thread. If we want 
to obtain the angle of spiral of any other portion of the 
thread we must substitute for D the diameter of the circle 
on whose circumference the point under consideration is 
found. : 

A comparison of Figs. 3 and 4 will make this quite 
clear, and more can be learnt from a short study of these 
drawings than can be written. In Fig. 4 the thread 
shown is exactly similar in every respect to that in 
Fig. 3, except as regards the manner in which the cross 
cut is taken. In the former case the face is actually at 
right angles to the thread, while in Fig. 3 its is at right 
angles to the pitch line of the thread. 

By formula 1 given above we find that the angle of 
spiral for the outside is 6 deg. 23 min., that on the pitch 
line is 8 deg. 13 min., while the angle at the base of the 
teeth comes out at 12 deg. 19 min. 

The centre tooth—Fig. 4—shows this very distinctly. 





AB being the line of cut at the outside of the thread 
makes an angle of 6 deg. 23 min. with the centre line, 
while CD and EF on the pitch line and base respec- 
tively cut the centre line at the angles noted above, 
namely, 8 deg. 13 min. and 12 deg. 19 min. Thus, ina 
finished hob gashed as in Fig. 4, if the backing off is 
even on either side of the tooth the angle at the cutting 
edge will be equal along each side. This, of course, is 
not so in Fig. 3, where the cross cut bas been made by 
a tool radial as before, but with a cut at right angles to 
the pitch line of the thread. It is not within the scope 
of this article to deal with the possible importance or lack 
of importance of this point. The beginner learns the 
disastrous results of grinding his turning tool with an in- 
correct angle of rake ; in the milling cutter it is of no less 
importance, yet in the hob various angles under precisely 
similar conditions are called upon to do the same work. 

Neither are we yet at the end of these cutting angle 
troubles, for it must be remembered that while the cross 
cut in the hob may be as described at right angles to the 
pitch line of the thread, yet the rotating action is not in 
a plane at right angles to this at all, for the hob is rotated, 
of course, about its proper axis. Thus, then, we find that 
the cutting angle when considered relatively to the tool 
itself (i.e., the thread) is not symmetrical; and again, that 
when considered relatively to the direction of cut it is 
once more not symmetrical. 

There is a hob on the market where these difficulties 
are modified. This hob is constructed with inserted 
blades fixed in slots which are cut, not radially, but tan- 
gentially to an imaginary cylinder of small diameter 
concentric with the hob. If these blades are taken out, 
reversed, and replaced in such a manner as to retain the 
continuity of the thread, they may be ground up in an 
ordinary grinder, and when turned to their former posi- 
tion, will be backed off. The amount of the backing off 
will be fixed by the diameter of the imaginary cylinder 





referrcd to above. The slots and blades being cut 
straight from end to end of the hob parallel. with its axis 
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the cutting face is of course at right angles to the cuttin 

motion ; but, on the con , the cutting faces are stil 
further from being at right angles to the thread than in 
the usual form of hob. 

The upper view in Fig. 3 shows the faces of the hob 
teeth. This drawing is projected from the lower view at 
an angle of 8 deg. 13 min.—the angle of spiral—thus the 
faces, considered relatively to the centre line, are exactly 
in the position that they will occupy when the machine is 
set for cutting. Several points are of interest here. X Y 
is a line parallel to the axis and touching the centre 
tooth, yet it will be noticed that none of the teeth except 
the centre one touch the line X Y. A glance at the lower 
view readily explains the reason for this; the centre of 
the centre tooth is the only point on the centre line 
in that view. Thus it is seen that thecutting faces do not 
form a perfect rack, even when the hob is set with the 
central tooth in the necessary position. From this it has 
been persistently argued that the curve generated is not 
the true involute. It requires, however, very little more 
than a moment’s thought to perceive that this apparent 
error has no significance whatsoever beyond emphasising 
the obvious defect that the hob thread is intermittent. If 
the hob is rotating it is obvious that, a very short time 
ago, tooth No. 1 must have been in the position 
indicated by the dotted line, and was then as good and 
upright a rack tooth as No.3 is at present. The same 
may be said of No. 2, while Nos. 4 and 5 will take up 
their proper positions in quick succession. Returning 
again to Nos. 1 and 5, we notice that even in the small 
diameter and long hob shown the present positions of 
these teeth scarcely lie outside the dotted lines, and 
certainly would have no cutting action outside these 
lines. 

In dealing with the hob alone one fact yet remains 
to be considered more fully, and that is the necessity just 
referred to of an intermittent cut. Ingenious attempts 
have been made to construct grinding hobs made of 
corundum, and burnishing hobs made of hardened steel, 
but successful or unsuccessful as these may eventually 
prove, they must be looked upon rather as an admission 
of the defect in the process than as a remedy. 

Mr. A. L. Dunn, in his paper on “ Milling Cutters,” 
prepared for the American Society of Mechanical Engi- 
neers, brings forth convincing evidence that the milling 
cutter of to-day is of too small a pitch and that the very 
rapid tendency must be to increase this. This is not full 
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Fig. 5 


of encouragement to the gear hobbing enthusiast. What 
is true of the milling cutter in this respect may doubt- 
less be applied to the hob so far as its cutting capacity 
goes. There can be little doubt that there are many hobs 
to-day which are limiting the capacity of the machines in 
which they are being used because they lack chip space 
between the teeth, while it now seems clear that if half 
the number of teeth or thereabouts existed in the hob the 
amount of metal which could be removed in a given time 
would be greatly increased. 

This advantage, however, would be counteracted by the 
fact that the cutting action would become more inter- 
mittent, and therefore the involute generated less 
perfect. 

Thus the designer of the hob finds himself between 
two difficulties. An attempt has been made to escape by 
greatly enlarging the diameter of the hob, and thus getting 
many more teeth into the circumference, while still main- 
taining the same chip space. It should be noticed that this 
method has the effect of greatly reducing the angle of 
spiral, and therefore of diminishing the errors already 
described due to the swivelling of the hob, &c. 

It cannot, however, be looked upon as satisfactory for 
the following reason:—The chief cause of drilling on a 
rotary tool is the fact that each time it comes into con- 
tact with its work a certain amount of spring takes place 
in the arbor and its bearing. This means that the tool 
does not actually begin to cut until the limit of spring 
has been reached. Between this point and the point 
where the tool first touched the work the tool has been 














Fig. 6 


forced to slide over the surface. Everyone knows that a 
very little of that will do more to dull a tool than very 
much cutting; while a glance at Fig. 6 will make it quite 





clear that much more sliding is done with a large diameter 
than a small diameter cutter. 

We will say that a spring A takes place before the 
pressure becomes sufficiently great to induce the cutter 
actually to remove metal. In the small cutter this 
means that the cutting edge slides from Y to Z, while in 
the large cutter it slides from X to Z. It seems there- 
fore clear that the intermittent cutting of the hob is a 
defect inherent in the principle, and cannot be overcome 
by increasing the diameter of the hob. This, of course, 
would be of no importance if it were the duty of the hob 
to act merely as a milling cutter, but when it has to 
undertake the duty of generating the involute curve it 
becomes very serious. It must in this case have the 
result of making the curve itself intermittent. 

It will be noticed that the points dealt with in this 
article are merely those in connection with the shape of 
the hob itself with its swivelled cutting position, and 
with its rotary motion. There is, of course, much remain- 
ing to be said, but it is hoped that the remarks made 
here may serve as a solid basis upon which to reason 
further. The attempt has been to analyse the actual 
component parts, and now it remains to associate these 
with the rotary motions of the gear, and thus bya syn- 
thetic process reach the actual generating of the involute. 
It is not within the scope of this article to deal with this. 
Before closing, however, it would be well to refer to one 
point of more general interest in regard to gear cutting. 

In turning, planing, or milling—in fact, in almost all 
forms of metal cutting, the feed of the tool relative to the 
work corresponds with the shape which it is desired to 
obtain. Thus in a lathe, speaking relatively of course, 
the tool travels rownd the work, and the desired result is 
a round piece of metal. In the planing and milling 
machines the tool travels in a horizontal direction and 
the result required is a horizontal plane. In gear cutting, 
however, the movement of the tool is a combination of a 
straight line anda circular curve, while the result is an 
involute curve. The tool in this case has cut directly 
across instead of with the curve which it was required to 
obtain. It is obvious that in this case if the cut is the 
least intermittent the result will be uneasy friction of the 
parts in contact, whereas when the cutting feed is in the 
same direction as the future friction, any slight grains will 
not affect the smoothness of running. 

It seems that this fact must always render gear cutting 
a slow and difficult process if silent running of the gears 
is required, unless, indeed, it some day becomes possible to 
gouge out the spaces with a direct involute motion. It is, 
however, perhaps easier to imagine the time when 
gear wheels running at high speed will be superseded by 
the turbine gear. 








ANGLO-IRISH COMMUNICATIONS. 


Some interesting anniversaries in the annals of Anglo- 
Irish communications fall due this month. First, there 
is one that appears to have been overlookcd by the 
biographers of Robert Stephenson. On the 27th August, 
1851, th.t eminent engineer was entertained to a com- 
plimentary banquet by the Principality of Wales, on the 
completion of the Britannia Tubular Bridge. This 
banquet was held in a pavilion erected in the gardens 
connected with the George Hotel, Bangor Ferry, over- 
looking the Menai Straits. Colonel the Hon. Edward 
Douglas-Pennant, afterwards Lord Penrhyn, presided, and 
there were present 300 noblemen and gentlemen of the 
Principality, together with many of the most distinguished 
persons in the railway and scientific worlds. 

Considering that the “up” tube of the famous bridge 
was opened for public traffic on the 18th March, 1850, 
and that on the 21st October following the bridge was 
completed and opened, for the double line, the banquet 
may seem to have been rather a belated function. How- 
ever, there was a reason for the meeting not taking place 
earlier, viz., that Stephenson wished, before he was féted 
in any way, that his bridge should have stood the test of a 
year’s traffic, and of a winter’s gales, thereby confounding 
the prophecies of those who in different ways foretold its 
failure. 

The Chester and Holyhead Railway, save for about 
34 miles of line adjoining the Menai Straits, was opened 
for traffic on August Ist, 1848, the company providing 
properly appointed road conveyances to traverse the 
unfinished portion between Bangor and Llanfair, via 
Telford’s suspension bridge, the charge for which journey 
was included in the railway fare. This temporary 
arrangement of conveying passengers and mails by road 
was discontinued after March 17th, 1850, when the 
passage of the Menai Straits by railway became an accom- 
plished fact. However, it was not till August 1st, 1851, 
that the Anglo-Irish train and boat services became 
thoroughly systematised, and it may be interesting to 
compare the time-table of sixty years ago to that of the 
present day : — 


August, 1851. 
Express, Mail. Mail. 
a.m. p.m. p-m. 
London dep. 930. ... 50 ... 8.45 
p.m. a.m. a.m. 
Holyhead arr. 5.15 ... 1.5 5.49 
Dublin arr. 10.30 6.30 11.0 
a.m. p.m. p.m. 
Kingstown dep. ... 9.0 1.0 7.30 
p-m. a.m. 
Holyhead dep. 2 cn WO cs, “OO 
a.m. p-m. 
London arr. 11.0 ... 4.50 1.0 
August, 1911. 
Mail. Express, Mail. Express, 
a.m. p.m. p-m. p.m. 
London _ dep. 8.30 1.20 ... 845 10.15 
p-m. a.m. a.m, 
Holyhead arr. ... 2.5 6.55 2.17 3.30 
p.m. 
Dublin arr. 5.30 10.20 6.0 7.30" 





Ave 11, 1911 
Mail, Express, Mail. Express, 
a.m, p.m. p.m. p.m. 
Kingstown dep. 8.15 1.40 8.15 9.20* 
a.m. a.m. a.m, 
Holyhead dep. 12.0 5.380 12.22 ... 2.0 
London arr. 5.40 11.0 6.10 7.30 


* Dublin North Wall. 


From the outset the Chester and Holyhead Railway 
Company ran its own boats between Holyhead and 
Kingstown, and this is the meaning of the express ser- 
vice. The company’s powers to own steamships were 
only obtained after a great struggle, Parliament and 
the opposing parties holding the view that marine under- 
takings lay outside the sphere of legitimate operations of 
a railway company. Robert Stephenson’s diplomacy, 
however, found a way out. He advised that the directors 
and large shareholders of the company should form 
themselves into a small independent firm for the purpose 
of conducting a boat service, which was done. Therefore, 
when it was seen that the boats would run whether the 
Bill passed or not, the Act was duly sanctioned on the 
4th July 1848, whereupon the “private firm” sold its 
plant to the railway company. The four steamboats 
ordered for the passenger service exclusively were iron- 
built paddle vessels, length 207ft., beam 26ft., draught 
8ft. 10in., horse-power 350, gross tonnage 589 tons. They 
were named Anglia, Cambria, Hibernia, Scotia, which 
names have been preserved to the present day. The 
mail service was originally conducted by Government 
packets of 670 tons and 370 horse-power. In July, 1851, 
these latter vessels were taken over by the City of Dublin 
Steamship Company, for it was not till October, 1860, 
that this company placed its own boats of greatly superior 
size and power, and called after the four great divisions 
of Ireland, on the mail service. 

The first railway station at Holyhead was a temporary 
wooden shed on the site of the present cattle station, and 
some distance from the landing stage and pier. The 
present terminus was opened in the third week of 
September, 1851, the extension thither entailing a falling 
incline at lin 75. The railway was not finally completed 
to the Admiralty Pier, where the mail boats were berthed, 
till two or three years later, and until 1859 this piece of 
line was worked with horses. In 1858 the Chester and 
Holyhead railway was amalgamated with the London 
and North-Western, and the boats passed with the 
transaction. 

Adverting to the Britannia Bridge, it may be recalled 
that the original idea was that the railway to Holyhead 
should use Telford’s suspension bridge, till Stephenson 
pointed out the impracticability of the proposal. 
Stephenson’s first conception was that of a tube partly 
carried by chains, but experiments and calculations 
proved that the tube could be made self-supporting over 
the desired span of 460ft. The engineer designed the 
bridge to meet the requirements of the Admiralty, and 
these conditions were exacting, as one of them necessi- 
tated a clear headway for ships of fully 100ft. at high 
water, and another that the navigation was not to be 
interrupted, so that no scaffolding could thus be used. 

It is true that a considerably lighter bridge could now 
be built, whilst the design itself has not been perpetuated. 
Tubular bridges are in effect iron tunnels, and as such 
difficult to protect from corrosion inside, as set up by 
locomotive steam, and from corrosion outside, caused by 
the sea air. They also present a continuous surface of 
great area to the face of the wind. Nevertheless, the 
Britannia Bridge is a lasting memorial to the skill of the 
designer, and one of the most remarkable monuments of 
the science and enterprise of the nineteenth century. 
During the sixty years the bridge has been in use the 
deflection has been carefully tested from time to time, 
and no perceptible increase has taken place. In July, 
1851, a new station, named Britannia Bridge, was opened 
close to the Carnarvon end of the bridge, for the con- 
venience of visitors. It remained in use till September, 
1858, when it was superseded by the present Menai 
Bridge station, one mile further from the bridge. 

On the Ist August, 1851, the railway from Dublin to 
Galway was opened throughout, and the feasibility of 
making Galway a Transatlantic port was immediately 
mooted. The project met with considerable support, and 
in 1858 the Atlantic Steam Navigation Company was 
floated by an enterprising but obscure promoter to carry 
it into effect, the company’s capital of £400,000 being 
chiefly raised among the residents in the west of Ireland. 
In the same year a contract was made between the Govern- 
ment of Newfoundland and the company, and in April, 
1859, Lord Derby was induced to grant a subsidy of 
£72,000 a year for seven years to the line to connect 
Galway with North America—St. John’s. The scheme 
turned out an utter fiasco. Out of forty-six voyages 
which the company was bound by its contract to make 
between the 26th June, 1860, and the 15th May, 1861, 
only seventeen were performed at all, and of these only 
three were within the strict terms of the contract, . In 1864 
the unfortunate company wound up its affairs. After a 
lapse of fifty years the question of Galway as a Trans- 
atlantic port is again to the fore. It is pointed out that 
Ireland would be within three and a-half days’ sail of 
Canada, and: this would be the shortest, quickest, and 
most easily protected route to obtain in time of war the 
necessary food supply from one of the greatest granaries 
in the world—Canada, our own colony. The present 
scheme, which also seeks to establish a train ferry across 
the Irish Channel, between Holyhead and Kingstown— 
though the difference between the English and Irish 
gauges is a serious obstacle—is supported by many of the 
most influential railway directors in Ireland, the Corpora- 
tion of Dublin, and many other local authorities. There 
can be no doubt that the trade and commerce of Ireland 
and the Irish railways would greatly benefit by the 
existence of such a port, and Galway possesses one 
advantage over other ports—its proximity to America. 
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perfection in governing. For the sake of concentrating attention 


THE INSTITUTION OF MECHANICAL ENGI- | upon the matter of the analysis the naming of particular firms has 
NEERS IN SWITZERLAND. been avoided. 
| measurement employed. The fall was measured either direct by 


No, VI.* 
: i j | point gauges or, where the water surfaces were inaccessible, a 
Ix —_ last issue we dealt with he proceedings of the | liane was ‘employed for low-pressure turbines; and with 
Institution on Wednesday, July 26th, and carried our | inagveenee turbines the fall from supply to turbine level can be | 
account as far as the end of the discussion on the second measured by a pressure gauge, and the discharge or suction fall 
of the first two papers. Thereafter, Professor Dr. Franz | either direct or . help of a vacuum gauge. 
Prasil presented his Lr ab “ Results of Experiments with | In the tests now presented the water consumption was measured 


1 : i j ines.” | sometimes by weir and sometimes by rotating current meter. The 
Francis ib Tangential (Pelton) Turbines An former were sharp-edged weirs specially built for the tests, and 
abstract follows : the readings were taken with precision needle gauges with verniers 


The members of the Institution of Mechanical Engineers will reading to y,th mm. (z}tyin). 





The author then gave brief descriptions of the methods of 





TABLE I.—Dimensions and Test Results of Francis Turbines. 





have an efficiency of over 85 per cent. at about 80 per cent. of full 
load. (3) Turbine IV. maintains greater uniformity of efficienc 
than the other turbines do. (4) The simple Turbines II. and III. 
have similar efficiency curves, that of III. showing throughout 
smaller efficiency than II. (5) Turbine II. has a second maximum 
efficiency at about 30 per cent. of full load. 

It is seen from the table that the wheel diameters of Turbines 
I. to IV. are nearly equal ; but the ratios of width to diameter B/D 
and also the speed co-efficient K,, are nevertheless different. In 
respect of this last co-efficient, Turbine I. is to be classed as 
‘normal dimensioned normal s' ;” Turbine IV. as’ ‘‘ normal 
dimensioned high-speed ;” Turbine II. as ‘‘ extra width normal 
speed ;” and Turbine III. as ‘‘ extra width high-speed.” 

In consequence of the equality of the diameters in Turbines I. 
to IV. the results from them are directly comparable, and the 















































Details of design. Test results. 
: Base data. | Runner dimensions. gis 2 ; Method 
& - | hae 8 ; e a Percentage of full gate effective H.P. Ce 
€ Z| dg] a | eceted <| es] siti2si 213] wi , 
3 System. Work done. £ Bs) Bla | | 3iel es 2 & 22) RE wu Set ots. ‘ 
$ ¢|/@8i el ole a 3) . |#ge 85] 85) & | &! ¥ ]10 | 09 | 0 | =| «| 50 | «0 | water | Measure 
2 3 S| &1 3 178 = 8 = = 4, mil ms | = oi = | Measure- i 
to) =I s & 6 | ss & s =) ari) 2 =o = E ~ effective 
s & 3 f e| = | es gas S| Ee3| 80/3" | 3 Pa a ment. 
; a Fal $! 3 | 3 =| 6 & S | £8 "3 cs} fs a = Percentage efficiency. 
oo | el A ae - - 
— tases actions clasts er —SES—————EEE—E—_—EE * a 
a: ) ( Single ) | 4.6 | 3.000 | 100 | 142 | 1.25 0.300 |17/1:4.17| 6.30] 9.5] 0.67 4.6 | 190 | 158.3 | 88.1 88.5 | 87.5 35.5  82.2| 78.0) — 
yy, | HL/AV. Horizon-)) open | Spinning J 4 4 | 4 940 100| 220) 1.30 0.485 | 17/1: 2.05] 6.82] 9.3| 0.72 4.4|100/ 260 82.5 87.0 87.2 87.0 84.0| 90.5| — | notatiog Pron) 
L tal, open, | mill | | current | brake 
I. a |) eat |) 6.6 | 6.400 | 127) 372 | 1.90 0.495 | 16 | 1: 2.62 | 8.70 | 11.86) 0.78 7.0 | 128 | 494.5 | 76.9 | $8.5 | 85.0 | 83.5 79.7 | 74.5; — || meter 
| | 
IV. Double 10.4 |11.26 | 172 | 1250 | 1.80 2x 0,825 | 15/1: 4.0 | 11.7 | 14.2 | 0.81 | 10.4 | 160 | 1250 81.3 85.5 86.5 86.5 | 85.0 | 83.5 | — 
| | | | 
v. | 42.6 | 1.300 | 428 550| 0.80) 0.100 |15/1: 8.0 | 17.8 | 28.5 | 0.615 42.0) 411 | 550 | 81.5 | 82.0 81.5 80.0 | 78.0 | 75.0| 70.5 Weir 
Single } | 
VL | Electrical | 62.0 | 5.000 | 400 | 3200 | 1.10 0.220 | 17/1: 5.0 | 23.1 | 34.8 | 0.67 | 64.0/ 409 4000 | — — — 87.5 86.5 | 84.5 | 81.5 | Rotating | Electrical 
44, - Horizontal axis, r Sealen Vi doi | 95 2 x ( : 68 | 60.0 | 496 | 2606 78.6 87.5 87.5 | 84.5 78.0 | hod | 
VII. spiral wheel case | station | 60.0 | 4,000 500 | 2500 | 0.90 | 2x 0.0975 | — 1: 9.8 | 28.4 | 34.2] 0. ; | 78.6 87.5 87. oll ine tall eel ial | iano 
VIL l Double 87.0 | 2.875 | 500 | 2500 | 0.95 20.110 | 19 1: 8.6 | 25.0 | 41.2 | 0.60 | 87.0 | 490 | 2620 | 33.5 | 85.5 84.5 83.0 80.5 | TI) = - 
| } | eir 
IX. 143.0 | 2.000 | 600 | 3000 | 1.10 2x 0.0400] — 1:27.5 | 34.2 | 52.8] 0.65 [147.0 | 601 | 3458 | 77.2 79.5 78.5 77.0 74.5] 71.8| — J 
| | | 











have an opportunity of inspecting various hydro-electric plants in | The rotating current meters used came from the workshops of 
Switzerland, and of having the details of turbine construction | Ott-Kempten in Bavaria, and were from time to time calibrated in 
explained either by the engineers in charge or by representatives | the Calibration Laboratory of the Confederate Hydrometric Bureau. 
of the turbine makers. To the author there falls rs agreeable | For the measurement of effective horse-power in four tests a Prony 
task of presenting some comparative tables of the results of tests brake was used, and in the others the effective horse-power of the 


TABLE IL. 


: aes 
@ = per cent. of full load. 














| ™ i a | | Efficient | 
__ | Number} Fall | Revs. HP. | b = per cent. efficiency of the turbine. 
No. of in’ | pr | sttu |— Sates ee as te MRCS. By Naar: a a a 
nozzles. |metres.| min. | gate. ee b - » ] x5 BT te b Fa oe [ b 
SS SS See) CA ie ee, et ee = tata al | 1 
x 2 | 9 | 365 | 326 100.0| 76.0 | 89.3 | 79.7 | 86.5 | 81.6 | 71.4 | 88.6 | 3996 | 4.2] — | — 
XI 1 100 | 180 | 300 100.0 88.9 85.4 89.3 72.7 87.8 56.0 86.0 42.0 87.8 24.0 | 77.0 
| | | 
XII. 2 | 350 | 876 6050 | 100.0 83.5 89.9 81.0 75.8 82.8 55.1 83.8 27.1 80.56 | 14.2 75.9 
| | | 
XI. 1 | 850 | 630 | 3710 } 100.0, 86.2 89.4 86.9 59.2 85.2 71.2 85.1 46.7 82.9 | 22.3 | 78.5 
! 1 








which have been entrusted to him to carry out. He has endeav- | turbine was measured electrically by means of the generator. The 
oured in the tables and diagrams to follow such order and sequence | speed was measured by mechanical hand tachometer with minute 
as will make clear the influence of various arrangements of detail | intervals, and often by direct counting with acoustic signals of time | 


and proportions of dimensions, The experiments relate.to installa- ' intervals. 
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In X the Effective Horse-Power was measured by Prony Brake; in the other cases it was electrically measured 
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tions which have been carried out at four works. The agreement | RESULTS WITH FRANCIS TURBINES. 

of the results demonstrates that a condition of stability in the de- (a) Open arrangement.—From diagram and Table I, it is seen 

velopment of the design of turbines has been reached, and that | that:—(1) In Turbine I. the maximum efficiency is reached at 

we are now near the limit of attainable dynamic efficiency and | pearly full load; but in the other turbines it is found at between 
* No. V. appeared August 4th. 70 per cent. and 80 per cent. of full load. (2) All four turbines 








comparison yields the following important conclusions:—In open 
low-pressure Francis turbines it is possible, even with extra width 
high-speed machines, to reach a maximum effective efficiency of 
85 per cent. with an opening of the Fink rotary regulation gates 
corresponding to about 80 per cent. of full load; while with normal 
speed and divided inlet passages with axially moved gates still 
higher maximum efficiencies up to 88 per cent. are attainable. 

The appearance of a second efficiency-maximum in Turbine II. 
appears at first difficult of explanation ; the cause, however, is 
masked by influences arising in connection with no-load running 
with varied gate opening, and the phenomenon proves that in such 
wheels different stream line forms may occur—a phenomenon 
which is also observed in centrifugal pumps. 

(b) Arrangement with closed spiral wheel cases.—The results of the 
tests of Turbines V. to IX. are also set out in Table I. and Diagram 
II. A direct comparison can be made between the Turbines V., VI., 
VIII., and IX.; their efficiency curves have very similar general 
forms. From the dimension data given on Table I. it can be 
recognised that the values of the efficiencies decrease as the ratio of 
breadth to diameter decreases. This comparison shows clearly the 
influence of the greater resistance of the channels of smaller flow- 
surface. Still, the diagrams show here also that in this style of 
turbine efficiencies of 85 per cent. and more are attainable. 

The form of the efficiency curve of Turbine VII. differs greatly 
from those of the other turbines of this series; it is, however, 
similar to that of Turbine III. in the previous SeriesI.tolV. It is 


| to be noted that the correctness of the curve is confirmed by the 


tests of the governing of the different units of the installation to 
which Turbine VII. belongs. The apparent difference is probably 


| caused by the form of the biades ; but as drawings of these blade- 


forms are not presented, it is not possible to form a definite 
judgment upon this point. 
TESTS OF HIGH-PRESSURE TURBINES. 

Pelton wheels.—On Table II. and Diagram III. are set out the 
results of tests of four high-pressure Pelton Turbines, X. to XIIL., 
in respect of efficiency. The important conclusions to be drawn 
from these series are the following :—(1) At about 55 per cent. 
of full load all the four turbines show efficiencies which lie between 
84 per cent. and 85 per cent. (2) The most favourable efficiencies 
vary between 84 per cent. and 89 percent. (3) The efficiency is 
lower than 80 per cent. only under loads which are below 25 per 
cent. to 30 per cent. of the full load. (4) These definite results 
hold within wide limits of head and load—90 m. to 850 m. head 

| and 300 horse-power to 6050 horse-power—and it is to be noted 
that confirmatory results are obtained also from tests of other 
turbines of the same kind. The author also gave diagrams, &c., 


| of the governing of all the turbines, 


It should be further mentioned that in all the turbines men- 


| tioned here, the test results obtained give better values than 


those guaranteed by the firms who supplied the plant. The results 
here set forth confirm satisfactorily the proposition stated at the 
beginning of this paper, that the design of turbines has almost 
reached the limit of attainable perfection, but the problem of 


| governing can still be considered as not yet completely solved, 
| since there still ap 
| influence the further development of this problem. The electrifi- 
| cation of railways may be mentioned as one example. 


rs in view a series of applications which will 


Professor Robert H. Smith opened the discussion. He 
| said that English engineers would be a little inclined to 
| self-pity, in view of the fact that all these great water- 
| power works were being carried out by foreign engineers. 
| There was, of course, a good reason for that, but in spite 
| of the lack of opportunity which characterised the lot of 
| the home engineer, there were a few firms which manu- 
| factured water turbines upon a small scale, and his 
| experience of the subject enabled him to say that these 
| turbines were quite equal to anything constructed else- 
| where, both in quality and design. In Switzerland, how- 
| ever, it was necessary to deal with large powers. Dr. 
| Prasil’s paper was a very important one, and there were 
' three points in this connection which required to be 
emphasised. In the first place, Dr. Prasil had reached 
the conclusion that it was impracticable to improve the 
efficiency of these large turbines beyond 85 per cent. A 

int to be noted was not merely that that high efficiency 
ad been realised, but that it was maintained over the 
wide range from three-eighths load to one-quarter over- 
load. But if the efficiency could not be further improved 
| there was a great — to improve the regulation 
| of the speed under sudden changes of load. It should be 
| observed that the rise of speed was continuous for a short 
| period only, and two objects were sought to be attained— 
the first to make the instantaneous change of speed as 
| small as possible, and the permanent change of speed 
| also as small as possible. The percentage of fluctuation 
| depended upon many things. If the supply of water was 
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cut off by the most simple and obvious method, that 
affected the pressure in the main supply pipes, and it was 
therefore necessary to arrange for the opening of a by- 
pass valve as soon as the change of load took place. The 


by-pass should, of course, be capable of being instantly | 
the runner wheels and the greater length of steam passage. 


closed again. wade &~ad 
Dr. H. S. Hele-Shaw/said that the turbine could ad- 





| would be far too comp 


lami 1:80 the necessary number of stages would be in- 


1 


creased from 9 to 18, that is, exactly double. Such a turbine | 
licated and expensive ; besides, it would not | advisable in special cases, as, for instance, in shipbuilding where 


| are used in connection with 


lel guide nozzles throughout the 
whole turbine, and provided that the most favourable choice is 
made in regard to the sub-division of stages. The conclusion 
arrived at is that the compound velocity wheel design is only 


then work with perfect economy, owing to the greater friction of | lower propeller speed is absolutely necessary. 


The chief reasons against the adoption of the compound wheel 


After carefully weighing up,all these considerations, the ratio | design in the case of stationary turbines are the lower steam 












































Fig. 1—GUIDE CHANNELS IN DIAPHRAGM PLATE Fig. 


mittedly be improved as regarded regulation, and he 
would draw attention to a system which had recently 
been adopted for regulation, although it was true that on 
a large scale it had only been applied to the steering of 
ships, in which application, however, somewhat surprising | 
results had been achieved. The difficulty of producing a | 
variable stroke pump, which was really what was required, | 
was considerable, but in the system to which he referred 
the possibility of varying the pressure within very wide | 
limits was quite remarkable. A small electric motor 
drove the central piece of the apparatus, and the revolv- 
ing portion revolved practically without friction. The 
method by which the regulation was effected always came 
into immediate operation. He would supply a detailed 
account of the apparatus to the Institution. 

Mr. E. B. Ellington (President) said that one reason for 
the great development of water power schemes during 
recent years was the improvement effected in methods of 
electrical distribution. The papers presented gave a great 
deal of information, but he would like to have placed on 
the records of the Institution additional details as to the 
cost of these works. When he visited the Rheinfelden 
plant two days previously he had been much struck by the 
fact that sucha large amount of steam plant was required, 
and he gathered that at certain periods it might be 
necessary to depend entirely upon the steam plant. That 
raised a question of great importance as to continuity of 
flow. He would like to ask what were the means 
of providing for continuity of flow, as clearly insome cases 
it would be impossible to furnish a reserve of steam power. 
It seemed to be a sound axiom that the expenditure on 
water works should not exceed that of the coal which 
was saved. It was, of course, not unusual to make 
artificial storage reservoirs, and thus secure continuity. 
The papers raised questions of great interest, and the im- 
portance of improving the efficiency of control was well 
recognised 

Mr. H. Zoelly, who spoke in German, said that water 
power was used in Switzerland with a full regard to the 
economic aspect. It ought to be obtained for £40 per 
brake horse-power installed, and if it cost more than 
that then steam plant was to be preferred. Steam plant 
combined with water turbines worked well where there 
was a great demand, and that was the case at Rheinfelden. | 

On the motion of the President votes of thanks were 
accorded to the authors of the two papers. 

The last paper on the agenda, that by Mr. H. Zoelly on 
“Steam Turbines,” was then presented, an abstract 
of which follows :— 

What has always been, and is still, the most characteristic 
feature of the Zoelly turbine is the designing of the runner wheels 
and guide channels in the diaphragms, Figs. 1, 2, 3, 4, and 5, the 
former of which, in spite of the high factor of safety that is neces- 
sary, are enabled to be given a relatively high circumferential 
velocity. Consequently greater latitude is permissible in regard 
to _ number of pressure stages and the speed of the steam in 
each. 

From the early start two very characteristic diagrams had been 
prepared, Figs. 6 and 7. These diagrams were obtained from 
theoretical calculations, which have since been proved by actual 
results. Fig. 6 contains as abscisse the pressure relation per stage 


et (where p1 = the initial steam pressure in atmospheres absolute, 
L | 


and p2 = the final steam pressure in atmospheres absolute in the 
same stage), and as ordinates the requisite number of stages for 
steam expanding from 10 atmospheres to0-1 atmosphere (that is, 
142 lb. per square inch to 1-42 lb. per square inch), assuming that 
the pressure ratio et of the steam both before and after passing 
through the guide channels is constant. Fig. 7 shows the steam 

velocity resulting from pressure ratios given for various initial 

pressures. For a ratio pressure fall of el. 1-732, it follows 

pea 
from Fig. 6 that about nine stages are required. For relative 
pressure falls where 4 = 1-1, 1-2, 1-3, 2-1, 3, 4-6, the requisite 
Ia 

and corresponding number of stages for a total expansion of from 

10 to 0-1 atmospheres absolute would be 42, 25, 18, 6, 4, and 3 

respectively. Should we assume a greater ratio of pressure fall 

than 1-732 for the purpose of saving stages, then, in order to have | 
only four stages, it is necessary to have a ratio pressure fall of 

pls 


y 2 

From Fig. 7, for a mean initial pressure of p 1 = 4 atmospheres 
absolute, the steam velocity would be equal to 577 m. (1893ft.) per | 
second. This steam velocity, on the other hand, would require a 
circumferential speed of about 250 m. (820ft.) per second, that is (for 
a simple velocity wheel) in order to obtain a reasonable efficiency. 


Again, if we take a smaller ratio of pressure fall than Le for 


2—METHOD OF BUILDING 
PRUNNER WHEEL 


1 


2 


pressure fall of ““ = 1-73 was chosen as representing the best 
P 

combination of efficiency and practical constructional economy. 
This pressure fall is called the ‘‘ critical fall,” and when this is 
exceeded then the resulting steam velocity approaches the velocity 
of sound. Directly one wishes to utilise a substantially higher 
pressure fall per stage, then it becomes necessary to depart from 
the simple construction of parallel guide nozzles, which is peculiar 
to the Zoelly turbine, so that, instead of the simple paralle! nozzle, 
one must adopt the expanding or “‘ Laval” type of nozzle. The 
reason that Parsons employs such a small pressure fall per stage is 
entirely to keep down as low as possible the losses through leakage, 
which are unavoidable in reaction turbines, 

















Fig. 4—SECTION OF RUNNER WHEEL 


The first diaphragm plate (guide-wheel) of the high-speed 
turbines has nozzles which extend for a portion of the circum- 
ference only in the bottom half of the diaphragms, whilst in the 
other diaphragms the nozzles usually extend completely round 
the circumference. In the case of large units, however, steam is 
admitted .through channels extending completely round the cir- 
cumference for all stages. 

The governing is effected simply by throttling the live steam 
and not by varying the number of channels through which the 
steam is admitted. The throttle valve is actuated by oil under 
pressure in a small cylinder (servo motor), by hydraulic action, the 
oil being supplied by a small pump directly driven from the shaft. 


Fig. 3—STAGES IN MANUFACTURE OF NICKEL STEEL BLADES FOR ROTORS 


efficiency and the necessity of a complicated governing apparatus, 
in order to obtain a favourable consumption at partial loads. In 
this type of turbine the governing has to be carried out by con- 
trolling the number of nozzles through which the steam enters. 
Experience has shown that this method does not satisfactorily 
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answer practical requirements, /.e., continuous safe running. 
Besides, the governing is not so accurate and is less suitable for 
running in parallel with other machines. 

The,author mentions that or many years he has experimented 





Fig. 5—-CORE AND MOULD FOR GUIDE CHANNELS, SHOWING NICKEL STEEL BLADES IN POSITION 


This is the same form of governing as that which has been found 
to work so successfully for water turbines, and is now being 


with turbines designed with a high steam velocity and compound 
wheels. The many series of tests which he has carried out at 


universally adopted by nearly all the different makers of steam | different periods have all gone to show that under the most favour- 
turbines on the Continent. Its inherent advantages are, that it | able conditions it isnot ae nea to obtain a higher thermal effici- 
oci 


is extremely simple and reliable, and, contrary to fears expressed | ency with compound ve 


ty wheels than 58 per cent., whereas 


by some engineers, this method of governing works particularly | with a turbine designed with entirely simple velocity stages it is 
economically at partial loads, as is seen from the results shown | possible to obtain an efficiency of 73 per cent. and more. If, 


later. This, however, is only possible when simple velocity wheels 


therefore, in an impulse turbine it is found necessary to employ a 
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combination design of compound and single velocity stages for 
such special cases as exceptionally large units for land purposes, 
or where it is necessary to work at low revolutions, the compara- 
tively poor efficiency of the Xp S.gionet compound velocity stage 
or stages must be compensated for as well as is possible by obtain- 
ing a relatively higher efficiency in the subsequent low pressure 
single velocity stages. For this ——- almost as many pressure 
stages must, on the whole, be prov.ded for as in a design employ- 
ing only single velocity stages. ; 
It is often objected to in the Zoelly turbines that too high a 
ressure and temperature existsin the first pressure stage : against 
this it must be said that even with Zoelly turbines likewise large 
pressure falls can be utilised for the first stage even within com- 
paratively economical limits, provided that the lower pressure or 
subsequent stages have a correspondingly lower pressure fall and 
thus consequently work with a higher efficiency. In this way it 
happens that by the application of live steam at about 1701b. per 
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square inch and 570 deg. Fah.—300 deg. Cent.—the pressure and 
temperature of steam after expansion in the first stage is 70 lb. 
per square inch and 465 deg. Fah.—240 deg. Cent. Such cendi- 
tions, as regards the solidity and durability of the casing and its 
stuffing-boxes, are now-a-days easily mastered by steam turbine 
builders. 

Following on the foregoing considerations, attention is now 
drawn to a few typical designs of turbines which have been con- 
structed for various purposes. 

As the illustrations shown probably convey more to the mind of 
an engineer than a detailed explanation, only a short account of 
each design is given, and we omit them. 

The author then gave brief descriptions of a few types 
and some results of tests, a table of the latter being the 
same as that published in THe EnGingerR of March 3rd 
last. 

Zoelly marine turlbine.x—During the same period that the 
previously refe to experiments were being carried out so also 
were tests in hand, particularly with a view to perfecting a design 
of slow-running turbine suitable for ship propulsion. 

The high-pressure portion of these marine turbines is fitted with 
a series of compen velocity wheels. Owing to the number of 
revolutions being too low, single velocity wheels cannot be utilised 
to their full advantage. To obtain a reasonable efficiency with 
the single velocity wheel would allow of only a very small drop of 
pressure in each stage, which would necessitate far too many 
stages. 

Again, contrary to the theories put forward by Curtis, it was 
found advisable to adopt the ordinary parallel guide channels 
similar to those used in the Zoelly land turbine in preference to 
expanding or ‘‘ Laval” nozzles—a type of construction which has 
since proved its merits. 

These turbines were contained in two entirely independent 
casings, together with the astern expansions Owing to the low 
number of revolutions obtainable in marine turbines, it would only 
be possible to use single velocity wheels if there were a great 
number of pressure stages, which is not practicable, owing to the 
length required, and still more to the very high cost of construc- 
tion of sucha design. The high-pressure portion of these turbines 
therefore consisted of a series of compound wheels, the low- 
pressure portion consisting of impulse drum blading. 

Messrs, Escher, Wyss and Co. recently built in their workshops 
at Ziirich a set of two marine turbines, each of 7500 horse-power, 
which are now in operation in the torpedo-boat destroyer G. 173, 
of the Imperial German navy. In accordance with similar con- 
structional designs and calculations made by Messrs. Escher, Wyss 
and Co, a number of similar marine turbines are now being con- 
structed for the German, French, American, Italian, and Argen- 
tine navies. 


Dr. Edward Hopkinson said that the members of the 
Institution much appreciated the opportunity of meeting 
Mr. Zoelly, and those who had visited the works of 
Escher, Wyss and Co. on the previous day fully appre- 
ciated the work which had been done by Swiss engineers. 


The visit to these shops, if they had seen nothing else, | 


would have repaid members for the journey to Ziirich. 
The paper described in very brief terms the evolution 
of the steam turbine. Until quite a recent date 
the reaction turbine in the extraordinarily able hands of 
Sir Chas. Parsons, had held complete sway in-the field, 
but in a comparatively short period the Zoelly turbine had 
been brought to the commercial stage. The inventor had 
admittedly been greatly helped by the research work of 
Professor Stodola. It was a remarkable fact that the 
turbine now being so largely made on this system in 
Germany and elsewhere was essentially the same as 
Mr. Zoelly had produced. 

Prof. D. Stodola said it was impossible to discuss 
questions in relation to turbines without first referring to 
the work of Sir Charles Parsons, who was the practical 
creator of the steam turbine, and to whom the turbine 


industry of Switzerland was in a large degree indebted.. 


Although recently established in Switzerland, turbine 
manufacture had passed the experimental stage, and 
Swiss makers were now in a position to give reliable 
guarantees of steam consumption, and that the machine 





would fulfil the promises made for it in practical use. To 
reach such a condition of affairs had called for great 
sacrifices on the part of the leading firms. In making 
that statement he had in mind the great trouble experi- 
enced with blade material of unsuitable composition, 
especially nickel steel, and it had been necessary to take 
the turbines out of certain German warships for re- 
blading. Continental makers had also experienced great 
trouble from high superheating, which had the effect 
of causing the blades to expand to a degree which 
caused them to rub against the casing. Trouble also 
arose from distortion of the rotor, causing it to lose 
its balance. Those troubles had been eliminated, but 
it was impossible to say that all the problems had 
been solved, and he would deal with one or two of the 
points concerning which further investigation was neces- 
sary. At the present time very little was known as to 
the behaviour of the steam in the blade itself, especi- 
ally at high velocities. An elaborate investigation was 
being carried on in his laboratory, and the work done 
had been partially dealt with in his last book on the steam 
turbine. It was found that the stream lines did not 
follow the so-called theoretical lines, but set up a com- 
plicated vortex and formed compression spots on the 
concave side of the blade, as might be expected, but, as 
might not have been anticipated, also created compression 
spots on the convex side. These facts suggested the 
need for investigation as to the best shape, the best 
breadth, and the best pitch of the blades. The critical 
speed of rotation had been the subject of much practical 
and theoretical investigation, and he would refer to the 
classic work of Dunkerley in that connection. Tests had 
shown that if sutticient care were observed in equilibrat- 
ing, the rotor would pass through the critical speed with- 
out any sign of vibration. On the other hand, there 
were reported observations not yet solved by theory, 
that there were intermediate speeds at which vibrations, 
or at least perturbations, were set up. An experiment 
in which a shaft was run in water had resulted in a 
lowering of the critical speed, while at the same time the 
—* of the oscillation was reduced. On the subject 
of discs, he would refer to experiments which had been 
carried out in the shop of Messrs. Escher, Wyss and Co., 
in which a steel turbine disc was made to revolve with 
velocity sufficient to bring it up to the yield point of 
elasticity. The results attained were in accordance with 
calculation. Another point of importance was as to the 
rapidity with which a turbine could be run up to full 
power, and he would direct attention to the disastrous 
effects of running up the turbine too quickly, as the 
expansion due to unequal heating set up stresses in the 
casing at different distances from the centres. When one 
heard of a turbine brought up to full power in from two 
to five minutes, it was necessary, particularly where 
superheating was employed, to congratulate the manager 
if the casing stood the stress. With regard to the regula- 
tion of the steam turbine, important developments had 
taken place, and he was about to publish the results of an 
investigation on the governing of the steam turbine. In 
those experiments the ordinary centrifugal governor 
was replaced by a rotating blade wheel, 7.e., a centrifugal 
pump, which gave very good results. In that connection 
he would refer to the extensive development of the mixed 
turbine of Mr. Rateau. The various turbine systems 
would no doubt continue the struggle, and the rivalry 
would bring about further improvement. Much work 
had been done in connection with the gas turbine. If the 
steel makers would furnish a material which at 800 deg. 
Cent. had the same resistance as atordinary temperatures, 
the problem might be taken as solved. It would be wise, 
however, to utter a warning against entertaining a 
sanguine expectation that the day of the gas turbine was 
quite near at hand. He fully appreciated that beautiful 
invention, the Humphrey pump. 

Mr. H. C. Sparks said that reference had been made to 
the critical speed of the turbine, and it was stated that 
the critical speed of a 3000 revolution set was sufficiently 
below the working speed. He would like to know the 
actual margin allowed, or if reliance was placed upon the 
accurate balancing of the rotating parts. He had experi- 
ence of a 2000-kilowatt Zoelly set, which had been run- 
ning for more than twelve months on a varying load 
rising to 25 per cent. overload, and the turbine had been 
running for 85 per cent. of the total time. That was a 
severe service test, but Escher, Wyss and Co. had had no 
difficulty in conforming to the guarantees given. 

Mr. Fredk. Berry referred to turbine plant in operation 
at a spinning mill in Bolton, Lancashire. The steam 
consumption in that case came out at 12 lb. per brake 
horse-power. The question had been raised in Lancashire 
as to the reason for employing two turbines instead of 
one engine, as would otherwise be the case of an ordinary 
piston engine, the power being 1200 horse-power. Was 
it necessary to duplicate the turbine for mill driving 
requirements ? 

Mr. J. C. Peache (Rugby), as representing a rival tur- 
bine, expressed his appreciation of the perfect balance of 
the turbines they had inspected at the works of Escher, 
Wyss and Co. At the same time he would like to point 
out that turbine makers generally would expect very 
heavy losses to result from the revolving of the big discs 
in a dense atmosphere of steam. It appeared to him 
that it must seriously affect the efficiency in a comparison 
with the Parsons type. In the Parsons turbine the 
reaction blading at the high-pressure end had been dis- 
carded in favour of the compound velocity wheel, and 
even assuming that the efficiency of the compound velocity 
wheel could not be raised-above-58 per cent., although he 
did not admit the accuracy of the figure, there were very 
real savings by the adoption of the wheel at that end of 
the turbine where it was working under good conditions. 
Experience indicated a good efficiency for the reaction 
blading in —* with large volumes of low-pressure 
steam where the leakage ratio was small. He agreed as 
to the necessity for slow starting up, and it was essential 
that no attempt should be made to heat the turbine up 
while it was standing. 





Dr. H. S. Hele-Shaw said that the reference made to 
the work of Mr. Dunkerley omitted to mention the name 
of Professor Reynolds, of whom Mr. Dunkerley was a 
student. It was of great importance that the work should 
be continued, and if Dr. Stodola could contribute some- 
thing to the transactions on the subject it would be of 
great value to the Institution and the engineering pro- 
fession. 

Mr. A. E. L. Chorlton pointed out that the efficiency of 
the pure impulse turbine was given as 73 per cent., and 
Mr. Brown, in his lecture at the Baden Works, gave the 
efficiency of the Brown: Boveri machine as 70. It would 
therefore seem that the impulse turbine was more efficient 
than the pure reaction or compound type. Another point 
was the advantage claimed for the impulse over the 
reaction type as regarded blade stripping. : 

Mr. Zoelly asked permission to reply to the discussion 
fully in writing. 

In the afternoon of July 26th there were visits of 
inspection to the works of Messrs. Sulzer Brothers, 
Winterthur, and the Swiss Locomotive and Engineering 
Works, in which a considerable number participated. 

The tropical weather caused a good many to prefer, 
however, the excursion to Schaffhausen. Here the hydro- 
electric station of the town electricity works was visit#d, 
after which the Falls of the Rhine at Neuhausen were 
viewed, the return to Ziirich being made after dinner. 

Another party went to the Beznau Electricity Works, 
near Déttingen Klingnau. This plant, as we have already 
explained, is linked up with that,at Léntsch, and forms 
part of the combined system which serves the area 
between Rheinfelden and Netstal. 

On the following day, July 27th, there was a joint 
expedition of the whole of those attending the Conference 
to Glarus and Braunwald. The party divided at Netstal, 
those who alighted at that point inspecting the Léntsch 
power-house and the pipe track, and afterwards walking 
or driving to the Kléntaler See, where the intake is 
situated, the final stage of the journey being to Glarus. 
Here forces were joined with those who had visited 
Braunwald, and the ascent made of the rope railway, the 
whole party dining together at Glarus before making the 
return journey to Ziirich. 

On Friday there were some informal excursions, a 
considerable number making the ascent of the Uetliberg, 
while for the evening of that day the President and 
Mrs. Ellington had issued invitations for a reception and 
dance at the Baur au lac Hotel. 

On Saturday, the concluding day, members travelled by 
special train to Arth-Goldau, ascended to Rigi-Kulm by 
the mountain railway, subsequently making the descent 
to Vitznau, and thence to Lucerne by boat. ; 

This made a pleasant termination to a meeting which, 
favoured by excellent weather and good organisation, 
had been most successful throughout. 





We continue below our descriptions of the various 
works and installations visited. We hope to conclude 
the account of these in our next issue. 

MASCHINENFABRIK OERLIKON, 


The Oerlikon Engineering Works were founded in 
1876, and in the first instance were engaged mainly in 
the manufacture of tools of all classes for use in the 
wood and iron industries. Gradually, however, its sphere 
of action widened. Porcelain rolls for flour mills next 
claimed the attention of its owners, who in the eighties 
began to design and construct electrical machinery. One 
of its latest undertakings is that of the construction of 
steam turbines. The works as they now exist are 
divided into the following sections :— 

(1) Shops for electrical machines, generators, motors, 
and transformers. 

(2) Rail and locomotive shops. 

(3) Shops for the manufacture of apparatus, switch- 
boards, &c. 

(4) Shops for electro-chemical applications. 

(5) Shops for steam turbines. 

It was in the year 1901 that the manufacture of 
steam turbines was commenced, and in this year too 
the demand for electrical machinery of all kinds was 
so great that it was found necessary to discontinue the 
manufacture of tools. 

The products of the electrical machine section are 
generators for lighting, power, traction, and electro- 
chemistry—these are being made for running with steam 
engines and turbines, water turbines, and gas and oil 
engines—motors of all classes, and static transformers 
of every description and size. The company makes 
quite a speciality of static transformers for electro- 
chemical purposes. Its output of such appliances 
has exceeded a total of 130,000 kilovolt-ampéres in 
capacity, single units up to 4500 kilovolt-ampéres being 
built. It also pays particular attention to the systematic 
wholesale manufacture of small standardised motors, the 
parts of which are interchangeable. One of its most 
successful introductions in the way of motors has been a 
machine with a special provision for the periodical varia- 
tion of its speed, by means of which more favourable 
results are claimed to be obtained on fine counts than are 
possible with a constant speed drive. In this device that 
portion of the mechanism which varies the spindle speed 
works in conjunction with the arrangement which times 
the changes. An order for 227 single-phase commutator 
motors of the variable speed type, fitted with the auto- 
matic speed variation device, was actually passing 
through the shops at the date of the visit, this order 
being destined for the Gokak Cotton Mills in British 
India. This installation also includes five vertical gene- 
rators to be coupled to the vertical shafts of water 
turbines, main and distribution switchboards, cables, «ce. 

Probably, however, the firm is best known throughout 
Europe for its electric generating machinery and motors, 
particularly those for traction purposes. It was among 
the first to equip railways for electrical working, and a 
pioneer in single-phase traction work. It was the 
Oerlikon Works which constructed the experimental rail- 
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way between Seebach and Wettingen, referred to by Mr. | being for use in soldering, welding, and cutting operations, 


Switzerland,” which was read on the first day of the | balloons. We understand that this particular department 
meeting. On thisa large number of valuable experiments | of the business has largely increased within recent years, 
were made, which have resulted in the standardisation of | and that the firm has recently completed a big installation 
the voltage and periodicity employed on the Swiss rail- | for the British Government. . Three types of machines 











E. Huber-Stockar in his paper on “ Electric Traction in | the hydrogen being also used for the inflation of | sizes o 


ressures in excess of 250 volts. There are four 

each type. Type A has 380 compartments, 
type B 52 compartments, and type C 109 compartments, 
The liquor used is a 10 per cent. solution of potassium 
carbonate in distilled water. One of the necessary 
requirements for the good action of the apparatus is that 


to use 
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ways. The Spiez-Frutigen line has been equipped on the | devoted to this purpose are constructed, these being 
system found to work so well on the experimental line. | styled A, B and C. The A type machines are wound for 
Its voltage is 15,000. This is reduced to 420 in the loco- | working at a pressure of 65 volts, and their output varies 
motive, which is provided with two transformers, each of | from 0.21 cubic metres of hydrogen and 0.10 cubic metres 
1000 kilovolt ampéres capacity. A locomotive built for | of oxygen per hour in the smallest size to 1.32 cubic metres 
this line, the periodicity of which is 15, by the Oerlikon | of hydrogen and 0.66 cubic metres of oxygen per hour in 
firm, is of no less than 2000 horse-power. 

While, however, the firm is perhaps best known by 
reason of its work in the direction of electric traction, it 
is not to be understood that it is not famous for its other 
manufactures, for this is far from being the case. Its 
electric generators for power and lighting are used all 
over the world and are of the highest class, and its turbo- 
generators have during recent years come much into 
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favour. At the present time the firm has either under | 
construction, or has actually supplied, three sets of this | 
type—each of 3000 kilovolt-ampére and one of 800 kilovolt- 
ampere capacity—to the Calcutta Electric Supply Cor- | 
poration, and one of 3000 kilovolt-ampére capacity to the 
City of Dublin Electricity Works. 

As might be supposed, seeing the large amount of high- | 
tension transmission work which it has carried out, the | the largest size. Type B works at 110 volts, and pro- 
firm has constructed large quantities of high-tension | duces quantities varying according to the size of the 
apparatus which it would be impossible in the space at | machine from 0.86 H and 0.18 O to 2.25 H and 1.12 0 
our disposal to particularise. It has also instituted | —the figures relating to cubic metres—per hour. For 
departments specially equipped for the building of electro- | type C the voltage is 220, and the outputs vary from 
lysers for the manufacture of oxygen and hydrogn from | 0.72 H and 0.36 O to 4.50 H and 2.25 O in cubic metres 
the decomposition of water on a large scale, these gases | per hour. It has been discovered that it is not advisable 
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there should be absolutely no free chlorine in the water. 
As regards the consumption of energy required, it may be 
said that 6 kilowatts are required to produce in one hour 
at a temperature of 40 deg. Cent.—104 deg. Fah.— 
one cubic metre of hydrogen and half a cubic metre of 
oxygen. The consumption is slightly less at higher 
temperatures, but these should never exceed 60 to 
70 deg. C. 

This by no means completes even an outline of the 
articles and machines made at Oerlikon, which are, as a 
fact, multifarious. Among them we may mention 
electric travelling cranes of all descriptions, haulage 
gears, electrically-driven pumps, fire-engines, portable 
motors, electro-hydraulic riveters, «kc. Three-phase 
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variable-speed induction motors were constructed by the 
firm as long ago as 1890. They have been continuously 
improved, and units are now running with five and six- 
speed steps and only two sets of windings, which permit 
of a speed ratio of 1 to 8. They are used for all sorts of 
purposes, including mining, ironworks, main fan driving, 
for working pumps, rolling mills, &c. 

The latest type of machine designed and constructed at 
Oerlikon is a single-phase commutator motor with shunt 
characteristic, which is so designed that its speed can be 
varied exactly like that of a shunt motor. The winding 
of this machine is so arranged that the power factor 
remains almost at unity at all speeds. 

We have described and illustrated the works of the firm 
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THE WORKS OF THE OERLIKON COMPANY 


(For description see page 149) 
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as recently as our issue of August 23rd, 1907, and we do 
not propose to go into them in detail in the present 
instance. We are, however, enabled by the courtesy of 
Mr. G. Wiithrich, the London manager of the Oerlikon 
Company, to reproduce herewith and on pages 151 and 
154 a series of new photographs taken in the works. 
These speak for themselves and require no special de- 
scription. Many of the machines shown were made for 
this country or our colonies. 

We may also add that the various departments of 
the works include the following :—Foundries for large and 
small castings; joiners’ and patternmakers’ shops; 
machine shops; boiler-house, central power and light 
station ; anti-friction metal, brass and copper foundries ; 
forge, including twenty smiths’ fires and six steam 
hammers ; bolt shop, paint shop, electric machine shops, 
switchboard and instrument shop, and testing rooms with 
steam turbines and boilers. There are twelve cupolas 
in the foundries, and there are throughout the works 
1400 incandescent and 300 are lamps. A system of rail- 
way 5} miles in length connects the buildings with the 
States Railway at Oerlikon Station. A portion of the 
motive power for driving the works is derived from two 
points on the river Glatt, situated at distances of about 
15} miles and 13} miles respectively from Oerlikon. At 
these places dynamos, driven by turbines, generate three- 
phase current at 100 volts, which is subsequently trans- 
formed up to 30,000 volts. The electric energy is 
transmitted to the Oerlikon Works and there transformed 
down to 230 volts. Besides the 500 horse-power developed 
by the hydro electric plant, another 1000 horse-power is 
generated at the works by a steam plant comprising five 
engines and a battery of six boilers, with a total heating 
surface of 6833 square feet. The power station also 
includes two continuous-current generators of 200 horse- 
power each for lighting the works. The works employ 
nearly 2000 hands. 





THE WORKS OF SULZER BROTHERS AT WINTERTHUR 
AND LUDVIGSHAFEN. 

Another Swiss firm of world-wide repute is that of 
Gebriider Sulzer. The original founder of the business 
was one Solomon Sulzer, who was as a youth destined 
for the Church. He, however, relinquished this profession 
in order to become a brassfounder. He placed himself 
in the hands of a man in Schaffhausen, who was engaged 
in this trade, and for the sum of 500 florins was taught 
the secret of the process. In 1775 he established a small 
foundry of his own in Winterthur, and had an uphill 
fight of it. He was compelled to erect his foundry in the 
town moat, where property could not be acquired, and 
consequently it was impossible for a business to expand. 
He, however, constructed fire-engines and presses and 
much other apparatus, the manufacture of which had 
hitherto been entirely in the hands of the coppersmiths. 
After ten years of extremely hard work he at last succeeded 
in overcoming all opposition, and was allowed to erect a 
foundry above ground. Sulzer, besides being a founder, 
was an experienced turner. In a house, “ The Fig Tree,” 
he started a small turnery and workshop fitted with 
machine tools. The business had commenced to flourish, 
and the harvest appeared to be at hand, when the French 
Revolution broke out. The business was no longer able 
to support a large family, and in 1806 he left it to his son 
Jakob, then twenty-four years old, while he himself 
emigrated to Lorraine. In August, 1807, he died without 
again seeing hisson. Jakob Sulzer married a Wiirtemberg 
woman, Katharina Neuffert, by whom he had two sons, 
the first brothers Sulzer—Johann Jakob born in 1806, 
and Salomon, who was born in 1809. At that time the 
works were simple and extremely modest. The whole 
brass foundry could only boast a floor space of 580 square 
feet, and casting was only undertaken once a week at 
the most. In 1823 the business had so far increased that 
3 tons of castings were made in a year, while his father 
had been proud to reach 25 cwt. in that time. In the 
machine tool shop Sulzer always preferred to work at 
the lathe. 

In 1827 Johann Jakob Sulzer, then twenty-one years 
of age, left his native town on foot, according to 
the custom of the trade, in order to obtain a wider 
knowledge, and learn what methods of working were being 
employed in other parts. He first found employment in 
a small workshop at Berne, but stayed there only 
a short time. From there he wandered vid Geneva to 
Lyons, where he obtained work in an iron foundry. In 
1830 he visited Paris, but could not find work there, so his 
father decided that he should attend the Ecole des Arts 
et Métiers for eighteen months. In 1830 the father 
moved into a new brass foundry at Holdertor. In 1832 
young Salomon Sulzer, then twenty-two years old, started 
on his wanderings, and in the same year Jakob Sulzer 
went home from Paris. His first work was the construc- 
tion of a screwing machine capable of making 1}in. to 4in. 
screws. In 1834 an iron foundry was built. Two 
founders and two labourers were alone employed at first. 
A horse drove the blower, and not till 1839 was this 
method of working superseded by a 4 horse-power steam 
engine. In this year a larger foundry was built, and the 
first iron foundry turned into a machine shop. From 
this time the business went rapidly forward. 

The present works cover an area of over 17 acres. In 
1881 branch works were built at Ludvigshafen, which have 
an area of over7 acres. The annual melting capacity of 
the first small cupola in 1834 was about 200tons. To-day 
the annual production of castings averages about 20,000 
tons. The heavy foundry comprises five cupolas with 
melting zones of a depth of from 13ft. to 164ft. Each 
cupola can yield from 5 to 9 tons hourly. The handling 
of the material in the foundry is facilitated by 46 cranes 
of carrying capacities ranging between 1 and 25 tons. 
The light foundry is managed separately, and comprises 
hydraulic and pneumatic machinery, and 5 cupolas 
yielding between 3 and 6 tons hourly. The metal 


foundry covers a floor space of 9700 square feet. It can 
certainly be said that the foundry arrangements of these 
works are as excellent as anything could be, 
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The three sons of Jakob Sulzer, Heinrich, Albert, and 
Eduard, and Jakob Sulzer, the son of Salomon Sulzer, 
were the guiding forces in the following generation. To- 
day their sons and sons-in-law are working side by side 
with them. The staff employed at the present time 
numbers 5500, of which 4000 are at Winterthur. 


We have said that in 1839 the only engine in the works | 


was of 4 horse-power. Now-a-days there are three 
electric generating stations with three sub-stations 
developing 2200 horse-power to supply the necessary 
power and light. The works are arranged for the manu- 
facture of steam engines, various classes of boilers, in- 


cluding water-tube boilers, stationary two and four-stroke | 


cycle Diesel engines, marine engines and boilers, complete 


steam boats, high and low-pressure centrifugal pumps, | 


fans, refrigerating plants, low-pressure steam and hot-water 
plants for the heating of buildings, plants for cooking by 
steam, dyeing and bleaching machines, rock drills, and 
chocolate and condensed milk machinery. The firm com: 
menced building steam engines in 1849, and has since 
built a large number of vertical and horizontal types up 
to 6000 horse power each. The first boiler left the works 
in 1841, and a few weeks ago No. 6300 was completed. 
The manufacture of centrifugal pumps was begun in the 
sixties. 

Up till January of this year nearly 950,000 horse-power 
in steam engines, boilers with a heating surface of over 
250,000 square metres, about 175,000 horse-power of 
Diesel engines, nearly 400,000 horse-power in high- 
pressure centrifugal pumps, and 9700 heating plants 
have been supplied by the firm. 


tons of castings. 


As early as 1893 the firm secured the manufacturing’ | 
rights of the Diesel engine. The first experimental engine | 
of this type was built at Winterthur in 1896, but manu- | 
facture on a large scale was not undertaken till 1903. | 


The first reversible marine Diesel engine was exhibited 
by the firm in 1906 at Milan. It fitted the first Diesel 


engine for marine purposes into a cargo boat trading on | 


the lake of Geneva. This engine was of 45 horse-power, 


and worked on the normal four-cycle principle combined | 


with electric reversing gear. Since 1906 directly rever- 


sible two-cycle Diesel engines have been built for tugs, | 


river and passenger boats. 
It is quite unnecessary for us to say anything regarding 
the various manufactures of this firm. They are 


abundantly well known, and.are of the highest class of | 


workmanship. Indeed, we do not think we should be 
overstating the case if we said that no better finished 
work is sent out by any firm in the world than is 
associated with all the machines supplied by the Gebriider 
Sulzer. 








OBITUARY. 
WILLIAM ISAAC LAST. 

WE regret to have to record the death on the 7th inst., 
at a comparatively early age, of William Isaac Last, 
director of the Science Museum, South Kensington. He 
was born at Dorchester in 1857, and educated privately. 
In 1873 he was apprenticed with the firm of Hayward- 
Tyler and Co. In 1877 he won the Senior Whitworth 
Scholarship, obtained the second scholarship prize in the 
following year, and the first prize in the two following 
years, besides the first prize for the whole three years. 
He elected to take up his scholarship at the works of Sir 
Joseph Whitworth at Openshaw, Manchester, meanwhile 
attending classes at Owens College. It is possible that 
his intense application at this period had an effect on an 
unusually vigorous constitution. 

He was in the civil engineer’s office of the Hull and 
Barnsley Railway, and was then induced to go out to Port 
Elizabeth, South Africa, but realising quickly that this 
was hardly the sphere for his talents, he returned to 
England and was with the Brush Company. He acted 
also as examiner in Machine Construction and Drawing to 
the Science and Art Department, and in 1890 he was 
selected to fill the important post of Keeper of what is 
now the Mechanical Engineering Collection in the Science 
Museum, which was then at a very low ebb. Very 
quickly he introduced the system of showing objects in 
motion with compressed air, kc. Shortly after the Naval 
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Engineering Collection was entrusted to him He was 
instrumental in adding to both very largely and in im- 
proving their arrangement, so that now they may be said 
to be unrivalled; indeed, they have served as models to 
our German neighbours. 
In 1904, on the retirement of Major-General E. R. 
Festing, C.B., Mr. Last was appointed director of the 
whole Museum. His death, occurring as it has on the 
eve of the realisation of his ardent hopes that a building 
should be erected worthy of the nation’s position in the 
| march of Pureand Applied Science, is a loss, not only to his 
colleagues but to the State. Mr. Last was elected an 
Assoc. M. Inst. C.E. in 1886. In the following year he 
| was awarded a Watt Medal and Telford Premium for his 
paper on “ Setting Out the Curves of Wheel Teeth.” He 
| was of a retiring disposition, but was ever ready to give all 
| the assistance in his power, as we have experienced from 
time to time when preparing historical articles. 








NEW ITALIAN DREADNOUGHT CONTE DI 
CAVOUR. 


YESTERDAY morning, August 10th, this new battleship 
was successfully launched at Spezia. Admiral Mirabello’s 
crusade against lack of homogeneousness is beginning to 
produce its fruits, which began to appear in the Vittorio 
Emanuele, Regina Elena, Roma and Napoli type, and in the 
eight armoured cruisers of the Pisa class. The former possess 

| good speed and an armament of two 305mm. and twelve 
203 mm. guns; the latter will probably not have their 
number added to, as opinion has turned in favour of Dread- 
noughts, of which four were designed by Gen. Masdea. 

The Conte di Cavour is the second example of these, the 
first being the Dante Alighieri, launched at Castellamare in 
August, 1910, and the other two the Giulio Cesare, in 
Ansaldo’s yard at Sestri Ponente, and the Leonardo da Vinci, 
being built at Odero’s at the Foce, both of which are to take 
the sea next month, and will be completely ready in 1914. 

The Conte di Cavour, as indeed the other two not yet 
launched, differ in several points from the Dante Alighieri, 
| specially in heavier armour plating—giving them more dis- 
placement—and in the elevated turrets adopted after the 
satisfactory results of the Minaes Geraes and the Michigan. 
Their thirteen heavy guns are carried in three turrets for 
three guns each at bows, stern, and amidships, and in two 
elevated two-gun turrets immediately behind the triple 
turrets at bows and stern. Their speed of 22 knots gives 
them 2 knots advantage over ships like the Arkansas and 
Wyoming, while the weight of their broadside of big guns is 
as 0.247 kilos. per ton of displacement, against 0.181 kilos. 
From the ballistic point of view the Texas is also inferior with 
0.235 kilos. per ton displacement, and the English Monarch 
is the only one which shows superiority, with her quota of 
0.253 kilos. The three new Italian ships have, however, 
five guns for use in extreme sector firing, against the four 
guns of the above units. The Viribus Unitis class, now 
being built by Austria, will have, on the other hand, twelve 
guns of 305 mm. in four three-gun turrets—two of which are 
elevatel—giving them six guns for bow and stern firing, but 
a lesser broadside weight, and there is much discussion in 
technical circles as to the respective merits of the two types. 
| The following are some of the principal details of the 
| Conte di Cavour :—Leagth between perpendiculars, 168.96 m.; 
| beam, 28 m.; draught, 8.452m.; displacement, 21,500 tons ; 
pg cage 24,500 horse-power ; speed, 22 knots. There are 

to be twenty Blechynden type water-tube boilers. The 
| normal coal and petroleum capacity is 1000 tons. The 
armament will comprise thirteen guns of 305 mm., 46 cal. 
| (weight 64.112 tons, weight projectile 417 kilos.), twenty 
guns of 120mm., 50 cal., and thirteen guns of 76 mm., 
| 50 cal. There are to be three submarine torpedo tubes (two 
| lateral, one stern). The complement will consist of 44 officers 
|and 950 men. A view of the vessel on the stocks is given 


| above. 
| 








| JnstTrTUTE OF MARINE ENGINEERS.—In addition to the essay 
| competitions promoted by the Council of the Institute of Marine 
| Engineers for the different sections of its membership, an award 
| of £2, in books or instruments, or towards the payment of class 
| fees, is offered to apprentice engineers throughout the kingdom 
| for the best essay on the subject, ‘‘ Improvements in Workshop 
Practice in respect to Machinery and Fittings.” The paper to be 
the sole work of the ¢ompetitor, to consist of, approximately, 2000 
words, to be signed with a nom de plume (the name and address of 
the .writer being also enclosed in a sealed envelope with the 
nom de plume written on the outside), and to be delivered, 
addressed to ‘‘The Secretary, Institute of Marine Engineers, 58, 
Romford-road, Stratford, London, E.,” by September Ist next, 
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RAILWAY MATTERS. 


Tux Alberta Electric Railway Company expects to 
start work at once upon the construction of the line between 
\edicine Hat and Banff, with Calgary as principal seat of opera- 
tions. The first portion of the system, comprising eighty miles 
between Calgary and Banff, is expected to be ready for working at 
the end of next year. 


Ir is stated in the columns of the Electrician that a 
1000 horse-power locomotive driven by a Diesel engine has just 
been set to work on the Prussian State Railways. The drive is 
direct to the axles and the outward appearance is similar to that 
of an electric locomotive. _ Nearly £12,000 have been spent in 
experimenting with this engine. 


Tue Board of Trade have recently confirmed the 
Order made by the Light Railway Commissioners, authorising 
the abandonment of part of the railway authorised by the 
County of Hertford Light Railways Order, 1906, and reviving 
the powers of the County Council in respect of the remainder of 
that railway, and for other purposes, 


Ir is expected that the section of the railway between 
Kao Plyng, Siam, and Utaradit will take the place of the caravans 
which now bring down es 800 tons of goods yearly, 
consisting of hides, wax, horns, lacquer, betel nut, and medicinal 
plants to the value of about £22,200, taking back in return kero- 
sene, dry goods and dried fish valued at about £51,800, 





AccorvinG to Electrical Engineering, the conversion to 
electric traction of the Vienna Stadttahn and the construction of a 
considerable length of new underground electric lines connected 
therewith, is being considered by the Vienna Traffic Commission. 
Probably a concession will be granted to a company to carry out 
the work, which will involve the expenditure of about five million 
pounds, 


For the purposes of attending to their overhead equip- 
ment in case of repairs, &c., the Johannesburg Tramways have 
recently purchased a tower wagon driven by a petrol motor, which 
is illustrated in the columns of our contemporary, <African 
Engineering. It is, of course, essential that the wagon for carrying 
the tower should be independent of the supply of electric power 
for its transport to the site of operations, and there is no question 
that the petrol engine is the best for the purpose. Only a few 
years ago fast-trotting horses were generally employed to take 
towers to the scene of a breakdown, but the great extension of 
electric tramways now necessitates a more rapid means of loco- 
motion, 


Tue first of the new bogie trains for the suburban 
services of the Great Eastern Railway is now in operation on the 
Loughton branch. According to the Railway Club Journal, its 
working during the present month is as follows :—Leaving Epping 
at 8.44 a.m. it calls at Theydon Bois, Loughton, Buckhurst Hill, 
(ieorge-lane and Snaresbrook, and is due at Liverpool-street at 
921. It then goes to Tottenham as an empty train, and is not 
seen again on the Loughton line till it forms the 6.12 p.m. from 
Liverpoo]-street to Loughton, where it is due at 6.43, Returning 


thence at 6.50, it runs to Fencburch-street, due 7.29, and departs | 
at 7.44 for Loughton, arriving 8 29; it leaves there at 8.38 and | 
reaches Liverpool-street at 9.10, making its final run by forming | 


the 9.16 to Epping, where it is due at 10.10. 


Tue ideal place for placing rail bonds is underneath the | 


In this position the bond can be made very short, 
usually not over 10in. Unless double bonding is required for 
conductivity, the practice is not recommended. | It is better to use 
a single bond of sufficient capacity. For contact surface about 
100 ampéres per square inch is good practice. Angle Dene should 
have a sufficiently large space between the plates and web of the 
rail, so that the bonds will not be pinched. In drilling holes in 
the rail oil must not be used. Sal ammoniac in water isa good 
lubr cant.” Immediately after drilling the hole must be wiped out, 
and the bond put in place withoutdelay. When using a screw com- 
pressor a very small amount of flake graphite mixed with oil placed 
in the punch hole in the bond head will prevent the compressor 
plunger from cutting the bond, and enable the compressor screw 
to be turned up much more readily. 


angle plates. 


Tue Electric Railway Journal recently published the 
results which have been obtained on the 96 miles of track of the 
Washington, Baltimore, and Annapolis Electric Railway, which is 
now entirely operated with continuous current. 


the city portions of the track had been operated on 600 volts con- | 


tinuous, and the rest on single-phase current. The new system is 
entirely continuous current, and is remarkable for the high voltage 
—1200. This high-tension system is reported to give every satis- 
faction and to be very economical. The maintenance of the single- 
phase cars cost 0,42d. per car mile, but the new system only costs 
0.09d., whilst the maintenance of the electrical equipment on the 
cars has fallen 33 per cent. The total operating expenses for 
single-phase current were 11.89d. per car mile, and have been 
reduced by the new system to 9.5d. Electrical delays have been 
reduced from 33 per cent. of the total to 19 per cent., although 
the total delays, including ‘‘ power off,” have been much reduced. 
—" the change seems to have had most satisfactory 
results, 


WHILE it is too early in the use of gears for large electric 
locomotives to make an absolute statement of fact in regard to the 
allowance pressures, experience thus far indicates a pressure of 
1000 Ib, per square inch width of gear face as a perfectly practicable 
value for continuous rating of large gears. With special steel 
pinions and high-grade gears it is protably safe to exceed this 
hy It is well known that for short hauls pressures far above 
10001b. per inch are now in daily successful operation. In the 
locomotives for the St. Clair Tunnel, for instance, the pressure is 
carried on a single gear having a 6in. width of face. The normal 
loads at which the locomotive operates on the up-grade give a 
pressure of from 15001b. to 2000 1b. per inch width of face on the 
gears, With this pressure the pinions have a life of 40, to 
50,000 miles, and none of the gears have yet worn out, although 
the locomotives have been in continuous operation for over two 
years. With twin gears there is a possibility of further increase in 
unit pressure, as the absence of relative skewing of pinion 
— gear shafts produces a better application of the tooth 
oad, 


Pans are in hand for the completion of the Matadi- 
Leopoldville Railway, Congo. This line is the sole connecting link 
between upper and lower Congo. River communication on the 
Congo is completely cut off by the falls extending north of Matadi 
for 225 miles, while the overland caravan route is very difficult. 
Before the advent of the railway the journey by the caravan route, 
barely 250 miles in length, between Matadi and Stanleypool occu- 
pied ag | days, and the cost was some £2 per load of 65 lb. 
to 75lb. By the railway the journey is made in twodays, and the 
cost of transporting such a load isa little over 5d. The railway, 
250 miles long and built at a cost of £3,153,500, is a narrow gauge 
single-track line, with ninety-nine bridges, all but one being con- 
structed of iron. The line leaves the south bank of the Congo 
River at Matadi, 100 miles from the mouth, and meets the river 
again at Dolo, on the Stanleypool, someseven miles above Leopold- 
ville, to which town it runs down the bank of the river through 
Kinchasa, where there is an excellent ha: bour. Leopoldville har- 
bour 1s dangerous, owing to the vicinity of the rocky reef at 
Kallin Point and of cataracts, 





Up to last year | 


NOTES AND MEMORANDA. 


Ar the Royal Institution, Mr. A. W. Porter recently 
showed an experiment with a wire heated to redness by the e 
of a current and cooled at intervals by lengths of glass take 
threaded on. The interposition of lagging between wire and 
atmosphere should reduce the heat losses and tend to make the 
wire still redder inside the tubes. But thisis only one effect, and it is 
overpowered by anotber one, the increase in outer cooling surface. 
As the depth of lagging is increased a point is reached when the 
restraint in outflow of heat overpowers the effect of increased 
cooling surface, and the wire is hotter where covered than it is at 
the bare intervals. 


Tue difficulties met with in electro-galvanising are 
caused by (1) the inconvenience of having entirely to surround the 
article to be treated (ascathode) with the zinc anode, and (2) the 
poor adherence of the deposited zinc. In the so-called ‘ regene- 
rative method ” the anode is of lead and the electrolyte is zinc sul- 
phate, acidified with sulphuric acid. The solution is continuously 
circulated through the cell and then through a regeneration vat 
containing zinc dust before it returns to the cell. Rapid neutralisa- 
tion takes place in the vat owing to the good contact with the 
finely powdered material. In sucha cell the zinc deposit is very 
pure, adherent, and uniform. 


OccaSIONALLY a machinist gets a casting to turn that 
is too large for his lathe, or the overhang from the chuck or face- 
plate is too great, causing a great deal of chattering. Tightening 
the boxes and stiffening the tool support are usually not sufficient 
to eliminate it. According to a writer in the American Machinist, 
a good method of getting over the difficulty is to run the lathe on 
the reverse belt, and turn the tool upside down. This prevents 
the casting from jumping and riding on the tool. It has also been 
found that a heavier cut may be taken through a rough hole or 
one that was out of truth, thereby getting under the skin of the 
casting quicker and saving the tool. 


THE engineering skill required in the design and con- 
struction of electric furnaces lies not in the fundamental conversion 
of energy, but in building them well and efficiently, the latter being 
of far greater importance than in combustion furnaces in which the 
cost of a unit of heat is so much less that great economy is not of so 
much importance. Heat generated electrically costs more per 
unit of heat, hence successfully to compete with combustion heat 
it must have other advantages ; one of these is that such heat can 
be applied more directly to the materials, hence with far less 
waste, and when in addition the furnaee is built so as to keep the 
| heat in it as much as possible, the difference in the amount of heat 
| required may become very great, thereby compensating for the 
| higher cost per unit. 
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coal and oil simultaneously for fuel for the boilers. Each 
furnace is provided with four oil burners, 
delivered to the boilers at 20 lb, pressure per square inch, and 


atomised by means of a steam jet. Under actual operating con- 


runs were as follows:—With coal 1188 horse-power, with oil 702 
horse-power, with coal and oil together 1445 horse-power. 
found that a 2000-kilowatt station load can be carried by each 
boiler when using coal and oi] together with as much ease and 
certainty as 1200 kilowatts per boiler can be carried when coal 
is alone used. The cost of oil for producing a certain amount of 
steam is about 33 per cent. more than that of coal. 


In a paper on “ Marine Boilers” read before the Insti- 
| tute of Marine Engineers by Mr. James Innes, the author points 
| out that there have been very few cases of late years where it has 
| been necessary to repair the shell plating of boilers, although 
| during the old compound engine days it was common. This has 
| been due to the fact that in almost all cases the shell plates have 
| been made of steel of large size, and have been riveted by 
| hydraulic pressure. Not only have the shell joints—viz., the 
| longitudinal and circumferential seams—been properly designed, 
| but the former have been properly placed well up on the boiler 
| side, In the eighties it was no uncommon thing to find longi- 





MISCELLANEA. 


Frencw and German automobiles are becoming more 
and more used in the streets of Athens and Pirxus, but British 
makes are rarely seen, though one would suppose there would be a 
good opening for them. 


WE hear that the naval airship will soon be out and 
ready to fly. It has, in its altered and complete state, been 
weighed, and the result er In place of the two-bladed 
aft propeller, two four-bladed propellers have been fixed A similar 
arrangement is made forward, thus giving four propellers in all. 
The screened gangways connecting the two gondolas has been 
sacrificed for lightness. In about ten‘days or so the airship will, 
it is said, be ready. 


THE purpose of a Military Institute of Radiotelegraphy, 
which has recently been constituted in Italy, is to co-ordinate the 
radiotelegraphic and radiotelephonic services of the navy and 
Army in the interests of national defence, to give naval and mili- 
tary officers the education necessary to fit them for the manage- 
ment and direction of wireless telegraph stations, and to provide 
opportunities for theoretical and experimental research on the 
various systems, _The institute will also enable inventors to carry 
out experiments, on the recommendation of the Permanent Com- 
mission for Radiotelegraphy. 


Tue question of the use of copper water pipes in private 
houses was raised at a recent meeting of the Health Board of the 
Seine department. A plumber had written to the Prefect to ask if 
| Copper piping could be used. The Director of the Muncipal 
| Laboratory said that no regulation existed — such a 
| gp om but he advised the Prefect to consult the Board of Health. 

. Armand Gautier was appointed by the board to study the 
matter, and he has reported in favour of permitting the practice. 
Lead, said M. Gautier, was used because it was cheaper and more 
| pliable than copper, but he saw no objection to the use of the 
latter. 


THE late surveyor to St. Paul’s Cathedral recently 
caused an opening to be made in the concrete of the dome in order 
that the condition of the great chain which binds it at its base 
might be disclosed. This chain has been embedded in lime con- 
crete for more than 200 years, and it was found to beas bright and 
perfect as when new. The reason why steel encased in concrete is 

revented from rusting is that the oxide of iron chemically com- 
lass with the cement, forming a covering of ferrite of calcium, 
| which is a good protective agent, and numerous experiments have 
shown that steel embedded in concrete for any number of years is 
found in the same condition as the day it was put in, and even 
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where rusty steel has been used, it is seen that ultimately the rust 
has disappeared, 


| AccorDING toa recent Consular report, the year 1910 wit- 
| nessed a somewhat tardy awakening tothe possibilities of one of Spain’s 
most important sources of wealth, namely, the streams which flow 
| from her mountain chains. Madrid has taken the lead and has 
| already begun to avail herself of the sole natural advantage with 
which her geographical ition has endowed her. A large 
| electrical station, drawing its power from a waterfall some 125 miles 
distant, has been established, and the company states that it is in 
| a position to supply for industrial purposes electricity at a cheaper 
rate per unit than can be obtained in any other European centre. 
The establishment of other power stations, drawing their motive 
force from the streams of the Guadarrama Mountains is contem- 
| plated, and it is ho that the example may be followed by other 
| towns of the central plateau. 
ELEcTRICAL machinery ‘is making great progress in the 
| South-African mining industry, and would probably have made 
| more marked and rapid advances had there been sufficient power 
| available. The Victoria Falls and allied sources of supply are still 
far from being complete, and it is anticipated that large demands 
for aid will be made upon the resources of the Tweefontein power 
station as soon as it is erected. The South African Mining 
Journal remarks that ‘‘on the Rand we are only too painfully 
aware that proper design and good construction and workmanship 
are often absent from mine installations, and apparatus is bought 
on t of cheapness rather than on account of quality or suit- 





| tudinal seams at the bottom centre line, and in not a few inst 
has it been necessary to fit new butt straps or re-rivet the old 
| straps owing to leakage. 


Ir is also a well-known and established fact that many 
cases of furnace distortion in foreign-going steamers have happened 
after from forty to seventy days’ steaming, while lying under 
heavy banked fires just before going to discharging berths. The 
period of danger, therefore, appears to be when lying with steam 
| on boilers and engines at rest. It would seem that making steam 
without taking it away by the engines is far more dangerous to the 
furnaces than when making steam to the utmost and engines taking 
it away. This seems paradoxical, but, in the author’s opinion, it is 
one of the causes of tramp steamer furnaces being distorted. 
During the time of banked fires it would also appear that the 
deleterious matter held in suspension through the excited state of 
the water sinks, and a portion naturally falls on the furnaces, and 
may possibly have something to do with the creeping down of 
furnaces, which is so very common. 


For a given output, modern dynamos are much smaller 
than older types. The magnetic flux-density is much higher 
and so the core losses are greater. The agreement between 
experiment and calculations as to heat losses has hitherto been far 
from satisfactory. This is due mainly to the use of erroneous 
formule for the eddy current losses. The author of an article 
appearing in the columns of a French contemporary shows how 
simplified approximate formule, which are sufficiently accurate for 
everyday work, can be obtained from advanced theory. He dis- 
cusses the rate at which the armature loses heat by conduction, 
radiation, and convection currents. He takes into account the 
fact that the thermal conductivity of iron varies with its magnetic 
flux-density. The quantity of heat dissipated is a function of the 
velocity of the armature. Formule are given for the case when 
the surface is polished and when it is dull. Use is made of several 
of Fourier’s solutions to find the rate at which heat is conducted 
away in special cases, 


A peEvicE for detecting fire-damp in mines, recently 
invented by two chemists of Sydney, New South Wales, gives its 
warning either by a bell or by the flashing of a light. The origi- 
nators of the contrivance based their procedure upon Graham’s 
law of the diffusion of gases, taking also Ansell’s fire-damp 
detector as an additional starting-point. The apparatus consists 
of a piece of glass tubing bent into U-shape, with the lower curve 
flattened. One leg of the U has a funnel atits upper end, and the 
open mouth of this is covered by a thin disc of plaster of Paris, 
mixed thin, so that in drying it remains porous. The other leg is 
crowned by a small reservoir containing mercury, with a little tap 
to allow the metal to be run into the bent tube below as and when 
required. Through the lower part of each leg is passed a fine 

latinum wire, that of the funnel-topped one being about }in. 

low the level of the other, and immersed in mercury, which fills 
the bend of the U up to this level. The wires are connected to 
the poles of an ordinary battery, and thence effective connection is 
made with either an alarm bell or coloured light. When the 
detector is brought into the presence of a mixture of gas and air, 
the gas permeates the plaster of Paris seal and depresses the mer- 
cury column below. This naturally causes the mercury in the 
other leg of the U to rise, coming into contact with the platinum 
wire just : bove it. This contact completes the circuit, and sets 
either bell or light to work. The apparatus can be adjusted to 
give warning of the presence of as small a proportion as 2 percent. 
of gas, 





ability of the design for the purpose in view, a tendency the effect 
of which is not improved by the monopoly enjoyed here by certain 
manufacturers of electrical apparatus.” 


Tue Lancaster Corporation is carrying out a scheme 
for a new footbridge across the river Lune. According to the 
Times, it will be in two portions, one open and the other tubular. 
The open section will have three spans of 95ft. each, carried on 
steel cylinders with close-webbed girders ; the closed portion will 
consist of an iron cylinder, 13ft. in diameter, under the Midland 
Railway at the Skerton side of Lune-street. There will be no 
steps, access being given from Lune-street and St. George’s Quay, 
near to the point where the Castle Station branch line crosses, b: 
means of easy inclines, and the bridge will be accessible at all 
states of the weather and tide. A clear walking space of 10ft. 
throughout will be provided, and the total length wil! be 167 
yards. It is estimated that the scheme, which has the approval of 
the Board of Trade, will cost £7850. There is also a proposal for 
the building of a bridge over the Ribble from Preston to Pen- 
wortham, in substitution for the existing bridge. 


THE annual report on the samples of Portland and 
other cements examined in the testing laboratory of Gross-Lichter- 
feld has recently been issued by Professor Burchartz. During 1909, 
the year covered by the report, 150 Portland cements were tested, 
of which 135 were slow-setting, and 15 quick-setting. Whilst all 
the samples withstood the cold water test for soundness, 19 failed 
in the boiling test. Five cements left more than 5- per cent. 
residue on the fine sieve. Two cements failed to reach the pre- 
scribed tensile strength after seven days, whilst twelve failed to 
reach the required compressive strength after twenty-eight days 
under water. The specific gravity lay, in the great majority of 
cases, between 3.05 and 3.15, or after ignition, between 3.20 and 3.25. 
A special series of tests showed that those cements which failed in 
the voiling test were inferior in strength to those wh'ch with- 
stood the test, but most of them nevertheless satisfied the re- 
quirements of the Prussian Standard Specification as to strength. 
The figures show a very considerable increase in the average 
strength of German Portland cements from 1907 to 1309. The 
number of cements, other than Portland, examined is too small to 
permit of a useful comparison being made. 


An electric lighting plant that is interesting on account 
of historical features rather than its efficiency is that of the South 
Foreland Lighthouse on the cliffs between Dover and St. Margaret’s 
Bay. At the present time, states Electrical Engineering, only the 
‘high ” lighthouse is in use, as the ‘‘low” lighthouse, lower down 
on the cliff, was put out of service some years ago, when the fixed 
light of its partner was converted into a revolving light. The light 
is given by a single vertical carbon open arc lamp, with clockwork 
feed and fluted carbons about 7in. in length, which have to be 
renewed several times in one night. For this purpose, two separate 
lamps are employed, arranged so that one can be slipped into place 
when the other is withdrawn for carboning. Alternating current, 
at a high frequency, is supplied, and the lamp takes about 
60 ampéres. The power station is about 100 yards distant, and 
contains steam-driven alternators of the old Holmes magneto 
pattern, with rows of inwardly-pointing permanent horseshoe 
magnets between the — between which pass the coils of the 
revolving armature. Two such alternators are used in series on 
the arc lamp, and they are coupled together and driven by an 
elaborate arrangement of countershafts, fast and loose pulleys, 
&c., from a single-cylinder horizontal engine. 
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H. K. pe 8.—As far as we know the book is not obtainable in this country, 
having been published pote and in limited numbers. Why not 
write to the Paris publishers given at the head of the review. 

A. M. B, (Hampden House).—We fear that no amount of endeavour on 
our part couid find replies to your locomotive puzzles. Who can say 
why one man likes three cylinders and another four cylinders? Why is 
opinion divided on compounding and superheating? As to. Great 

estern historical engines we can add nothing to that already published 
in our issue for December 16th, 1910. 
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Social Reforms and Industry. 


It has been estimated by a French political 
economist that every new social law diminishes the 
profits upon industry by 3 per cent., and that with 
thirty such laws it would be impossible to carry on 
business at all. Although this number has not yet 
been reached, the effects of the social reforms 
already put into operation are sufficiently onerous 
to bear out, at least in part, the truth of this 
maxim. So long as an industry is prosperous it 
can support such burdens without apparent incon- 
venience, but as soon as a slack time sets in the 
social millstones are sufficiently heavy to drag it 
down. In few countries has social legislation been 
so active of late years as in France. Across the 
Channel the conditions would appear to be particu- 
larly favourable to the application of laws that aim 
at increasing the comfort and well-being of the 
working classes. A country rich in natural re- 
sources and not over-populated ought to allow of a 
better standard of living than others that depend 
very largely upon imported supplies. If the 
standard is not high there must be special reasons 
for it, and some of these reasons will undoubtedly 
be found in ill-conceived social reforms. The first 
of these is the Employers’ Liability Act, which, on 
account of its stringent provisions, has done more 
than anything else to restrict industrial enterprise. 
If the employer could insure his men upon fair 
terms there would be less cause for grievance, but 
in France the insurance companies have matters 
very much their own way, and for risks in engineer- 
ing shops they levy a premium of 24 per cent. on 
the wages. This, too, is not limited to the wages 
of the men working in the shop, but it has to cover 
the salaries of the entire staff, so that the rate, in 
proportion to the risk, is very much higher than it 
seems. In some branches of industry the premium 
rates are exorbitant. The only reason why agri- 
culturists hesitate to employ machines, unless they 
are absolutely obliged to do so, is the high premium 
they have to pay the insurance companies directly 
power mechanism is introduced on the farm. 
Of even more serious import to industry is the law 
of 1900, which prohibits employers from running 
workshops, where apprentices are employed, more 
than ten hours a day. Previous to that date it 
was a usual thing for men to work eleven hours, 
and, on the passing of the law, employers were 
therefore confronted with the alternative of reducing 
their output or refusing to take apprentices. As 
the men themselves objected to having apprentices 
attached to them, on account of the impossibility 
of earning more money by working overtime, the 
apprenticeship system rapidly dropped out. The 
effect of this upon all branches of industry can 
easily be imagined. In highly skilled trades there 
is a growing dearth of good men; and in others 
the general standard of workmanship has declined, 
although the true French mechanic has an inborn 
genius for careful and intelligent work that will 
show itself in spite of neglect. All the various trade 
associations have for years past been complaining 
of the evil results of a law that restricts the liberty 
of an employer who has apprentices. The idea of 
the legislator is apparently to take the apprentice 
from the workshop and put him to a technical 





school. As a social reform it has proved dis- 
astrous. 

Employers do not object to social laws that aim 
at improving the well-being of wage-earners, if they 
are of an essentially . practicable and workable 
character. The trouble arises from the fact that 
these laws are usually drawn up by theorists who 
have no knowledge of the working and economical 
conditions of the industries for which they legislate. 
The only enactment in France which has given 
beneficent results is the compulsory closing of 
workshops one day a week. It is a curious fact 
that it is only within the past two years that this 
law has been in operation, and, natural though 
such a law may seem, it has nevertheless caused 
trouble in many trades. The climax in “social 
reforms” is the scheme for old age pensions, which 
has so far proved a fiasco. The great danger of 
laws of this kind is that they may give rise 
to irritating and annoying formalities that are 
out of all proportion to the benefits that 
are supposed to accrue to the recipients of 
the pension. ‘The great majority of employers are 
not averse to any intelligent pension scheme, but 
they object to be drawn into a maze of legal tech- 
nicalities for the sake of enforcing upon the work- 
man something that he will not accept. There are 
probably comparatively few employers of labour in 
France who have not rendered themselves liable to 
fine and imprisonment simply because they are 
unable to comply with the law. It adds to the 
worries of trade without any corresponding advan- 
tage, and, in the case of manufacturers who can 
hardly make ends meet, may represent a serious 
loss. Finding that the workmen are refractory to 
the pension scheme, the Government has recently 
caused circulars to be issued intimating that if 
employers are unable to deduct the workmen’s con- 
tributions from their wages, the employers them- 
selves will have to pay for both. This solution has 
been apparent from the beginning, but its legality 
is seriously questioned. There are, indeed, many 
things about this extraordinary enactment that will 
have to be elucidated in a court of law. The old 
age pension scheme would no-doubt be approved of 
by the general body of employers if its conditions 
were loyally accepted by the men; but the great 
danger of these social reforms lies in the uncom- 
promising attitude of the trade unions, which aim 
at shifting the entire burden on capital. As the 
unions enjoy a strong political influence in France, 
they will very probably succeed in modifying the 
law for old age pensions to the extent that the 
employer will eventually find himself in the same 
position as the railway companies and the State 
administrations which provide pensions for their 
men. Most of these social reforms ‘are therefore 
regarded as the thin end of a wedge which will 
eventually enable the trade unions to get everything 
they want. Enjoying, as they do, so much politi- 
cal influence, the outlook is far from reassuring ; 
but, fortunately, the unions, by adopting a revolu- 
tionary attitude, are themselves providing the 
necessary protection for employers. The more 
dangerous the unions become, the more necessary it 
is for a responsible Government to, keep them in 
check. 

The effect of social reforms upon industry is not 
limited to the operation of more or less badly 
conceived laws. The passing of such legislation 
creates an atmosphere of reform which envelopes 
trade enterprise generally. A Government which 
aims at giving satisfaction to the unions by im- 
posing further obligations upon employers must itself 
give an example by unreservedly adopting these 
reforms in the various State departments. The 
municipalities are obliged to do the same thing, 
and in all contracts for public works given 
out by the State and the municipal councils, 
clauses are inserted binding contractors to a 
set of conditions as regards wages and hours of 
labour that are often exceedingly onerous. By 
this means a standard of wages is set which 
tends to become general. The men claim higher 
wages on the plea that the cost of living is 
constantly increasing, this advance having been as 
much as 20 per cent. in ten years. But the higher 
cost of living is the direct result of social laws. 
While industry is afflicted with steadily augmenting 
charges, the manufacturer has to raise his prices or 
shut down his works, and the agriculturist must ask 
more for his produce. The only way by which they 
can secure a satisfactory profit is to obtain more 
and more protection against imported produce and 
manufactures. The final result is that the con- 
sumer has to pay more for what he purchases, and 
as the workman himself is a principal consumer, 
every advance in wages is met by a corresponding 
increase in the cost of living. It is to be remarked, 
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too, that French tradespeople do not wait for social 
legislation to manifest its effects before raising their 
prices. Although the old age pension law has only 
been in operation for a month, many tradespeople 
have already seized upon it as a pretext for com- 
pelling consumers to pay more for the necessaries of 
life. As a part of the burden falls upon the State 
fresh resources have to be discovered for making up 
the deficiency, and rates and taxes are therefore 
heavily increasing. Social reforms are consequently 
being obtained at heavy cost to the working classes, 
who find themselves no better off with higher wages 
than they were previously. Even the Government 
is beginning to see that social legislation, which 
creates a perturbation in industry, increases the 
cost of production, and causes a general rise in the 
cost of living, runs the risk of being stretched to 
breaking point, and since the Old Age Pension 
fiasco there has been a growing tendency to approach 
social reforms with considerable prudence. 


Australian Engineering. 


MuvcH# that concerns our Colonies concerns the 
Mother Country as well. Their development must 
remain largely dependent on the old world for years 
to come. Expositions of the existing and prospective 
policy of, say, Australia, given by men who are 
at once responsible, well informed, and original 
thinkers, deserve very careful consideration by the 
capitalists, engineers, contractors, and manu- 
facturers of this country. Such a man, we take it 
for granted, is Mr. James Alexander Smith, the 
president this year of the Victorian Institute of 
Engineers, Melbourne. In our impression for 
April the 28th we commented on, criticised, and 
appreciated his presidential address. To much of 
what we have said Mr. Smith has taken exception. 
He has written us a long letter which will be found 
in our last week’s correspondence, page 126. It 
appears that we have offended rather in the way of 
missing his meaning, than in contradicting his 
statements and combating his views. We feared 
this when we wrote. Mr. Smith prefers style 
to clarity of exposition. His letter is no improve- 
ment on his address in this respect. We -have 
studied it very carefully, and say quite plainly that 
we have failed to do more than grasp its general 
import. Obviously Mr. Smith wants something 
done for the good of Australia. What that some- 
thing is we do not know. But the desire is merito- 
rious and worthy of praise. 

We have already said that Mr. Smith seems to 
favour a mild species of socialism. In this how- 
ever we may perhaps be mistaken. It is not 
necessary, we think, to follow Mr. Smith minutely 
through his letter. It will be enough to touch on 
some of the most salient points. In his address 
he said: “ Australia’s fundamental problem is the 
world’s problem —the restoration of unity of 
organisation, of unity of plan in the profession as 
a condition precedent to unity of plan and purpose 
in national work.’”’ We said it was not easy to 
understand what this meant. Mr. Smith explains 
it thus :—* Read with its context, with the know- 
ledge that the development of a country as large as 
Europe is in question, with the further knowledge 
that present control is lay and governmental, with 
the appreciation that the work is beyond the 
individual, but that the profession here is ripening 
towards a federation which shall possess the weight 
to make its direction felt, then the phase may be 
accepted as containing a truth and a stimulus to 
thought.’ Really this does not help us at all. 
For example, what is the meaning of “ restoration 
of unity of organisation? ’’ At what previous period 
did unity exist ? What is the “federation” which 
shall possess the weight to make its direction felt ? 
To what does “direction” apply? We have said 
that circumstances may exist under which a 3ft. 
gauge would be better than 4ft. 83in. Mr. Smith’s 
reply is that such a narrow gauge would be a 
calamity in Australia. This may very well be. 
We have said nothing to the contrary. We object 
to a general denunciation of particular gauges. 
The gauge should suit the conditions under which 
a railway is constructed. Has Mr. Smith ever 
heard of narrow-gauge pioneer lines? It is clear 
that even if he has he has an exceptionally poor 
opinion of their utility. 

He has much to say about the municipal in 
engineering. We asked what the words mean. 
His answer is, “The guidance must be engineer- 
ing.” If he had only written “the guides must be 
engineers,’ then we should have been spared some 
confusion of thought. The following two para- 
graphs deserve careful reading :—“ In the Common- 
wealth there are six States. Each is a separate 


. administration; each has its own engineering ideals. 








The works were isolated, they are now coalescing. 
State rivalries have permitted—even encouraged— 
differentiation where there was no engineering 
reason why there should not be harmonious unity. 
Australian statesmen are now confronted with the 
necessity for restoring that unity, and the cost is 
found altogether to outweigh any minor savings 
due to the methods of transient economies of the 
past. In the critique it is admitted that break of 
railway gauge—a matter involving systems with a 
loan capital value of upwards of £150,000,000— 
must be rectified. These facts indicate the ‘old 
plane,’ and the reason why‘ planning on a new plane’ 
is a necessity.” We have not said that break of 
gauge must be rectified. Again we have the words 
“restoring unity” introduced. When did this 
unity exist in Australia, and what was it? We 
gather from Mr. Smith that Australian statesman 
are confronted with what is apparently a very costly 
necessity, and warn our readers that we are not 
sure whether we quite understand Mr. Smith or 
not. We gather that Australia is coming to the 
Old Country for the necessary funds. The conclud- 
ing half of Mr. Smith’s letter is devoted almost 
entirely to finance. We fail to comprehend it. 
We are not quite sure that Mr. Smith understands 
it himself. We are told that we would “ apparently 
solve the difficulty by substituting private for State 
control.” We have not even thought of suggesting 
anything of the kind. 

Leaving opinions on one side, let us turn to facts. 
Mr. Smith holds in Australia much the same posi- 
tion as the President of the Institution of Civil 
Engineers does here, and what he has to say about 
Australian engineers and engineering possesses, as 
we have already said, considerable weight. The 
prominent facts, then, according to Mr. Smith, are 
that the engineers of the six States at one time 
possessed a unity of organisation which, for some 
unexplained reason, has ceased to exist, but is now 
in a fair way to be restored, possibly by the binding 
of all Colonial members of the profession into a 
single corporate body. Very important engineering 
work will be carried out, and the necessary capital 
will be sought in this country or Europe. All this 
seems very simple, but Mr. Smith has buried his 
facts under such an intolerable weight of verbiage 
that to get at them is an exceedingly difficult task. 
Our correspondent may, and we hope will, think it 
desirable to reply to this article. Our readers, we 
can assure him, will listen with interest to any 
clear statement concerning the policy of their pro- 
fessional brethren across the ocean. He will do 
well, however, to remember that he is writing for 
English readers who are not familiar with the 
actions of Australian Municipal Government. So 
far as we can gather, he wishes all Australian 
engineers to unite in a corporate body, which shall 
have at once the will and the power to control and 
guide municipal expenditure. This is a novel idea, 
and its author might with advantage explain how 
he would reduce it to practice. 


Miners’ Wages. 


THE public generally and the coalowners par- 
ticularly would do well not to underrate the possi- 
bilities of a great national strike of miners in the 
near future. There is astrong disposition to regard 
such a strike as nothing more than a remote possi- 
bility. It is argued that inasmuch as our coal 
mining industry is governed mainly by what are 
called county agreements, formed at different times, 
extending over different periods, and terminating on 
different dates, a national simultaneous strike of 
miners in anything like the immediate future 
is all but out of the question. Until .quite 
recent times this contention would have been 
quite valid. But it is of doubtful validity now. 
Vast numbers of our men are seized with a new 
spirit. Agreements—collective bargains—whether 
they be local, county, or national, have recently 
fallen from the high pedestal of honour which it 
took two generations of trade union agitation, effort, 
and work to erect. Solemn industrial treaties are 
now torn up with a callous indifference unequalled 
in the British labour movement. The rank and file 
of our unions are out of hand. In the best organised 
miners’ county terms secured, accepted, and recom- 
mended by the leaders are contemptuously rejected 
by the men, and we have the spectacle of strike 
benefits paid to members who have broken all the 
cardinal rules of their own union. Leadership is all 
but lost. Insubordinationis rampant. It is too much 
to expect that any agreements will stand in the way 
of a strike at a moment’s notice if the majority of 
the men, in their present temper, imagine they can 
gain anything by striking. The facts had better be 
faced. North, south, east and west there is un- 





paralleled discontent—a multitudeof local grievances 
all helping the national movement. The grievances 
and unruliness of the rank and file, the bad feeling 
existing between the men andthe leaders intheunions, 
the fierce agitation conducted by outsiders, and the 
encouragement afforded by the loudly advertised 
“ victories ” of the sailors and dockers, all combine 
to bring a national coal strike within the bounds of 
almost immediate possibility. 

In these circumstances we may venture to review 
the claim for a minimum wage, which is, at the 
moment, being made the basis of the movement for 
a national strike. First, there is the question of 
allowances for “ abnormal places.” On this point 
it must be observed that the usual custom in the 
mining industry is to draw up a price list for the 
cutting, filling timbering, and so forth of a new 
seam after it has been worked long enough to 
permit of a rough-and-ready estimate of its nature. 
This is invariably a matter of some difficulty, in 
the first instance, for it is not practical to have 
anything like a uniform list for all seams. Nor is 
it practical to cut coal by the hour. “Yet, at the 
back of the claim for a fixed daily wage for abnormal 
work is the claim for a guaranteed minimum daily 
wage for normal work, leading up to a demand for 
the abolition of piecework. This is the crux of the 
problem. . The fixing of piecework prices is a 
matter of considerable difficulty, owing to natural 
peculiarities; yet piecework is essential to 
economical production in this industry, for 
the men work alone and unobserved. In a 
workshop we can have fairly strict supervision ; 
but in a coal mine it is next to impossible. How- 
ever, the difficulty of fixing prices for each new 
seam, as big as it is, does not end here. A price 
list which may be fair at the beginning may not be 
fair all through. Revision is sometimes necessary. 
Then, again, the miner may suddenly come across 
some fault—a “ roll,” a “jump,” or water—which, 
for a day, a week, or a month, may prevent him 
from “making wages.’ Here the “abnormal 
place’’ difficulty comes in. It is admitted, in 
spite of legal declarations to the contrary, that 
the miner’s right does not end with the fixed 
price list for cutting and dead work. It is 
admitted that if the dead work becomes abnormal 
the man has at least a moral right to special allow- 
ances. The principle of special allowances is 
almost universally conceded. But where is the line 
to be drawn between normal and abnormal? How 
bad must a place be to entitle its worker to allow- 
ances? Who is to decide? And when a place 
has been judged abnormal, who is to fix the 
allowances? ‘These questions have always been a 
fruitful source of friction, although, in most dis- 
tricts, with tact on the part of the men’s leaders, 
with loyalty among the men, and with generosity 
on the part of the owners, the difficulties have 
been made tolerable. Now, however, with the 
Eight Hours Act in operation, the whole pro- 
blem is seriously aggravated. For example, 
in certain cases where a man worked a _ bad 
place for a few hours, earning little or 
nothing, he might, by working overtime after 
getting through the fault, make a day’s pay and 
say nothing about it. Now, with overtime practi- 
cally out of the question, the men are far keener 
upon having faulty places declared abnormal. On 
the other hand, the owners, finding in many cases 
the cost of production higher now than formerly, 
are naturally less generous in the matter of allow- 
ances. Thus we have the men claiming more, and 
the owners desiring to pay less. 

What is to be done? The miners are demanding 
a fixed daily wage for abnormal places practically 
equal to the average piece earnings in normal 
places. To concede this demand would be to endow 
slackness of effort. Where the system of a 
guaranteed daily wage, regardless of output, has 
been tried by way of experiment, production has 
dropped by 30 to 40 per cent., spread over the 
whole pit. A case in point may be quoted. At 
the Clydach Vale collieries, when a price list for the 
2ft. 9in. seam was arranged, the men were offered 
5s. 4d. per day, plus the usual percentages, for 
abnormal places. The arrangement soon proved a 
failure. The owners discontinued it. The men tried 
to enforce it. A case was taken, as a test, to the 
County-court. It was there proved in evidence 
that the two men specially selected as plaintiffs had 
not performed fair work. Two other men, put in 
the same stalls, got 63 per cent. more coal, and did 
10 per cent. more dead work. If this were so in a 
case specially worked as an experiment, what might 
be expected if once the principle of a full day’s 
wage for abnormal work were conceded nationally ? 
The concession of such a demand would spell 
disaster. Yet such a demand is being put forward 
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in all earnestness. What, then, is to be done ? 
We venture to make a suggestion. Let the 
coalowners offer an all-round advance on all 
normal _ price-lists, conditional upon the men 
accepting fixed datal wage for abnormal 
places 334 per cent. below the average earn- 
ings in normal places for the previous three 
months, and allow the men to decide for themselves 
whether their places are normal or abnormal. We 
submit that if every individual collier was made 
the judge of his own place, conditional upon his 
earnings in an abnormal place being one-third 
below his past average for normal, he would be 
ancouraged, when in a bad place, to work as 
quickly as possible through the bad to the good 
again, and that most of the present bickerings and 
disputes as to what does and what does not con- 
stitute abnormal places might be obviated. This 
question is coming to a head, and some solution of 
the problem must be found. 


The Escape of Gas from Coal, 


Ir has long been known, both to the miner and 
the engineer, that inflammable gas, largely methane, 
escapes more or less continuously from many coals, 
even after they have been mined for some time. 
Until recently, however, little has been known as 
to the condition of this gas in the coal, its quantity, 
or its rate of escape. As regards the two latter 
particulars some definite information is now avail- 
able in the shape of.a pamphlet setting out the 
results of certain experiments on the subject which 
the United States Bureau of Mines has been 
carrying out. The first particular, the condition 
of the gas in the coal, is still somewhat vaguely 
understood, but the pamphlet contains a theory to 
which many observed facts point as being at least 
highly probable. Two views as to the condition of 
the gas in the coal have hitherto been largely held. 
One of these regarded it as being in a state of 
occlusion; the other as being mechanically im- 
prisoned under pressure in the pores of the coal. 
It has been shown, however, that the gas escapes 
without the aid either of heat or reduced pressure. 
Hence the occlusion theory appears to be invalidated. 
On the other hand, it has been found that by 
mechanically crushing the coal to a small size 
only about a quarter of the volume of methane 
which is liberated from the same coal when kept 
bottled for six months is obtained. The theory of 
mechanical imprisonment under pressure is thus, 
like its rival, rendered improbable. On the 
assumption, however, that methane is being con- 
tinuously formed by the slow decomposition of the 
coal, an explanation is immediately available for 
many of the phenomena observed in connection 
with the escape of gas from coal. It is to this 
theory that the researches of the Bureau of Mines 
seem to point. But it is to be noted that it does 
not fit in with at least one important observation. 
It fails to explain the decrease with time in the rate 
of escape of gas from the coal. It may be suggested, 
however, that the evolution of gas is not confined 
to any one of the above three causes, and that at 
least two of them—probably the mechanical im- 
prisonment and the slow decomposition theories— 
are in action simultaneously. Setting aside this 
question of the condition and manner of escape of 
the gas, the investigations in America clearly show 
that methane frequently continues to be given off 
from coal for a long period after it has been mined, 
even at ordinary atmospheric temperatures and 
pressures. It is somewhat curious to note that 
there is apparently no difference in the quantity 
evolved, or the rate at which it is given 
off when the experiment is conducted in a 
vacuum or at ordinary pressures. Various qualities 
of coal were tested for different lengths of time, 
and the quantity of gas given off varied greatly. 
Thus at the end of seventy-five weeks one coal 
had given off 1.821 times its own volume of gas, 
and was still showing signs of evolving more. 
Another one at the end of nine weeks had 
evolved only 0.184 times its own volume of gas. 
Thereafter it apparently ceased to produce gage, 
even although the experiment was carried on for 
twenty-six weeks longer. These results are 
obviously of interest to the engineer as well as 
the miner, and should be borne in mind when 
enclosed coal bunkers are being designed. As 
regards the loss of heating value due to this 
escape of gas, it may be as well to state that it is 
wholly insignificant. Thus, with the largest 
volume of gas evolved from any coal examined— 
the seventy-five weeks’ test referred to above—the 
total loss of calorific value at the end of the 
174 months was only 0.16 per cent, of the original 
figure, 





ACCIDENTS DURING WORKS OF CON- 
STRUCTION. 
(From a Legal Contributor.) 


THE question, Who is liable for an accident happening 
during the carrying out of works of construction ? may be 
approached from many different points of view. It raises 
a number of other questions. Was the person injured a 
workman ? and if so, by whom was heemployed? Again, 
if injury was occasioned to a stranger, against whom may 
he launch a claitn for damages? Was the injured person 
invited on to the premises, or was he there in defiance 
of a notice—‘‘ No admission except on business”? If 
the injured person was a workman employed by a sub- 
contractor, and the accident took place in circumstances 
which gave him a right to make a claim under the Work- 
men’s Compensation Act, the law is as follows :—The 
workman may sue the contractor in the first instance, 
and then if the sub-contractor is liable under his con- 
tract with the head contractor to take responsibility for 
accidents, the head contractor may be indemnified. All 
disputes of this kind must be settled by arbitration under 
the Workmen’s Compensation Act. Again, suppose the 
accident was due to the wrongful and negligent act of a 
stranger; as where, for instance, a contractor’s workman 
on a ladder is knocked down by a person carelessly 
pushing against the Jadder in the street. In this case the 
employer, while having to pay compensation in the first 
instance, would have a remedy over against the stranger. 

The question whether an accident happened owing to a 
defect in the ways works machinery or plant only arises in 
cases where compensation is claimed under the Em- 
ployers’ Liability Act. That measure, while it is not 
nearly so wide as the Compensation Act, makes the 
employer liable for accidents arising (inter alia) through 
the defects above mentioned. Although this method of 
procedure is not often resorted to, yet as the cases are 
tried by a judge and jury and a lump sum may be 
recovered, litigants are sometimes advised to proceed 
in this manner. This is a risk which the contractor 
must usually assume. 

The question, Was the injury the result of an accident 
arising out of and in the course of the employment? is 
one which has occasioned much difficulty. The kind of 
injury which the contractors’ workmen usually sustain is 
usually the result of an accident, but it is not so easy to 
decide that it has arisen out of the employment. The 
words point to accidents which arise from acts or omis- 
sions of the injured workman himself or of his fellow- 
workmen, which acts or omissions are within or, at least 
are not entirely, outside the scope of the employment in 
which such workmen are engaged, either expressly or by 
implication to perform, and they also include such acci- 
dents, however, and by whosoever caused as may natu- 
rally arise out of the character of the employment itself, 
or from those risks which may reasonably be contem- 
plated as incident to that employment. The following 
principles may be deduced from the decided cases. An 
accident happening during the time of going to or coming 
from work is one for which the builder is not responsible, 
unless the contract of employment expressly or impliedly 
includes the time. An accident during dinner is within 
the Act, but where a workman meets with an accident 
owing to a breach of the rules, he is clearly not entitled to 
compensation. Again, an injury sustained by an idle 
workman who is larking, or an injury sustained by an 
industrious workman through the act of a workman who 
is larking, cannot form the subject of compensation. It 
should be mentioned too that the employer is under no 
liability in a case where the injury is due to serious and 
wilful misconduct, unless the injury is serious and per- 
manent, or results in the death of the workman. If the 
serious and wilful misconduct takes place in doing some- 
thing wholly outside the scope of the employment, then 
the employer is not liable. 

In order to determine the liability it is necessary in the 
first place to look at the contract. It generally gives the 
company, or person employing the contractor, whom we 
may call the employer, a complete indemnity against all 
accidents, whether those accidents give rise to claims at 
Common Law, under the Employers’ Liability Act, or 
Workmen’s Compensation Act. If there is such a clause 
in the contract, the employer has but little concern with 
the accident. 

The accident clause in the form of contract sanctioned 
by the Institution of Electrical Engineers is as follows :— 


‘*The contractor shall properly cover up and protect such of the 
work as may be liable to sustain injury by exposure. He shall 
also take every necessary, proper, timely, and useful precaution 
against accident or injury to the plant, and shall be and remain 
answerable for all losses, damages, or injury which, during the 
progress of the work, and until it be taken over, may arise, or be 
occasioned by the acts or omissions of the contractor or his servants, 
but not for any subsequent consequential damage or loss, nor for 
any breakage or injury, wholly or partially caused by, or arising 
from the acts of the purchasers or others, or due to circumstances 
over which the contractor has no control ; and all such losses, 
damages or injuries, if sustained by the purchasers, shall be made 
good in the most complete and substantial manner by and at the sole 
cost of the contractor, and to the satisfaction of the engineer, and 
the contractor shall indemnify the purchasers against all claims 
and demands in respect of such losses, damages, or injuries, if 
sustained by any other person or persons. 

‘‘The contractor shall likewise, until the plant shall have been 
taken over, indemnify and save harmless the purchasers against 
actions, suits, demands, costs, and expenses arising in connection 
with the works under the Workmen’s Compensation Act, 1906, and 
any other statute in force at the date of the contract dealing with 
the question of the liability of employers for injuries sustained by 
employés. 

‘In the event of any claim being made or action brought against 
the purchasers arising out of the matters referred to in this clause, 
the contractor shall be immediately notified thereof, and he shall, 
with the assistance, if necessary, of the purchasers, but at his sole 
expense, conduct all negotiations for the settlement of the same, or 
any litigation that may arise therefrom. The purchasers will, at 
the expense of the contractor, afford all available assistance for 
any such purpose.” 

A clause like that above set out would extend to make 
the contractor liable for an accident to a passer-by in the 
street, or any accident to a workman, The employer is 





liable for the wrongful acts of the contractor where he has 
expressly authorised or subsequently ratified such acts ; 
for every one who procures the violation of a right to be 
done by another is as responsible as if he did it himself. 
Where, however, the employer contracts with a contractor 
to do work which can lawfully be done without injury to 
others, and the contractor selects his own workmen, and 
has the immediate control over the work, the employer 
will not, as a rule, be liable for injuries to strangers caused 
by the negligent execution of the work. So, if the execu- 
tion of the work is entrusted to a contractor who exer- 
cises an independent employment, and selects his own 
workmen, and has immediate control and superintendence 
of the work, the employer may not be responsible for the 
creation of nuisances by the negligence of the contractor's 
workmen, if he was ignorant of their unlawful proceedings 
and had no knowledge of the probable consequences of 
their acts. But the employer may also be liable if he 
interferes with or retains control over the contractor. It 
is immaterial, however, that the employer lends some of 
his own men to the contractor, if they are acting sub- 
stantially as the contractor’s servants at the time of the 
injury. 

But where an employer orders a builder to do an act, 
which is unlawful in itself, or which cannot be done with- 
out creating a nuisance, then the act done by the builder 
is in substance the employer's act, and he, as well as the 
contractor, is responsible for the consequences which 
naturally result from it. For when an employer con- 
tracts for the performance of work which, properly con- 
ducted, can occasion no risk to his neighbour’s property, 
he is not liable for damage arising from the negligence of 
the contractor. 

But in cases where the work is necessarily attended 
with risk he cannot free himself from liability by binding 
the contractor to take effectual precautions. 

In the absence of a special agreement, which is some- 
times inserted in constructional contracts, after the works 
have been properly completed, and the works have been 
handed over to the employer, the liability of the con- 
tractor as between himself and the employer ceases, and 
for any subsequent injury caused by the natural result of 
the work the employer will be held responsible. 

The consequences of negligence do not, however, stop 
short at making g the immediate monetary loss 
which may be sustained. A faulty design may involve 
disaster and personal injuries for which the engineer 
may be held civilly responsible. In Mosdell v. Mitchell 
and others the widow of a workman brought an action 
under Lord Campbell’s Act against the building owner, 
his contractor, and architect for the death of her husband. 
It appeared that the plaintiffs husband had been one of 
the workmen engaged in erecting certain houses, of 
which one of the defendants was the architect and 
another the builder. After the houses had been partly 
erected they fell, and the plaintiff's husband was buried 
among the fallen walls and killed. It was shown that 
the fall of the building was due toa wall being too slight 
to bear the stress imposed upon it. During the hearing 
the jury, on the suggestion of the judge— Lord Cole- 
ridge, C.J.—stopped the case as against the building 
owner; but in the result they gave a verdict of £500 
against the builder and the architect jointly. Arguing 
by analogy, it is possible that if a bridge were to fall owing 
to the faulty design of an engineer he might be held re- 
sponsible in damages. 

With regard to strangers, it is obvious that a mere 
trespasser upon work takes a risk upon himself. He 
cannot be heard to say that the builder should be held 
liable for an accident, the risk of which was voluntarily 
incurred. With regard to children, however, steps should 
be taken to prevent their having access to the works on 
any consideration, for if a door abutting on the street is 
left open, and a child comes in to play with the machinery 
and is injured, the contractor may be held responsible, 
although the child was a trespasser. This rule is founded 
on good sense, for it is the instinct of a child to meddle 
with dangerous machinery. (See Harold v. Whatney, 
1898, 2 Q.B.D. 320.) 
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STARTING INDUCTION MOTORS. 
No, I. 


Wuen it is remembered that an induction motor is 
substantially a transformer with a short-circuited 
secondary, it is not at all difficult to see that special 
precautions must be taken in order to limit the starting 
current of these machines, and it is not surprising to find 
that much attention has been paid to the design of induc- 
tion motor starting switches. The rotor of an induction 
motor almost invariably carries the secondary winding, 
which, in the case of a squirrel-cage machine, consists of 
a series of copper bars inserted in slots or holes in the 
core, the ends of these bars being joined together by 
means of low-resistance rings. Thus, when the stator 
windings are connected directly to the line the machine 
will take a starting current of from four and a-half to 
seven times full load current, and it is evidently desirable 
to reduce this rush of current for several reasons. Apart 
from the fact that such a heavy currentis liable to damage 
the insulation of the windings, the power factor is very 
low, and heavy currents lagging behind the pressure 
naturally give rise to fluctuations in the working pressure. 
Small induction motors, however, are sometimes directly 
connected to the line with the aid of a simple switch, but 
this method of starting becomes prohibitive with motors 
designed for outputs above a few horse-power. When 
full voltage is applied to the stator windings of a squirrel- 
cage machine, the motor may give more than 14 times 
full load torque, but since cases sometimes present them- 
selves where this torque may prove unnecessarily high, the 
starting current may be reduced by lowering the terminal 
voltage. The torque will naturally vary somewhat 
according to the design of the machine, but the table 
below gives some idea not only of the variations in the 
torque, but also of the variations of current passing into 
the motor and that in the line corresponding to different 
percentages of the supply pressure obtained with the aid 
of an auto-transformer. 


Pressure at Line starting Motor starting Starting torque 
motor in currentin per current in per in per cent. of 
percent. of cent. of full cent. of full full load run- 
ine pressure. load current. load current. ning torque. 
40 112 280 32 
60 250 420 72 
80 CO ooo aa 
100 ee os .. 200 
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Fig. 1i—-AUTO-TRANSFORMER 


The difference in the values of the current in columns 
two and three is naturally brought about by the auto- 
transformer, the principle of which is shown in Fig. 1. 
Neglecting the small losses in an auto-transformer of this 
description, the product of volts and ampéres on the two 
sides will be the same. Thus, if the supply pressure 
is 400 volts, and the current flowing into the trans- 
former from the mains is 100 ampéres, then if a tapping 
is taken off at a point along the coil so that the motor 
is fed at a pressure of 200 volts, the current which the 
machine is drawing will be 200 ampéres. 

In the case of polyphase induction motors it is, of 
course, necessary to reduce the pressure on each phase. 
The diagram of connections, Fig. 2, relates to a three- 
phase auto-starter as supplied by Ferranti, Limited, of 
Hollinwood. With the switch blades thrown over to the 
starting position, the auto-transformer is energised and a 
voltage corresponding to, say, .5 of the normal line 
voltage is applied to the motor leads. On throwing the 
switch blades to the running position after the motor 
has started, the auto-transformer is entirely cut out of 
circuit and full voltage is applied to the motor terminals. 
It should be understood that the three legs A BC of 
the auto-transformer are connected star fashion, the 
contacts X Y Z being joined together, thus forming 
the neutral point. It will be gathered that tap- 
pings are provided so that various starting pres- 
sures can be secured. The starter is sent out 
from the works with the mid-point tapping con- 
nected to the motor leads, so that the voltage applied 
to the machine terminals with the switch in the starting 
position is half the line voltage. If, however, the start- 
ing of the motor is unsatisfactory under these conditions 
other tappings can be brought into use by connecting 
them up to the terminals on the motor side of the starter. 
For example, the tappings marked .4 or .6 can be used 
which will give voltages .4 and .6 of the line voltage 
respectively. In the case of the starter, shown in the 
diagram, Fig. 2, the .5 tappings are connected to the leads 
running to the motor, whilst the ends of the .4 and .6 
tappings are seen represented by the dots on the extreme 
left of the diagram. 

It is now well appreciated that the protection of 
squirrel-cage motors with the aid of fuses is unsatis- 
factory if the fuses are made large enough to stand the 
starting current; for, as already shown, this may be con- 
siderably in excess of the normal working current. Thus, 
if the fuses are in circuit during the starting period their 
section must necessarily be too large to protect the motor 
whilst it is running on load. To overcome the difficulty 
therefore it is desirable that the fuses should be cut out 
of circuit whilst the motor is being started. Referring 
to the diagram of connections, Fig. 3, it will be seen that 





when squirrel-cage motors are protected with fuses the 
firm of Ferranti, Limited, connects the tappings of the 
auto-transformer to the ends of the fuses nearest 
to the motor terminals. Thus, when the switch 
is in the starting position no current passes through the 
fuses, but since when the switch is in the running position 
the auto-transformer is cut out of circuit the fuses then 
carry the whole of the current taken by the motor, and 
the latter is therefore protected. Starters constructed on 
this principle are supplied by the firm of Ferranti, Limited, 
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Fig. 2—CONNECTIONS FOR FERRANT!I AUTO-STARTER 
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for motors having capacities up to 200 horse-power, and 
for 500, 3200, and 6600-volt circuits. They are totally 
enclosed in a metal case, and the switch is operated by a 
hand wheel at the side. The switch has a definite off 
position, and may be used for opening the main motor 
circuit. A device is fitted to prevent the switch being put 
in the running position before it has been in the position 
for giving reduced voltage at the motor terminals, and in 
this way the chances of the machine drawing a heavy 
starting current are eliminated. 
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Fig. 3—CONNECTIONS FOR AUTO-STARTER WITH FUSES 


The diagram of connections—Fig. 4—relates to an 
auto-starter, as supplied by Dorman and Smith, of 
Ordsal Works, Salford, Manchester. This starter has 
several special features, for in addition to being provided 
with overload tripping gear, it also has a no-volt coil 
which opens the switch in the event of a failure of the 
supply. It is worthy of mention that the overload gear 
does not come into operation until the switch is in the 
running position, so that the temporary rush of current at 
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Fig. 4—CONNECTIONS FOR DORMAN AND SMITH’S 
AUTO-STARTER 


starting does not entail the circuit breakers being 
set for a heavy current. The circuit breaker can be 
set to operate at any desired overload, and as a result the 
motor is effectively protected. It will be seen from the 
diagram of connections—Fig. 4—that the overload coils, 
which are represented by the thick zigzag lines, are in 
series with two of the motor leads, whilst the no-volt coil 
is joined up to all the three phases. Thus, under al] con- 
ditions of excess current or failure of the supply voltage, 
the three switches are opened simultaneously. When 








about to start the motor the three-pole switch is thrown 
on to the top contacts with the aid of a single handle 
which latter also closes the small switch on the left, thus 
closing the neutral point of the auto-transformer. By 
tracing the connections it will be seen that under these 
conditions half the supply voltage is applied to the motor 
terminals. When the motor has gained speed the handle 
of the three-pole switch is pulled forward, which causes 
the small switch on the right to open, thus opening the 





Fig. 5—SIEMENS’ AUTO-STARTER 


neutral point of the auto-transformer, whilst the blades of 
the three-pole switch still remain on the three top con- 
tacts, and the lower, of short switch blades, are connected 
direct to the motor terminals, so that the motor is then 
working at the full line pressure, and the auto-trans- 
former is rendered inoperative. When the overload or no 
volt coils come into operation, the three main switches 
which make contact with the line wires a, b, c, are auto- 
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Fig. 6—GENERAL ELECTRIC CO.’S AUTO-STARTER 


matically tripped, thus completely cutting off the motor 
and transformer from the mains. 

The general appearance of the Siemens auto-starter 
can be gathered from the illustration—Fig. 5—from 
which it will be seen that it is operated with a hand lever 
fitted with a pointer, which indicates the “ off,” “ starting,” 
and “running” positions. The lever is held in any of these 
positions by means of a catch, so that once the handle 
has been placed in a given position it cannot shift 

















Fig. 7—GENERAL ELECTRIC CO.’'S AUTO-STARTER 


on its own account. When the handle is in the 
starting position the transformer is connected to 
the line and the pressure at the motor terminals is 
approximately half the full voltage. The motor then 
starts with # torque corresponding to this voltage, and 
when approximately full speed has been reached the 
lever is thrown over to the running position, when the 
motor is connected direct to the line andthe auto- 
transformer is cut ‘out of_circuit. Since the full load 
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on of the lever can only be reached by first of all 


yee the handle in the starting position the switch 
is fool-proof. When the lever is in the off position 


the starter and motor are completely disconnected from 
the line. The transformers are made for starting not 
oftener than three times an hour, the starting period 
allowed being 30 seconds. A smaller transformer can- 
not be used when starting less frequently. It will be 
gathered that the Siemens auto-starter is oil-cooled. 
The illustrations—Figs. 6 and 7—show internal and 
external views of an oil-cooled auto-starter as built by the 
General Electric Compaiy, of Witton, Birmingham. The 
switch, with its coils, &c., is fixed to the lid of a substantia] 
cast iron box, thus rendering the whole easily accessible, 
for by raising the lid the whole of the internal parts can 
be lifted out of the box and inspected. As in the 
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Fig. B—CONNECTIONS WITH TWO-POLE SWITCH 


case of the starter just described, the switch handle has 
three positions, “ off,” “starting” and “running.” A spring 
is attached to the lever arm which always tends to 
pull the drum back to the off position until the running 
position is reached. In this starter two tappings are 
taken from each winding to the finger contacts, so that 
the voltage at the motor terminals is increased in steps. 
In some instances three steps are used. It is obvious from 
the construction of this starter that it is impossible to 
apply the full pressure to the motor terminals before 
applying the intermediate voltages. 

Since an auto-transformer is only in use during the time 
required for the motor to run up to speed, which should 
not amount to more than half a minute, the windings may 
be worked at high current densities, and as a result it 
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Fig. 9-AUTO-STARTER CONTROLLING FOUR MOTORS 


becomes possible to build auto-transformers very compact 
and inexpensive. It is also to be remembered that the 
auto-transformer has only one winding, and this, coupled 
with the fact that its section is small for the current which it 
has to carry, enables a very cheap apparatus to be produced. 
Sometimes motors have their own transformers, which are 
of the ordinary two-coil type, and under such circum- 
stances starting can readily be effected by bringing out 
additional tappings from the secondary side. For 
example, in the case of large induction motors sup- 
plied with current from extra high tension mains, it is 
sometimes desirable to reduce the pressure with the aid of 
transformers in order to avoid using high-pressure stator 
windings. It is interesting to note that half the line voltage 
can be applied to the terminals of the motor with the aid 
of a two-pole switch as shown in Fig. 8. From this 





diagram it will be seen that when the two-pole switch is on 
the two upper contacts, half the line pressure is applied 
to the motor terminals, whereas when the switch is thrown 
downwards on to the lower contacts the motor is working 
at full pressure. Of course, under ordinary circumstances, 
where the motor derives its current from mains working 
at normal pressures, the use of two-coil transformers for 
starting purposes is prohibitive an account of the extra 
expense, but in cases where transformers are necessary 
for reducing the a it is obviously unnecessary to 
use an additional transformer for starting, since the pro- 
vision of extra tappings will give any desired voltage. 
Where a large number of squirrel-cage motors is in use, 
even the provision of a separate auto-transformer for each 
machine may give rise to considerable expenditure, and it 
is well to consider the advisability of making one 
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Fig. 1O-—CLUTCH FITTED TO PULLEY 


transformer serve to start a number of machines. 
This can be accomplished in the manner shown 
in the diagram of connections— Fig. 9. Here it 
will be seen that a throw-over switch is provided 
for each motor, and the connections are such that when 
any motor switch is thrown on to the bottom contacts 
half the supply pressure is applied to the motor terminals, 
whereas when the top contacts are brought into action 
the motor is directly connected to the supply. In order 
to connect the auto-transformer to the mains when it is 
desired to start a motor, and to disconnect it when the 
machine has been set running, a separate switch should 
be used, as shown on the left of the diagram. With an 
arrangement of this kind it is naturally desirable that no 
attempt should be made to start more than one motor at 
a time, for apart from the heavy current which two 


























Fig. 1N—CLUTCH FOR COUPLING SHAFTS 


motors might draw from the line the practice is liable to 
overload the auto-transformer, assuming, of course, that 
it is designed for the starting current of a single motor. 
In view of what has been said concerning the small 
section of copper used in auto-transformers, it is quite 
clear that on no account must the switch be placed on 
the low voltage contacts for any length of time; and it 
seems that the provision of some device for throwing the 
handle into the starting position if released whilst in the 
intermediate position is highly desirable. There is clearly 
nothing to prevent ohmic resistances being employed to 
limit the starting current of squirrel-cage induction motors, 
for since the starter is only in use for a fraction of a minute 
the C? R loss is of little importance. In some instances 
a rheostatic starter appears superior to the auto-trans- 
former, for it is to be remembered that in the case of the 
former the drop across the resistance coils becomes less 

















Fig. 12-AUTOMATIC SPEED REGULATING CLUTCH 


with a decrease in the current. Thus in the case of a 
motor coupled to a machine which requires an increase 
of torque as the speed rises, the rheostatic starter has an 
advantage. For as the motor runs up to speed the 
current becomes less, and the drop across the resistance 
coils decreases, with the result that a higher voltage is 
applied to the motor. When an auto-starter is used, 
giving, say, half the line voltage, the starting pressure and 
torque are almost constant. As regards the relative cost 
of the two types of starters, the rheostatic pattern has 
the advantage. 

Rheostatic starters for use with squirrel-cage induction 
motors are supplied by the firm of George Ellison, of 
Victoria Works, Warstone-lane, Birmingham. They are 
suitable for starting the motor against light load, the 





resistance being proportional to pass about twice full 
load current when the switch arms are on the first con- 
tacts. Under these conditions a good motor will develop 
about half full load running torque. These starters are 
fitted with an overload release coil, but this is not con- 
nected in circuit until the switch blades are in the running 
positions. Thus this release gear can be set for small 
overloads, and there is no danger of the motor coming to 
grief whilst it is running. When a motor is running on 
a rapidly fluctuating load a time limit device can be fitted 
to this overload release, so that the overload current must 
be maintained for a predetermined interval before the 
circuit is opened. Squirrel-cage induction motor starters 
of the rheostatic type are also supplied by the Adams 
Manufacturing Company, of Bedford. Both the above- 
mentioned firms also manufacture auto-transformers. 

It is an unfortunate circumstance that the starting 

















Fig. 13-BROADBENT FRICTION CLUTCH 


torque of an induction motor is low, notwithstanding that 
it may be drawing several times its normal working 
current. As a simple machine it is extremely difficult 
to beat, and it is very regrettable to find that it is 
frequently rejected on account of its poor starting pro- 
perties. In consequence of its simple construction it is 
naturally cheap to manufacture, which makes its 
inability to cope with heavy loads at starting all the 
more disappointing. It seems, however, that a great deal 
more might be done in the way of providing squirrel cage 
machines with friction clutches, so that the load can be 
taken up after the motor has gained speed. The idea is 
by no means new, for clutches which can take up the load 
automatically at a certain predetermined speed of the motor 
havelong been on themarket. Notwithstanding this, how- 
ever, it seems that a slip ring machine is almost always 
chosen when the starting conditions demand a fair 
torque. As a matter of fact, slip ring motors are some- 
times put down where a squirrel cage machine would 
perform the duty without the aid of a friction clutch or 
any other device for taking up the load after the motor 
has been started. Friction clutches have been designed 
for use with induction motors, which not only auto- 
matically cause the motor to take up the load at a. pre- 





Fig. 14—SQUIRREL CAGE MOTOR WITH FRICTION CLUTCH 


determined speed, but which also disconnect the load 
from the motor when the latter is shutting down, and 
which slip at a predetermined overload. 

A very simple friction clutch suitable for use with 
squirrel-cage induction motors is supplied by the firm of 
Thomas Broadbent and Sons, Limited, of Central Iron- 
works, Huddersfield. This clutch, which is shown in 
Figs. 10 to 13, enables the motor to start up unloaded, 
the load being gradually applied as the machine ac- 
celerates. The rate at which the load is applied can be 
predetermined when designing the clutch. Overload 
release devices are not required, as the clutch provides 
the requisite protection to the motor. The clutch consists 
of a central armed boss, which is keyed to the motor or 
driving shaft, and carries friction shoes or slippers in 
slides. These shoes are free to move outwards by centri- 
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fugal force as the motor accelerates, and engage with the 
internal rim of the clutch pulley, which transmits the 
power. The slippers gradually accelerate the outer por- 
tion of the clutch, and ultimately the machine which it 
drives is brought up to full speed. The clutches then drive 
without any slip, but can be designed to commence slip- 
ping at any desired overload, thus acting as an automatic 
overload device. Sudden shocks or variations in the load 
are not transmitted to the motor, but are taken up by the 
clutch, which acts as a flexible coupling. Thus the action 
is entirely automatic, and the only wearing parts are the 
faces of the slippers, which can be renewed for a trifling 
sum. These slippers are said to last a long time under 
the worst conditions, and their renewal can be easily and 
speedily accomplished. If desired, the shoes can be fitted 
with adjustable springs, as shown in Fig. 12, to enable 
the motor to attain a certain predetermined speed before 
the slippers engage. This arrangement is of special 
importance with single-phase motors, or where two or 
more motors of any type are driving the same shaft or 
machine. The illustration—Fig. 14—shows the clutch 
used in conjunction with a raw-hide pinion on a 25 horse- 
power squirrel-cage motor having reducing gear. The 
main line of shafting is driven through the medium of a 
belt from the top shaft of the motor. 

A great deal has been done in the way of endeav- 
ouring to improve the starting torque of squirrel 
machines, but in many instances these attempts have 
involved complication which have prohibited their use. 
Perhaps one of the most ingenious methods is that 
devised by M. P. Boucherot which, in addition to con- 
siderably improving the starting torque, also provides a 
very simple method of control, an ordinary switch con- 
stituting the whole of the starting equipment. So far 
as the stator of the machine is concerned, this is con- 
structed in accordance with standard practice, but the 
construction of the rotor differs from that of an ordinary 
machine. Instead of having a single winding, as in 
the case of the simple squirrel-cage motor, the rotor is 
provided with several windings, the resistances and 
inductances of these ranging from low resistance and 
high inductance-to high resistance and low induetance. 
It is obvious that at the moment of switching on 
the current to the stator, the latter windings will 
carry the bulk of the current, because at this instant the 
rotor periodicity is equal to that of the supply. This 
means that the reactance voltage of the windings having 
high inductance will be great, and as a consequence they 
will carry but little current. When the rotor gains speed, 
however, the rotor periodicity falls, and the currentin the 
rotor is transferred from the windings of high resistance 
and low inductance to those of higher inductance and lower 
resistance. At full speed the rotor periodicity is very 
low, and as a result practically the whole of the rotor 
current is carried by the low-resistance winding. From 
the foregoing it is evident that not only will the starting 
torque be considerably improved, but once the motor has 
been started its efficiency is practically equal to that of an 
ordinary squirrel-cage machine with a single short cir- 
cuited rotor winding since the high resistance windings 
arealmostinoperative. Sinceit is the high-resistance wind- 
ing that comes into play at the moment of closing the 
stator switch, the provision of any device for reducing the 
pressure at the stator terminals, with the object of 
cutting down the starting current, is unnecessary. In the 
original design several rotor windings were used, but 
experience has shown that two windings, one of high 
resistance and low inductance, and the other of high 
inductance and low resistance, will suffice. Instead of the 
roter core plates being punched with a single set of 
slots as is usual, there are two sets of slots, one 
below the other. Copper bars are placed in the outer 
series of holes, and these are connected by means of 
German silver high-resistance end rings, or rings of some 
other resistance alloy. The inner slots also carry copper 
bars, but of larger section than those in the outer slots, 
and they are connected together by means of low-resist- 
ance end rings. It is well understood that by increasing 
the resistance of the rotor circuit of an induction motor 
the torque can be improved, but it is undesirable that 
this resistance should remain in circuit whilst the motor 
is at work, on account of its effect upon the efficiency. 
A squirrel-cage induction motor having a rotor con- 
structed on these lines is naturally rather more expensive 
than the ordinary simple machine, but, in view of the 
good characteristics of these machines, it is somewhat 
surprising to find that they are not more widely used. 

Many attempts have been made to build squirrel-cage 
motors which have the same starting properties as slip 
ring machines, but no endeavour can be made to consider 
them all. It is worthy of mention, however, that the 
Electrical Construction Company, of Wolverhampton, has 
developed a motor which is claimed to possess the same 
characteristics as a slip-ring motor, and which requires 
no starting gear beyond a simple switch. The machine 
has no slip rings, brushes, or other sliding contacts, and 
it will therefore be seen that it resembles an ordinary 
squirrel-cage motor. The starting resistance is built in 
the machine, and as the price is practically the same as 
that of a slip-ring motor, the cost of the starter is saved. 
The rotor phases are connected to three resistances wound 
flat, and constitute three separate discs. These are 
assembled side by side, and held by means of bolts 
between two iron plates carried on an extension of the 
shaft. The resistances are interchangeable, and can 
easily be replaced if necessary. When the primary switch 
is closed, and the rotor begins to revolve, a simple device 
actuated by centrifugal force moves some contacts which 
cut the resistance out of circuit. This arrangement has 
all the advantages of a slow motion rotor starter, a8 the 
amount of resistance in circuit during the starting period 
is entirely dependent upon the motor’s speed, and no rush 
of current, such as is often involved by faulty controlling 
with an ordinary hand-operated starter, can take place. 
At full speed the three rotor phases are short circuited 
through substantial contacts. When the current is cut off 
a spring, acting in the opposite direction to the centrifugal 





force, moves the contacts back to the starting position as 
the speed of the motor falls. The complete starting gear 
takes up considerably Jess room than that occupied by 
the ordinary slip rings. If desired the gear can be totally 
enclosed, or can be made gas-tight. We are told that the 
starting current is practically constant, and that the 
machine starts quickly against light load, and slowly 
against heavy load, without any danger of an undue rush 
of current. 

When current is taken from a public supply, the 
power user is compelled to employ some form of switch 
gear to limit the starting current or to purchase a motor 
which automatically controls its current, but where the 
power is derived from a private generating plant erected 
on the premises it may happen that motors can be 
started by gradually increasing the voltage. This 
naturally applies more particularly to large motors 
driving a whole workshop rather than to small machines 
used for operating individual machines, since in the case 
of the latter it is often necessary to perform the operation 
of starting and stopping many times during the day, and 
to do this by raising and lowering the generator voltage is 
obviously quite out of the question. Suppose, however, 
that in a works there are, say, two or three large motors 
which drive the bulk of the machinery, and which are in 
constant use. Under these circumstances it will 
probably be feasible to run these motors up to speed 
with the generator, and the provision of starting gear 
becomes unnecessary. To run motors up to speed in 
this manner it is simply necessary to close the stator 
switches and afterwards to excite the generator and 
bring it gradually up to speed. Apart from the fact that 
when once a motor is shut down it cannot be started again 
without considerably reducing the bus bar pressure, the 
method is highly satisfactory, since large squirrel cage 
motors can be brought up to speed with comparatively 
small starting currents. 








THE WORK OF THE GOVERNMENT AERO- 
NAUTICAL COMMITTEE. 
No. I. 


THE second annual report of the Advisory Committee 
for Aeronautics has just been issued, and like that pub- 
lished last year—reviewed in our issues of September 
9th, 16th, and 23rd, 1910 —it contains a mass of informa- 
tion of the highest interest to all connected either with 
the technical or practical side of artificial flight. As 
before, we purpose placing before our readers an 
abstracted account of the matter dealt with in the 
report. It may be as well, however, at the outset to 
emphasise the fact that, as certain portions of the report, 
particularly those of a theoretical and mathematical 
nature, do not lend themselves to condensation, we can- 
not hope to give a complete résumé of the whole, and 
must refer those interested to the publication itself for 
further details. 

Last year, it will be remembered, our summary showed 
that the Committee and the aeronautical department 
working under it at the National Physical Laboratory 
had, up to the time of preparing the report, April, 1910, 
been largely engaged on preliminary work such as the 
determination of what subjects should be investigated, 
the designing of the experimental apparatus required, 
its construction and erection and other matters. The 
second report now before us leads us to believe that the 
Committee has now settled down to its work in a 
businesslike manner, and that it is already fulfilling 
many of the duties for which it was called into being in 
1909. The period covered by the report has, from the 
governmental point of view, been one in which the 
dirigible balloon has loomed large. As a consequence 
of this, probably, we find the Committee’s attention is 
largely focussed on questions and problems wholly or 
preponderatingly bearing on airships. The aeroplane, 
while absorbing the public gaze, has occupied second 
place at Teddington. While many will regret this, the 
results of the experiments bearing on dirigible balloons 
and the methods of arriving at them are so highly inter- 
esting and suggestive that we cannot do otherwise than 
include them in our account of the work. The construc- 
tion of the naval airship at Barrow and the activity at the 
Army Aircraft Factory have each suggested subjects for 
investigation, and it appears that the services of the 
Committee and its experimental department have been 
freely requisitioned in both cases for the solution of many 
problems. 

The dynamical similarity oy square plates.—The first 
section of the report to which we shall refer is a paper 
by Messrs. Bairstow and Booth on that vexed question, 
the relationship between the pressure and velocity of a 
current of air on plates. The commonly accepted formula 
P = kv’ is now generally admitted to be wrong. The value 
of k is not constant, but increases with the size of the 
plate. Lord Rayleigh has pointed out that dynamical 
similarity requires the relationship to be of the form 
P = pv? f(vil/n) when p is the density of the air, / the 
linear dimension of the plate, and m the “kinematic co- 
efficient of viscosity ’’ of the air.* Messrs. Bairstow and 
Booth have examined Eiffel’s and Stanton’s results on 
the pressure of air on plates in the light of this 
formula, and have come to the conclusion that they 
may all be approximately represented by the formula 
P = 0.00126 v? + 0.000,000,7 v? /. We must warn those 
of our readers making use of this new formula for the 
pressure of air, that it is only applicable strictly to the 
following conditions :—(1) The plate must be square, 
(2) it must be normal to the current, (3) the temperature 
of the air must be 15 deg. Cent., (4) the numerical value 
of the product, v 1, should lie between 1 and 350, and that 
exterpolation beyond this limit is not justifiable at 
present. The formula gives the value of the pressure in 





* We have. taken the liberty of changing Lord Rayleigh’s symbol for 
this coefficient, viz., v into n. The similarity of v and v should surely 
preclude their simultaneous employment in mathematical expressions. 





pounds per square foot when the velocity of the air jg 
taken in feet per second and the length of the side of the 
plate in feet. 

Resistance of balloon models.—The series of experi. 
ments commenced last year, and referred to in our issue 
of September 16th, 1910, on the resistance or “ drift” of 
dirigible balloon models has been continued and at the 
same time extended in an important direction. We wil] 
refer first to the continuation of the former experiments 
on the “drift” of the models. As will be remembered, 
the experiments are conducted in a water channel, in 
which the model is held stationary. We may remark in 
passing that while the resistances of a given model in two 
media, say, air and water, are usually taken as propor. 
tional to the densities, Lord Rayleigh’s theorem of 
dynamical similarity quoted above is applicable to this 
and to many other questions. From this it would appear 
that », the kinematic coefficient of viscosity, must also be 
taken into account. As this coefticient is equal to x, the 
viscosity divided by p, the density, it seems likely that in 
the case of water its influence must be considerable. The 
models tested in this series of experiments were five in 
number, and were shaped from the formula 


_ 1 fat Th" t+? fe\* 
ves b ) (*.) (»-«) 


In this expression + is the length of the model, namely, 
6in. and m is a variable for each case. The maximuin 
diameter of each model is lin. The nose of the model 
and its longitudinal axis are taken respectively as the 
origin of co-ordinates and the axis of x. For all five 





models m for the head is equal to 0.450. In Fig. 1 we 
give a diagram showing the models, and against each is 
marked the value of m taken for the tail. As before the 
water in the channel had a velocity of 1.78ft. per second. 
We give the results obtained below :— 


Model Resistance. Volume. Area. 

No. Ib. cub. in, sq. in, 

1 0-00266 . - mS ess 13-4 

2 0.00264... 2-82 13-8 

3 0-00266 3-01... 14-5 

4 0-00277 . 318 5-1 

ee ee. eee 15-4 
As these results stand we may be inclined to say that 


No. 2 is the most satisfactory model. But the only just 
basis of comparison is that which shows the resistances 
of the models when they all possess the same net lift— 
that is to say, the lifting capacity of the contents of the 
envelope less the weight due to the fabric. To reduce the 
above results to this basis, the following formula is used: 
—net lift = 0.0475 V — 0.083 A. In this V is the 
volume of the envelope in cubic feet, and A its superficial 
area in square feet. The corrected results follow. 
Resistance relative Resistance relative 


Model No. to No. 1 as No, 1 for 
tes same net lift. 
1 a | soo oe 
2 0. 993 . 0-965 
3 1. 000 0-932 
4 1, 041 /‘ 0. 937 
5 a RPM Ack Pus. vs . 0-992 
Tt will now be seen that Nos. 8 and 4 are each better 
than No. 2. 


Resultant force on inclined models.—The directional 
stability of an airship, that is to say, its power to continue 
travelling in a direction paralle] with its longitudinal axis, 
is one of the most important points for consideration in 
its design. It has been shown by Sir George Greenhill 
that a cigar-shaped body, if slight y inclined to the direc- 
tion of its motion is unstable and tends to increase its 





Ds 2 
yr AO Direction 
we ‘Sof Motion 
eo 
Fig. 2 


inclination until it is broadsides on. He has also shown 
that the point O—see Fig. 2—will probably fall some 
distance in front of the nose of the envelope. A series of 
experiments has therefore been carried out with a view to 
determining the value of A O and 8 for various values of 
a. Experimentally, this work consisted of determining the 
“lift” and “ drift,” and a point on the line of action of 
the resultant force for various values of a. The “drift” 
was measured in exactly the same way as in the imme- 
diately preceding experiments, and the “ lift” by rotating 
the whole balance through 90 deg. In Fig. 3 the curves 
obtained for model No. 6* are given. In passing it is 


* The value of m for this model is unfortunately not stated. 
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worthy of note that a considerable amount of “lift” can 
be obtained at small inclinations, say, up to 5 deg., 
without sensibly increasing the “drift.” By combining 
the “lift” and “drift” by the parallelogram of forces, 
the magnitude of the resultant and its direction, i.e., the 
value of the angle § in Fig. 2 can be obtained for each 
inclination. To determine the point of application of 
the resultant, 7.e., the value of AO, the model was 
pivoted on a vertical axis passing through the point D, 
Fig. 2. Under the force of the current the model would 
swing round on tbis axis until it took up its position of 
equilibrium. The angle at which equilibrium occurred 
was noted. For this angle of inclination it is obvious 
that the line of action of the resultant must pass 
through the point D. The point D was then shifted 
forward a step, and the equilibrium position for the 
new axis was measured, and so on. In this way a 
curve could be drawn connecting the angle of inclination 
with the distance from the nose to the point of applica- 


Force in Pounds 





s+ ” 
Inclination of Model to Horizontal. 


Fig. 3 


tion of the resultant—that is to say, the angle a with 
the distance A D (or AO). Such a curve for model No. 6 
is shown in Fig.4. From this curve and those for the “ lift” 
and “drift” the magnitude, direction and point of applica- 
tion of the resultant force on the model at any angle can 
be deduced. It will be seen from Fig. 4 that for small 
angles of inclination, say up to 5 deg., the resultant acts 
at a point ahead of the nose, and that the model is very 
unstable. The curve marked “ envelope to resultants ” is 
such that a line drawn tangential to it is the line of 
action of the resultant force at the corresponding 
angle. Thus, for example, at an inclination of 7 deg. 
the model experiences a resultant force of .0047 lb.— 
y 0036? + .003°—at a point 0.4in. from the tip of the 
nose, and acting in a direction shown by A B. 

The stabilising effect of fins.—The fact that a per- 
fectly plane elongated body is unstable in the longitu- 
dinal direction of motion, as indicated above, is, of course, 
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well known, and in practice stabilising planes or fins are 
attached to the envelope of a dirigible balloon in both a 
vertical and horizontal plane. These fins should be of 
such an area and so placed that any accidental deviation 
from the path should be immediately counteracted, and the 
angle a, Fig. 2, reduced instead of increased. At the 
same time, the fin area should not be so great as to make 
the airship too stable and difficult to manceuvre. For 
purposes of testing the effect of fins, the method of 
the immediately preceding series of experiments 
might have been employed. But as this was a 
slow method, and as the turning moment only was 
required—that is to say, the resultant and its “arm” 
were not separately to be found—Mr. Bairstow employed 
special apparatus for testing the effect of fins. This is 
shown in Fig. 5. The model is mounted on a vertical 
axis passing through its centre of gravity. The axis 


carries a spring-controlled arm, on which there is mounted 
a mirror. The spring is of known strength, and a tele- 
scope in conjunction with the mirror and a scale permits 
of the angle of deflection being read in the usual way. 
The whole apparatus, including the model, can be rotated 
about the axis though any angle. In this way it is 
possible to determine the turning moment exerted by the 
moving water on the model when the latter is inclined at 
a series of angles to the current. Model No. 2 was 
used in these experiments, and the velocity of the water 
was 1.62ft. per second. The model was first tested 
without fins, and the curve marked A in Fig. 6 was 
obtained. It will be seen from this that as far as 
the curve goes a negative righting moment existed at all 
angles, that is to say, the model had to be held back from 















Fig. 5 


increasing its angle of deflection. Rectangular fins lin. 
in length were then placed top and bottom at the tail end 
at a mean distance of 2}in. from the spindle. The width 
of these fins was in turn jin., }in., 3in., and 4in., so that 
total fin areas of 0.25, 0.50, 0.75, and 1.00 square inch 
were available. The curves BC D and E in Fig. 6 are, 
in order, the results obtained with these fins. It will be 
seen that the two smaller sets of fins did not produce 
complete stability, but that a positive righting moment 
was obtained with the two larger. An important point 
emerges from these results. Confining our attention to 
any one angle of inclination, say 4 deg., and taking the 
curve A as the basis, we find that curve B is at this point 


(les -ins.) 
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a certain distance X below curve A. Curve C is, roughly, 
X + 23 X below A, curve D(X + 23 X) +5X and 
curve E(X + 23 X+5X) +5 Xbelow A. Thus the 
negative righting moment is reduced with each equal 
increment in the area of the fin surface, but the rate of 
reduction is not constant, and increases with the width of 
the fin. In other words, the portions of a given fin surface 
which lie next the body are much less efficient than those 
portions lying farther out. The explanation of this phenome- 
non lies, according to the report, in the reduction of velocity 
which the current experiences towards the tail of the 
model—a reduction the magnitude of which was not 
hitherto suspected. We shall see later that this theory 





is confirmed by another series of experiments of quite 





a different nature. The effect of bringing the same fins 
nearer towards the axis was next studied, as it was 
obvious that here the velocity of the water past the fins 
would be greater. To this end the fins were placed ata 
mean distance of 1.9in. from the axis. Curves F,G,H,J 
show the results in the same order as before. For the 
two smaller sets of fins the change is advantageous, and 
for the two largest it is the reverse. The second largest 
set still, however, produces complete stability, and the 


‘nearer position is probably the best from the practical 


point of view. Other fins have been tried with the same 
model. A set of four was made in which the fins extended 
from the point of maximum diameter of the body to the 
tip of the tail, the overall width being everywhere lin. 
Such fins are not so efficient, it has been found, as fins 
of equal area placed as shown in Fig. 6. Finally, it has 
been demonstrated that what applies to vertical applies 
to horizontal fins, and that the action of either set is 
independent of that of the other. 








BRITISH FOUNDRYMEN’S ASSOCIATION. 





THE eighth annual convention of the British Foundry- 
men’s Association took place in Glasgow on Tuesday and 
Wednesday of this week, Mr. Percy Longmuir, Sheffield, 
being re-elected president. The meetings were held 
in the Glasgow Technical College, George-street. Mr. 
P. Longmuir in his presidential address reviewed the 
commercial and scientific enterprise of the ironfounding 
industry as it exists at present, pointing out that what was 
most needed at the present time was not theorising, but 
actual investigation into methods of improving their work. 
Research work did not require an elaborate equipment to be 
scientific ; the simplest facts if mastered by careful observa- 
tion under working conditions were quite as valuable as 
purely academical work, and often of more service tc the 
practical worker. 

Mr. H. Pilkington, in the course of a paper on “‘ Special 
Foundry Pig Iron,’’ maintained that there was an increasing 
demand for close, dense, strong and sound pig iron, which 
could only be met by the production of what are at present 
called ‘‘ artificial’’ irons. It was an endeavour to recover 
the best properties of cold-blast iron, and it did not appear 
possible on account of the completely different quality of ore 
now being smelted in the blast furnaces, since even yet hot 
and cold-blast irons of practically identical composition gave 
very different results in use. He considered that the use of 
mixtures of different brands in the cupola to attain definite 
composition defeated its own object, chiefly on account of 
the lack of homogeneity which frequently occurred. The 
author considered that sulphur in iron was rather an ad 
vantage for metal to stand considerable abrasion, as if not 
more than 0.16 per cent. were present it hardened and 
strengthened the irov. In the discussicn which followed, 
Mr. Cook said he had often been ridiculed for advocating high 
sulphur iron for hand castings ; these did all right if melted 
hot and cast at a high temperature. He maintained that the 
carbon content was the chief constituent to watch in getting 
strong iron. Mr. Horne considered it unnecessary to pay 
high prices for special iron when the ordinary run of iron 
could perfectly well be refined sufficiently during its passage 
through the cupola, so long as the mixtures were kept under 
the control of a chemist. 

Mr. R. Buchanan, of Birmingham, read extracts of a 
paper on ‘‘ Carbon Control in Cast Iron,’’ pointing out the 
conditions which govern the amount of caroon dissolved in 
cast iron, and the effect of composition and temperature 
in separating a portion of this as graphitic carbon or “‘ kish.’’ 
Disappointment frequently resulted from the incorrect melt- 
ing of expensive close-grain irons through using excessive 
coke and soft blast. This resulted in the iron taking up more 
carbon, and producing an open-grained casting. Referring to 
the growing practice of adding steel to the cupola charge to 
lower the carbon content, he expressed doubt as to the 
soundness of this practice. Mr. Horne stated that his 
experience of adding steel] had been quite satisfactory, and 
indicated the correct proportion and method of charging to 
get sound and homogeneous metal. He advanced a theory to 
account for the melting of the steel along with the iron, 
and considered more depended on the condition of the 
carbon than on the total amount present for getting the best 
kind of metal. 

A paper on ‘‘ Warping in Castings ’’ was then submitted 
by Mr. R. R. McGowan, who dealt chiefly with the bending 
of channel sections, which he attributed to variation of the 
contraction in the parts of the casting. Some speakers 
thought improvement was possible in the designs, but Mr. 
Buchanan advanced the theory that the warping was due to 
the expansion of the sides of the channel which bent the still 
plastic back of the casting. On Tuesday afternoon about 60 
of the members visited the ironfounding and engineering 
works of G. and J. Weir, Limited, Cathcart. 








Buuuetin No. 43, issued by the University of Illinois, 
deals with the subject of train resistance, and embodies the results 
of exhaustive dynamometer car tests conducted with freight trains 
on the Illinois Central Railway by the railway engineering depart- 
ment uf the university. Commenting on freight train resistance 
in its relation to average car weight in this publication, Professor 
Edward C. Schmidt observes that train resistance varies not only 
with the train speed, but also with the average weight of the cars 
cf which the train is composed. At a given speed the tractive 
effort required for each ton of weight of the train will be greater, 
and although this fact has been known for some years, it has 
found inadequate expression and but little application. 


THE INSTITUTE OF METALS.—The annual autumn meeting of the 
Institute of Metals will be held at Newcastle-on-Tyne on September 
20th, 21st and 22nd. The meeting will be opened at 10 a.m. on 
Wednesday, September 20th, when the membe s will be received 
at Armstrong College by the Lord Mayor, Sir W. H. Stephenson, 
and the Local Committee, after which a series of papers will be 
read and discussed. In the afternoon visits will be paid to 
shipbuilding, engineering, metallurgical and electrical works in 
the neighbourhood. In the evening there will be a reception, 
followed by a conversazione, in the Laing Art Gallery, by invita- 
tion of the Lord Mayor. On Thursday, September. 21st, papers 
will be read and discussed at a morning session of the Institute, 
and in the afternoon there will be further visits to works. For 
September 22nd, the Tyne Improvement Commissioners have 
kindly placed a steamer at the disposal of the Local Committee 
for a voyage tothe mouth of the river and back. Programmes 
may be obtained from Mr. ‘G. Shaw Scott, the secretary, the 
Institute of Metals, Caxton House, 8. W. 
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AS makers of steam and electric cranes and ships’ deck 
machinery, the firm of John H. Wilson and Co., Limited, of 
Birkenhead and Liverpool, has long been known, but it is 
only within recent years that this company has constructed 
floating cranes and barges. To cope, however, with the 
increasing number of orders for such work, it has recently 
greatly extended its Birkenhead works, and is now con- 
structing barges and sand pumping dredger plant on quite a 
large scale. To no inconsiderable extent the increased 
demand for contractors’ plant of this type has been due to 
the rapid strides made by the South American Republics. 
This has, at any rate, been the experience of Messrs. Wilson, 
who are now utilising a large area of their property situated 
conveniently near the Great Float Dock, Birkenhead, as a 
barge-building yard. Here they have built some new shops, 
and included several extra acres within the limits of their 
works. They have also installed a complete hydraulic rivet- 
ing plant, and have erected the necessary gantries to carry 
the riveters, and to command every part of the new yard. 

Messrs. Wilsons have recently completed the floating crane 
and barge, of which we publish an illustration above and a 
drawing on page 163. This vessel is now being used for the 
unloading of mineral ore at Huelva, Spain. The main par- 
ticulars of this crane, which was built for the United Alkali 
Company, Limited, under the supervision of Messrs. P. W. 
and C. Meik, MM. Inst. C.E., are as follows :— 

The crane is designed to lift 7 tons at 42ft.6in. radius, and it 
is provided with the following motions, all worked by steam: 
—Lifting and lowering, revolving, jib adjusting, and warp- 
ing. The boiler, which is of the vertical cross-tube type, is 
4ft. in diameter by 9ft. 6in. high, and is fitted with three 
cross-tubes. The working pressure is 100 lb. per square inch. 
The engine cylinders are 8in. in diameter by 12in. stroke, 
and the length of the jib is 60ft. The speed of lift with full 
load is 80ft. per minute, and with light loads 200ft. per 
minute; the speed of revolving is one revolution in 40 
seconds. lLuffing from the maximum radius of 42ft. 6in., to a 
minimum radius of 22ft., can be carried out in 15 seconds. 
The engines have double cylinders with link motion revers- 
ing gear fitted with cast steel quadrant links and gun-metal 
excentric straps. The lifting gear is arranged with single 
and double purchase, and two powerful foot-brakes have been 
provided to give full command over the maximum load. The 
barrel is 2lin. in diameter and is grooved for wire rope. The 
load is lifted on a single rope with aswivel hook. The lifting 
pinion can be slid out of gear, so that the barrel may run free 
when lowering in single purchase. 

The revolving gear is actuated by means of double friction 
cones controlled by a screw brake and worked by a hand 
wheel and screw, so that the crane can be revolved in either 
direction without reversing the engines. The rack and roller 
path are bolted to the foundation and made in halves. The 
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jib adjusting gear is capable of adjusting the jib between a | 
minimum radius of 22ft. and a maximum of 42ft. 6in., and con- 
sists of a spur gear drive from the lifting shaft to the lufting 
barrel shaft, the gear being controlled by means of a safety 
ratchet and screw brake. The jib is raised and lowered by 
means ofa steel wire rope ljin. diameter. The jib is made of 
steel, braced at intervals in its length, and is 60ft. long from 
centre to centre. It is spread out at the base and takes its 
attachment at the extreme width of the bottom centre cast- 
ing. A double tropical awning of galvanised corrugated iron 
is fitted over the boiler, gearing and driver’s platform, and is 
provided with rods from which awnings or screens may be 
hung. 

The barge on which the crane is mounted has the follow- 
ing dimensions :—Length overall, 90ft.; breadth moulded, 
39ft.; breadth over rubbers, 41ft.; depth, 8ft. It is con- 
structed of Siemens-Martin mild steel and has a sloping bow 
and stern. A wood rubber extends all round the vessel, which 
is provided with a hand winch at each end for warping pur- 
poses. Double bollards for each quarter and towing bollards 
are arranged in the centre at each end. Two warping drums 
capable of exerting a direct pull of 3 tons are fitted one at 
each side of the bottom structure of the crane, and are 
arranged to be driven by the crane engines, The frames are 
made of angle steel 3in. by 24in. by ziin. They are spaced 
24in. apart, and are in one length from keel to gunwale. A 
keel piece 24in. long is fitted in centre on the reverse side. 
The floors are of steel plate tin. thick. The reverse frames 
are composed of angle steel 24in. by 2}in. by zyin., and are 
riveted to the top of every floor. The beams are of angle 
steel 4in. by 24in. by z%in., and are connected by bracket 
plates z‘;in. thick to every frame. The barge is braced below 
deck with four athwartships and two fore and aft bulkheads 
constructed of steel plates and stiffened by angles. The 
bottom and bilge shell plating is ;;in. thick, and that of the 
sheerstrake gin. thick. All the seams are lapped and single 
riveted, while the butt joints are overlapped and double 
riveted. The gunwale is of angle steel 4in. by 2hin. by «yin. 

The crane and barge are arranged so that with the load at 
maximum radius or without load at minimum radius the 
angle of cant of the barge is not greater than one degree. 
When fully loaded the freeboard is not less than 3ft. 








INSTITUTION OF AUTOMOBILE ENGINEERS.—With regard to the 
information which the Institution of Automobile Engineers has 
collected as to the practice of the various firms in the matter of 
apprenticeship. the Council wish to make it clear that this informa 
tion, whilst it has been tabulated for convenient reference by the 
staff of the Institution, is not in such a form that it can be 
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circulated to the public generally, which is the impression which 
seems to have been conveyed by the previous announcement of the 
scheme. Itis therefore desirable that parents and others should 
call at the offices of the Institution by appointment, in order to 
avail themselves of this information, tt thie is not possible, how 
ever, advice will be given by letter. 


z 
’ 


DOCKYARD NOTES. 


THE German High Sea Fleet will return to Kielabout August 
17th. The reserve squadron for the autumn manceuvres will 
be formed immediately for preliminary practice. The 
large cruiser Von der Tann, concerning the gunnery trials 
of which various rumours were current in the spring 
before her departure for South America, has been undergoing 
further trials at Kiel since her return from the Coronation 
Review at Spithead. According to one report, the Von der 
Tann will proceed to Norway on August 7th to join the 
Fleet and take part in the final stages of the summer 
cruise, 





THE American Navy Department proposes to test ‘‘ incin- 
erators’’ in warships. In the world-circling cruise of the 
American battleship fleet, the slower service ships reported 
that they had no difficulty in trailing the fighters by the 
litter which floated in their wake for miles. Experts 
consider that this is a dangerous condition in time of war, 
and therefore, for the sake of covering the trails and for 
sanitary purposes, incinerators are being tested. 





THE naval forces of France have been reorganised. 
Instead of there being equal fleets in the Mediterranean and 
in the Channel, the whole of the active forces will be grouped 
in the Mediterranean, while in the northern waters there 
will be only a reserve fleet. In ordering this redistribution, 
M. Delcassé, the Minister of Marine, has reverted to the 
scheme which existed before Vice-Admiral Boué de Lapeyrére 
became Minister of Marine in 1909. The original plan of 
Mediterranean concentration had been introduced by M. 
Thomson in 1906, after consultation with the British Govern- 
ment. Vice-Admiral de Lapeyrére has been appointed 
Commander-in-Chief of the rearranged forces, and will have 
as his flagship the Danton, which came to Spithead for the 
Coronation Review. Five other ships of the same class will 
form the First Battle Squadron. They are 18,000-ton ships 
of an improved Lord Nelson type, armed with four 12in. and 
twelve 9.4in. guns, and driven by turbine engines. The 
Second Squadron will be commanded by Vice-Admiral 
Bellue. It will consist of the two ships of the Patrie and the 
four of the Justice class, the former having four 12in. and 
eighteen 6.5in. guns, and the latter four 12in. and ten 7.6in. 
Each of these battle squadrons will have three armoured 
cruisers and six destroyers attached, and there will also be a 
group of reserve ships for each, based upon Toulon and Brest 
respectively. The Third Squadron of six older battleships 
and three armoured cruisers, manned in the reserve with 
nucleus crews, will also be based on Brest. Destroyer 
flotillas will be attached to each fleet. 





A DECREE has been issued by the Argentine Government 
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accepting the tender of a German firm for the construction of 
a dock at Bahia Blanca large enough to take Dreadnought 
battleships, and for other works in that port. The total 
expenditure is to be seven million pesos gold (£1,400,000). 





A FEW days ago submarine C 22, attached to the Dundee 
Naval Base, broke away from her moorings in the river Tay, 
and drifted down the stream, a distance of three miles. She 
was to have been dry-docked, and had proceeded to moorings 
alongside H.M.S. Vulcan. Fortunately, the current kept 
the vessel clear of the coast. When off Broughty Ferry the 
drifting submarine was sighted by the Commanding Officer 
of C25. A steam pinnace was at once sent to her and towed 
the vessel back to her moorings. 





IT is reported in Dublin that Kingstown is to be made a 
naval base, and that either a depét ship or a cruiser will be 
stationed there after next month. 





THE Admiralty have selected the destroyers Ribble, Usk, 
and Welland for service on the China Station in place of the 
27-knot destroyers Janus, Hart, and Handy. The Ribble 
and Usk are being refitted at Haulbowline and Sheerness 
respectively. The Welland is serving in the Mediterranean, 
where she will be replaced by the Kennet, which is refitting 
at Pembroke. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





BOLTS AND NUTS. 


Str,—A few weeks since a correspondent in your paper asked 
when bolts with nuts were first used, and he instanced certain bolts 
and nuts that were used in the gates of Carisbrooke Castle, which 
he believed were the earliest examples of bolts and nuts. <A few 
days ago I happened to be in the Isle of Wight, and was taken by 
a friend to Carisbrooke Castle. Remembering your correspon- 
dent’s letter I looked at the gates, and came to the conclusion 
that the nuts were comparatively modern. The old method of 
fastening the iron to the wood and the planks tozether is by rivets 
passed through bossed washers. The same method was used by 
the Romans, and is illustrated in the various dictionaries of 
antiquities. The bulk of the fastenings are done by rivets, and 








OLD ROMAN RIVETS 


appeared both to me and those who were with me to be the ancient 
work, and the nuts to be a later addition, not part of the original 
work. 

In the Reading Museum of the finds of the ancient Roman city 
of Silchester are at least two rivets used for fastening planks 
together. I enclose a copy of a sketch I made of these about two 
years ago. In this museum is a screw, also found at Silchester, 
but no nut. As some of the threads are intact, it appears to have 
heen screwed into a piece of hard wood, and this wood protected 
the threads from decay. As one end is pointed, it may have been 
used as a support for a swing brace, or the poppet head of a lathe. 
As Silchester was abandoned by the Romans about a.p. 500, these 
finds must be at least 1400 years old. 

There are in the Naples Museum some surgical instruments 
found at Pompeii; these have long square threads with nuts, but 
as it is more than thirty years since I was at Naples I cannot now 
acurately describe them, but doubtless some of your readers can 
do so. JoHN Henry KNIGHT. 

Farnham, July 29th. 





THE DECADENCE OF THE BRITISH INVENTOR. 


Str,—Mr. Arthur Kitson’s letter in the 14th July issue of THE 
ENGINEER deserves careful attention. British ingenuity does exist 
as strongly to-day as ever, but failing the means to bring an 
invention to a commercial success the inventor ceases to struggle. 
It is quite time that an Inventors’ Aid Society was formed. It 
should be framed on business lines and made self-supporting— 
which could easily be done, given that honest workers undertook 
the work—primarily for patriotic purposes, and secondly as a 
business venture. Thousands of inventions never get beyond the 
provisional stage, though many, if carefully fostered, might result 
in raising Great Britain to the position she has lost—as the fore- 
most mechanical nation in the world. 

Inventors would be glad to avail themselves of a society which 
would guarantee a fair opinion on any invention in the initial stage, 
such opinion being for utility and likely commercial success. The 
society would really get its profit from the testing and exploitation 
which would be derived from inventions their advisers deemed to 
be likely to be a success. 

In the event of a trial and a successful exploitation the society 
might receive, say, 10 per cent., or some agreed percentage, on 
the sale price of the tested invention, after the out-of-pocket 
expenses are deducted—such expenses being set out in detailed 
form. The advice given would be for a relatively small fee, and if 
further advice of a technical character were needed beyond that of 
the society’s examiners, the inventor might agree to such extra 
expense, which would be laid before him so that his sanction might 
be obtained. Money could be made as a business transaction ; 
but what is of far more importance, the ingenuity of the British 
inventor would be fostered, and the man of brains would be 
benefited. 

If leading engineering people would only look at the matter 
from the public standpoint, such a society might easily be started, 
and with honest advisers the great work of checking the 
decadence of the British inventor would be done. 

Mr. Kitson’s letter, as a valuable contribution, rests upon the 
acknowledgment he made that inventors were usually poor 
men, Help the poor inyentor on purely bus.ness lines and 





Great Britain will receive the benefit. The trend of all great 

movements is to destroy selfishness, and an Inventors’ Aid Society 

could do more than any other to aid those who cannot help them- 

selves, JOHN BATEY. 
Coventry, July 31st. 


TROUBLE WITH GREASE CUPS. 


Sir,—We have here a 50 horse-power vertical turbine, on a head 
of 10ft., with shafting working in the open air. There is great 
vibration in the shafting, due to the use of bevel gear and to the 
supporting girders having a long span ; consequently, some play 
has to be left in the brasses. There are collars on the shafts at the 
bearing to keep the bevel gear in position. 

The lubrication of these shafts has given trouble. Owing to the 
vibration and the clearance in the brasses combined, oil runs 
trough them quickly, and, as the plant is working in the open air, 
the oil cannot be collected and filtered. Again, oil fails to lubri- 
cate the coliars, and is often washed off by rain. The oil consump- 
tion being excessive, grease was tried. This reduced the annual 
cost to one-quarter the amount previously spent on oil. 

The only drawback to grease is the trouble caused by the caps of 
the grease bo working loose by reason of the vibration of the 
shafting. e have tried different designs of grease cups, and 
find them all too light and fragile. 

We would be very pleased to hear from any of your readers 
where we can obtain big, strong, massive, tough iron grease cups, 
the caps of which will not come undone. 

(For Kerry Electric Supply Company, Limited, ) 
. RYAN. 


Killarney, July 31st. 





PROPELLERS FOR FLYING MACHINES, 
Srr,—In an article by Mr. Herbert Chatley on air propellers in 
your issue of July 28th, my I call attention to one or two small 
errors which might be misleading :— 


Page 91, col. 1, line 55, M = 2° should be = 2/5 H 
. wN 
Page 91, col. 1, line 56, T = K 22°, &c., should be = K zh ke. 
Tv p\ 
Page 92, col. 1, line 38, -» 2Y. should be xn = 2. 
4nar 4 er 
Page 92, col. 1, line 42, T = [6002, &c.] should be T = [602, Ke. ] 
Page 92, col. 3, line 38, 
aw 


Na = Nw [3% sy Id be = Nw 
. ‘ N am via J: m* 


Southsea, August 4th. H. B, W. Evans. 





GERMAN LOCOMOTIVES FOR JAPAN, 


Sir,—We find in the number of THE ENGINEER, of July 21st 
last, page 73, under the heading ‘* Railway Matters,” a notice to 
the effect that the locomotives supplied by Herr Borsig to the 
Japanese State Railways were the first German locomotives sent 
to that country. 

The writer of this notice is evidently labouring under a mistake. 
These are perhaps the first locomotives supplied by Herr Borsig for 
Japan, but we ourselves supplied locomotives to Japan as early as 
1899, and built in 1904 the first locomotives for the Japanese State 
Railways. Since the year 1899 we have sent a total of 156 loco- 
motives to Japan, among which, in 1998, was a series of 36 pas- 
senger engines. We understand that Henschel and Sohn, Cassel 
and the Berliner Maschinenbau-Actien-Gesellschaft, vormals L. 
Schwartzkopff, Berlin, have also supplied large quantities of loco- 
motives to Japan. 

HANNOVERSCHE MASCHINENBAU-ACTIEN-GESELLSCHAFT 
vormals GEORG EGESTORFY. 








A NOVEL METHOD OF DETECTING MINERAL 
OIL AND RESIN OIL IN OTHER OILS." 
By ALEXANDER E. OUTERBRIDGE, Jun. 
MINERAL and resin oils differ from all other oils in many ways, 
but especially in one respect, and resemble each other in many 
ways, notably in one, which will now engage our attention. When 
examined by reflected light, hydrocarbon oils (improperly named 
‘* mineral ” oils), whether crude or partially refined, showa uliar 


greenish tinge commonly called ‘‘bloom.” When examined by 
transmitted light the bloom disappears and the true colour of the 
oil is seen. is colour ranges from dark red or mahogany tint 


through various shades of orange and yellow up to ‘‘ water white,” 
according to the degree of refinement. Resin oil possesses the 
same peculiar characteristics, except that the colour of the bloom 
is pure blue. Its chemical composition is so nearly like that of a 
hydrocarbon oil that these resemblances appear to me to be more 
than accidental coincid and suggest the possibility of a common 
origin between so-called mineral oil and resin oil. This speculation, 
however, is not germane to our topic, which has to do strictly with 
a new practical application of that property commonly called bloom 
to the instantaneous detection of adulteration of vegetable or 
animal oils with hydrocarbon oils. 

Doubtless everyone has noticed the bloom in mineral oils and 
wondered, perhaps, as to the cause of this singular greenish appear- 
ance, which is especially noticeable in crude oil and in heavy 
lubricating oils, B!oom is merely a popular name for a remarkable 
property possessed by a number of substances, the scientific name 
for which is ‘‘ fluorescence,” and the question may now be properly 
asked, ‘‘ What is fluorescence’” In simple bee dere va | words, 
fluorescence is a property inherent in some substances of becoming 
self-luminous while exposed to certain rays of light known as 
“ultra-violet” or ‘“‘actinic”’ rays. These rays are always found in 
sunlight and in some forms of electric light. If a beam of white 
light from the sun or from an arc-light be passed through a prism 
(preferably for some purposes made of quartz) it is separated into 
a broad band of prismatic colours. Such a beam may be likened 
for illustration to a closed fan; after passing through the prism 
the fan is opened, and it is seen that each fan stick has a 
different colour, namely, red, orange, yellow, green, blue, indigo, 
and violet, Beyond the red, on one side of the prismatic band, 
and beyond the violet on the other, are many rays which are 
invisible to the eye ; but some substances when placed in the path 
of these invisible rays become luminous or fluorescent, the culuur 
of the fluorescence being characteristic of the substance, some 
showing green, some blue, some yellow, some purple, some white, 
and others various intermediate tints. 

In the course of my investigations I have found that the greenish 
bloom or fluorescence of mineral oil and the blue bloom of resin oi) 
noticeable in daylight can be enormously intensified or magnified, 
perhaps a thousand fold, under certain conditions, so that if a 
single drop of mineral oil be placed in a vessel containing a 
hundred or even a thousand drops of pure linseed oil, or ay other 
non-fluorescent oil, its presence may be instantly detected by the 
greenish fluorescence which it imparts to the whole of the oil. 
The same is true of resin oil, which gives blue fluorescence. The 
utilisation of this observation for practical purposes of detecting 
adulterations is the gist of this paper. 

I soon noticed that the colour of the fluorescence of any sample 
of mineral or resin oil was not changed by differences in the 
quantity of oil examined or in the dimensions of the bottles con- 





taining the specimens, differing in this respect, from the marked 
change in colour of the same samples viewed by transmitted light 
in glass containers of different sizes. To illustrate this interesting 
observation I have prepared exceedingly thin films of mineral and 
resin oils—scarcely thicker than soap bubble films—by pressing 
few drops of each between plates of clear glass and mounting them 
like lantern slides, Crude mineral oil and resin oil are very dark 
in colour, and are opaque in four ounce bottles, but the films are so 
transparent as to be almost invisible when viewed by transmitted 
light of any kind. When placed against a black background, 
however, and ined by reflected light from the source | 
employ, ey fluoresce brilliantly in the same green and blue 
colours that large quantities of the same oils show under the same 
tight. 

The apparatus generally used by scientists for studying fluores. 
cence is quite elaborate and costly, consisting of quartz prisms and 
lenses mounted in a spectroscope and requiring highly trained 
observers ; but, fortunately, for the practical use and value of this 
new method in industrial works, I have found, ready at hand— 
in every establishment probably—a source of light which is 
peculiarly adapted to the purpose, so that no special appliances 
and no highly skilled operators are needed. The ordinary enclosed 
arc, so commonly used in industrial works by reason of its relative 
economy, happens to give out rays of the exact wave lengths 
needed enormously to increase the fluorescence of these oils. If 
the plain glass cover of this light fits properly, so that air does not 
enter as rapidly as it is consumed, the arc burns in a partial 
vacuum, or, at least, the air is rarified, and, under these norma! 
conditions, this light shows continuously, after burning a minute, 
a faint rosy light in addition to the powerful white light. If now 
a vessel containing any mineral oil, crude or refined, or any resin 
oil, be placed in the path of these rays the most intense fluorescence 
appears, even in daylight, greenish in the case of mineral oil, blue 
in the case of resin oil, the thin films already mentioned glowing in 
the same manner. So strong is this fluorescence that if one cubic 
centimetre of either mineral oi] or resin oi] be diffused in a bottle 
containing 99 cubic centimetres of linseed oil, or any non- 
fluorescent oil, its presence is plainly seen; and I have even 
detected one cubic centimetre of crude mineral oil in 999 cubic 
centimetres of non-fluorescent oil, 

I have examined a large number of vegetable oils, such as cotton 
seed oil, corn oil, China bean oil, China wood oil, &c., and have 
not found a trace of fluorescence in any of them. It is stated in 
some text-books that ‘‘ oleic acid,” which is found in lard oil, is 
fluorescent. On examination | find that pure white strained lard 
oil is entirely free from fluorescence under the ultra-violet ray, but 
all of the samples of so-called No, 1 or No, 2 lard oil—sold for use 
in machine shops—examined possess some fluorescence, and this 
may prove to be a novel means of ype determining the propor- 
tion of oleic acid in lard oil, though | only suggest it tentatively, 
not having studied the matter carefully from this point of view. 
The slight fluorescence of ordinary lard oil is different in appear- 
ance from that of mineral oil or resin oil, and does not materially 
interfere with the application of the fluorescent test for its 
adulteration with mineral or resin oil. 

In order to make a quantitative fluorescent oil analysis—if I may 
be permitted to coin such a term—in cases where the amount of 
mineral or resin oil in vegetable or animal oi] is over 10 per cent., 
causing too great intensity of fluorescence for accurate quantitative 
determinations, it is simply necessary to dilute the sample to any 
desired degree for the test by adding sufficient pure vegetable or 
animal oil, as the case may be, to bring the proportion of adul- 
terant within that of the prepared standards. Thus, if the sample 
of adulterated oil showing more intense fluorescence than the 
10 per cent. standard is diluted with an equal quantity of pure 
non-fluorescent oil, and then shows a degree of fluorescence 
corresponding with the 10 per cent. standard, it is safe to conclude 
that it contains 20 per cent. of fluorescent adulterant. 

In daily practice | have found it convenient to put the standards 
in narrow tubular oil test bottles holding about 50 cubic centi- 
metres each ; these are corked, labelled, and placed side by side in 
small wooden racks—like test-tube holders—on a shelf in proximity 
to an enclosed are light, beginning with pure oil at the left-hand 
side, then a similar sample containing one-tenth per cent. of 
mineral or resin oil, as the case may be, then one per cent., and 
so on, increasing by single percentages up to 10 per cent. It is 
advisable to prepare several different series of standards with 
fluorescent oils of different grades. Crude mineral or resin oils 
are much darker in colour than refined oils, and the colour by 
transmitted light is a guide to the kind of oil that has been used 
for adulteration, and is consequently an indication of the proper 
standard series to be used for comparison in making a quantitative 
fluorescent analysis. 

It is not necessary to prepare standards for each kind of vege- 
table or animal oil ; thus, the standard series prepared with linseed 
oil serves for examination of cotton-seed oil, corn oil, China wood 
oil, China bean oil, or any other non-fluorescent vegetable oil. It 
is necessary, however, to prepare special standards with lard oil for 
testing adulterated lard oils. 

The ingenious inventor of oil sand cores—now so largely super- 
seding cores made by the old methods—conferred a valuable boon 
to foundries, but fis name unfortunately is unknown. The 
making of oi] sand cores has grown enormously in recent years and 
many thousands of dollars are spent annually by large concerns for 
oils for this purpose. The compounding of core oils has become a 
large business, and nearly all samples that have come to my notice 
contain mineral or resin oi! or both. Neither of these oils impart 
any valuable properties to core oils, but are used simply to dilute 
more costly oils; and. in point of fact, they are positively dele- 
terious, being of a non-drying nature, impairing the good oil binder 
and requiring more fuel and a longer time for baking the cores in 
the ovens. When we realise that linseed oil—which is the best 
binder—costs, at the present time, in the neighbourhood of one 
dollar per gallon, and crude mineral oil about three cents per 
gallon, its use as an adulterant is readily explained. Resin oil 
costs a good deal more, and is therefore used more sparingly.” 











EXTENSION OF THE ANGLO-FRENCH TELEPHONE SERVICE.— A 
short time ago the Post-office laid a new and improved telephone 
cable in the Straits of Dover, and this has recently been connected 
to land lines from London and Paris, thereby providing increased 
and improved telephone facilities between the two capitals. By 
the extension of these circuits to provincial towns speech is ren- 
dered possible between places in England and France which could 
not previously communicate with each other, and, in order to 
determine the extent of the increased range, experiments have 
recently been carried out by English and French officials from a 
pumber of provincial towns on this side of the Channel. Before 
the new cable was provided, no town north of a line connecting 
the Humber and Mersey could communicate with Paris, but in the 
recent trials it was found ible to converse with the French 
capital from Newcastle-on-Tyne, Glasgow, and Edinburgh, and, 
finally, trials were made from Aberdeen, involving a circuit length 
of over 900 miles. In the best conditions of line and apparatus 
commercial speech could be conducted from that place with Paris. 
These tes‘s will enable the Post-office engineers to determine what 
other English towns can communicate with France, and it is hoped 
that a list of such towns will be published shortly. The increase 
in the range of telephonic speech has been brought about by 
means of the new telephone cable recently laid between England 
and France. This cable is fitted with loading coils, which 
neutralise the disturbing effects on speech transmission introduced 
by the insulating material which must necessarily be employed 
when conductors are laid in water. 

*The price of Hnseed oil has been doubled in the past fev years. Recent 
tatistics show: that in the United States alone over twenty-five million 








* Authorised oy og from the copyrighted “Proceedings” of the 
American Society for Testing Materials, Philadelphia, Penna,, Volume 
XI,,1911, (Abstract.) 





bushels of flaxseed are consumed annually in the manufacture of linse 
oil, the bulk of which is used for paint. To produce so much seed requires 
from two million to two and one-half million acres under cultivation. 











Ava. 11, 1911 


THE ENGINEER 





165 








FORTHCOMING ENGAGEMENTS. 





WEDNESDAY, AUGUST 30rxa, T0 WEDNESDAY, SEPT. 6ru. 

BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE,— 
Annual meeting at Portsmouth. For Programme of Section G 
—Engineering—see page 140 ante, 

SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 20ru. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the Geology of Lochaber, including Glens Nevis, Roy and Coe, 
and Fort William will he the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, 8. E. 


WEDNESDAY, SEPT. 13TH. THURSDAY, SEPT. 147TH, anp 
FRIDAY, SEPT. 157a. 
THE INSTITUTION OF MINING ENGINEERS.—Cardiff, Annual 
general meeting. Further particulars later. 
WEDNESDAY, SEPT. 20TH, THURSDAY, SEPT, 21st, anp 
FRIDAY, SEPT. 22np. 
THE INSTITUTE OF METALS —-Autumn meeting at Newcastle-on- 
Tyne. For further particulars see page 161. 
MONDAY, OCTOBER 2np, TO MONDAY, OCTOBER 16TH. 


THE IRON AND STERL INSTITUTE.—Autumn meeting in Italy. 
For programme see page 57 ante, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Imports in Raw Iron. 

Tue holidays and the heat together are causing the 
finished ironworks to be shut down, and many of the works will be 
idle the whole week, but the pig iron market is exhibiting more 
strength, and these makers are firmer all round. Most of them, 
both Staffordshire and Midland firms, are sold two months forward, 
and they are becoming sanguine concerning autumn trade. Con- 
tract prices are now more in favour of sellers, and the advance of 
6d. per ton quoted last week is fully maintained this, some of the 
makers who are best sold indeed asking an additional 3d. to 6d. 
yer ton. The market is supported by a considerable amount of 
»uying which has taken place since the July quarterly meeting on 
autumn account, and by the impression which prevails that directly 
we get the hot weather over deliveries of pig iron will be readily 
taken much more rapidly by consumers than is now occurring. 
Prices are quoted :—Forge pig iron: Staffordshire common 493., 
part-mine 50s, to 50s. 6d., best all-mine forge 85s., foundry 90s., 
cold blast 115s., Northamptonshire 47s. to 48s., Derbyshire 50s. to 
51s., North Staffordshire forge 51s. to 52s., best 58s. to 59s. 


Advances in Galvanised Iron. 

Advances in galvanised iron are this week being attempted 
by some of the makers. The advance arises mainly out of the 
dearer rates to which spelter has been put up. The Spelter Con- 
vention, moved by a shortness in deliveries of pure metal, has 
increased selling prices to £25 12s. 6d., and £25 15s. on the 
London market. The metal has been steadily rising for some time 
past, and in self-defence some of the galvanisers have put up prices 
5s. to 103. per ton, making the prices of these same firms now £11 
to £11 5s. per ton for 24 w.g. sheets in bundles f.o.b. for export. 
It would not do to assume that all the trade is yet able to com- 
mand these figures. On 'Change to-day (Thursday), in Birming- 
ham, though the market mostly partook of a holiday character, 
some sales were still booked at the old figures of £10 15s. to 
£10 17s. 6d. per ton for 24 w.g. material, and merchants declared 
that they would avoid paying the advances fas long as ible. It 
isnoteworthy in this connection that the shipments of galvanised iron 
last month were 47,973 tons, compared with 49,757 tons in June, 
and 49,773 tons in May last, showing a decline of 1800 tons. 


Manufactured Iron Prices. 

The bar, hoop, and strip trades show little change on 
recent conditions. It is a gratifying feature that the greater 
activity, accompanied by firmer prices, which has of late character- 
ised the second and third-class bar iron trade is well preserved. 
Prices are :— Marked bars, £8 ; Earl of Dudley’s brand, £8 12s. 6d.; 
second grade, £7 ; unmarked bars, £6 5s. to £6 7s. 6d.; North 
Staffordshire bars, £6153. Sheets: Singles, £7 5s. to £7 7s. 6d.; 
doubles, £7 103.; trebles, £8. Hoop iron, £7; and gas strip, 
£6 10s. to £6 12s. 6d. per ton. 


Steel Trade Firmer. 

The recent gradual but certain firming up of the manu- 
factured steel market, the result to some extent of added activities 
at the works, culminated this afternoon by the representatives of 
some of the Leeds and South Yorkshire steel makers attending 
Birmingham market demanding an advance of 2s. 6d. per ton. 
Sellers stated that they were directed by principals to quote the 
advance, and not tosell without it. The market was not surprised, 
but for the moment there is some hesitancy in conceding the full 
increase, Staffordshire prices for engineering and railway wagon 
bars were £7 per ton, engineering angles £6 10s., channels £6 15s., 
and tees £6 17s. 6d. Girder plates were understood to be about 
£7 to £7 2s. 6d. Half product Bessemer bars and billets were 
£4 15s, to £4 17s, 6d. per ton. 


Wages in Rivet Trade. 

The operatives engaged in the South Staffordshire rivet 
trade have come out on strike this week for an advance in wages 
ranging from 15 to 25 per cent. The strike is stated to be due to 
‘*numerous reductions in the men’s wages of late.”’ 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 


Holidays v. Business. 

Houipays in Lancashire business centres, as can only be 
expected, are ciusing a qniet feeling to rule in all departments, 
and large numbers of both buyers and sellers are evidently taking 
advantage of the fine weather. The attendance on the Iron 
Exchange was much below the average, and business can only be 
described as of a ‘‘hand-to-mouth” character. Pig iron (both 
English and Scotch brands), finished iron, steel, and sheet lead 
showed little change, but in copper tough ingots and best selected 
were firmer. English tin ingots were also dearer on the week. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s, 6d. to 54s.; Derbyshire, 53s 6d. to 54s.; North- 
amptonshire, 54s, 6d. to 54s. 9d.; Middlesbrough, open brands, 
55s. 10d. to 56s. 4d. Scotch: Gartsherrie, 60s. 6d.; Glen- 
garnock, 58s, 9d. to 59s.; Eglinton, 58s, to 58s, 6d., delivered Man- 
chester, West Coast hematite, 64s,; East Coast hematite, 62s,, 


Delivered Heysham: Gartsherrie, 58s. 6d.; Glen- 
linton, 56s. to 56s. 6d. Delivered 

reston: Gartsherrie, 593. 6d.; Glengarnock, 57s. 9d. to 58s3.; 
Eglinton, 57s, to 57s. 6d. Finished iron: Bars, £6 15s.; hoops, 
£7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £6 17s. 6d. to 
£7 2s 6d.; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, 
£7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 15s.; plates for 
tank, girder, and bridge work, £7 to £7 5s.; English billets, £5 
to £5 5s.; foreign ditto, £4 12s. 6d. to £4 15s.; cold drawn steel, 
£9 5s, to £9 10s, Copper: Sheets, £71; tough ingots, £59 15s. 
to £60 5s.; best selected, £60 to £60 10s. per ton; copper tubes, 
84d.; brass tubes, 67d.; condenser, 7#d.; brazed brass a 8hd.; 
rolled brass, 64d.; brass wire, 63d.; brass turning rods, ay 
yellow metal, 6d. to 64d. per lb. Sheet lead, £16 10s. to £16 15s. 
per ton. English tin ingots, £195 per ton. 


The Lancashire Coal Trade. 
Business on the Coal Exchange was almost at a stanastill. 
The principal feature is the firmness in slack, which ruled in sellers’ 
favour. House coal trade was stagnant. 


A Large Machine Tool. 

I had an opportunity a few days ago of inspecting, at the 
works of the makers, George Richards, Limited, Broadheath, a 
large vertical extension boring and turning mill, which is in course 
of erection. When complete, this tool will weigh about 120 tons. 
It has a table 15ft. diameter, and will admit work 16ft. diameter 
normally or 24ft. when the housings are run back, and 10ft. deep 
below the tool-holders. The spindle is 30in. diameter. The table 
will be driven by a spur ring 13ft. 4in. pitch diameter, with teeth 
ljin. d.p. and Yin. onthe face. The annular bearing on which the 
table rests is 11ft. diameter and 9in, wide. The machine will have 
an extreme height of 29ft., and measures 28ft. in one direction and 
30ft. inthe other. It will be motor driven by three separate 
motors, and the table speeds will be variable between 0.25 and 10 
revolutions per minute. 


Trade Unionists and Municipal Labour. 

Labour troubles are threatened amongst the ranks of the 
municipal workers. At a crowded meeting of trade unionists 
employed by the Manchester Corporation a few days ago, it was 
resolved that after August 3lst no municipal worker will work with 
a non-trade unionist. A similar resolution has also been passed by 
the trade unionists employed by the Salford Corporation. 


both f.o.t. 
arnock, 56s, 9d. to 57s.; 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The hematite pig iron trade is without change. There is 
never much business done at holiday times, and the present is no 
exception to the rule. Apart altogether from holiday affairs there 
is no disposition on the part of users of iron to place orders, and so 
long as their immediate wants are covered they are satisfied ; and 
from present appearances this state of things is likely to go on for 
some time. More iron is being made than can be found a prompt 
sale for, and stores continue to be increased in the hands of makers. 
Damping down, however, is an expensive work. Local steel 
makers’ wants are fairly good, and a good tonnage of iron is going 
into prompt use in the district. On general account the demand 
is quiet. Makers are quoting 63s. per ton net f.o.b. for parcels of 
mixed numbers of Bessemer iron, and for special qualities as high 
as 69s. = ton is asked. There is nothing being done in warrant 
iron. The aggregate of this class of iron represents 54,140 tons. 


Iron Ore. 

The iron ore trade is steadily employed throughout the 
district. Raisers are experiencing a steady request for their ore 
on local account and some good shipments continue to be made 
from Cumberland ports, but Barrow exports of ore are confined to 
a few small cargoes weekly coastwise. Prices are unchanged, with 
good average sorts quoted at 11s. to 123., and the best ores are at 
19s. 6d. per ton net at mines. For Spanish ore there is a steady 
request, and the current value of best sorts is 2Us. per ton delivered. 
About one cargo arrives in Barrow weekly of this class of ore. 


Steel. 

The steel trade presents no new features. The works at 
Barrow are busily employed in several departments, all except the 
plate mills, which have been standing idle for a very long time, 
except an odd turn last year for plates for use in the works. 
Orders for rails are well held, both at Barrow and at the Moss Bay 
works, and large outputs are being maintained. From Barrow 
rails are being taken coastwise and re-shipped at the larger ports 
for the Colonies. At Moss Bay a big order is in hand for Queens- 
land. The demand for rails is steady, and heavy sections are 
quoted at £5 12s. 6d. to £5 15s. per ton. Light rails are at £6 5s. 
per ton, and heavy sections at £8 10s., and are a quiet trade. 
Shipbuilding material is in good local demand, and likely to be 
bigger in the future. Tin bars and billets represent a fair 

usiness, 


Shipbuilding and Engineering. 

The holidays are this week in force in these trades. It is 
reported that Vickers Limited are to share in the orders being 
laced in this country for big warships for Chile and Turkey. 
ees few years ago, when an order was given out for two battle- 
ships for Chile to Armstrong’s, one of the pair was built at Barrow, 
and subsequently both vessels were purchased by the British 

Government. They were named Triumph and Swiftsure. 


Fuel. 
There is a steady if quiet demand for coal, with good 
steam sorts quoted at lls. to 15s. 6d., and East Coast coke is in 
steady request at 20s. per ton delivered. 


Shipments. 
The shipments of pig iron and steel last week reached 
9965 tons, made up of 5116 tons of iron and 4849 tons of steel, 
an increase on the week of 193 tons. The shipments of pig iron 
and steel this year stand at 300,737 tons, as compared with 416,136 
tons in the same period of last year, a decline on the present year 
of 115,399 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


A Holiday Week. 

FOLLOWING their usual custom, several of the steel works 
have suspended operations for the whole of this week, the holiday 
being extended to the office staffs as well as the workmen. The 
practice of closing down for a week’s holiday is exceptional in 
Sheffield, but the example set by some of the large works is finding 
adherentsevery year. In most cases work was resumed on Tuesday 
or Wednesday, but the excessive heat has seriously interfered 
with the aes Bs of the furnace and rolling mill departments. 
It has almost been physically impossible for the men to work for 
more than a brief period at a time, and at many of the works 
where furnaces were lighted up at the beginning of the week 
only a small proportion of the workmen put in an appearance. 
Stock-taking has been responsible for a suspension of outputs in 
many other cases. Taken all round, the week has been exceedingly 
quiet so far as business has been concerned. A good deal of 
anxiety is being felt respecting the Jabour disputes in various parts 
of the country, and it is reported that the railway men in Sheffield 
are restive. The dockers’ strike at Hull seriously affected the 
forwarding of cohsignments for shipment, and the delay which 
ensued has not yet been entirely overcome, This largely explains 











the decline in exports of cutlery last month, the first decrease 
recorded for some be pomry months past. The trouble at Liver- 

1 is causing a good deal of inconvenience to local houses doing 
shat with the American Continent. 


The Coal Trade. 

A quieter tone is observable in the coal trade, but this is 
entirely due to the interruption of Bank Holiday week, for orders 
are more pressing, especially for shipment. Owing to the further 
restriction of outputs, stocks are greatly reduced, and collieries 
are now assured of good business to the end of October. A large 
tonnage fur shipment has been booked for delivery to that time. 
Industrial consumption is likely to be renewed on a larger scale 
next week. Best steam coal qualities are scarce, and values are 
firmer, current quotations being fully 8s. 9d. to 9s, per ton at pits, 


Slacks and Coke. 

Owing to the scarcity of supplies and the very steady 
demand, the slack market continues to show strength. The recent 
labour troubles at collieries inthe immediate vicinity of Sheffield 
have denuded supplies of coking smalls to such an extent that 
there has been great difficulty in keeping ovens going. Slack 
quotations are: Best washed smalls, 5s. 9d. to 6s. 3d.; best hard 
slacks, 5s, 9d. to 6s ; seconds, 4s. 3d. to4s, 9d. Coke is steadier 
in price at about 12s. for best sorts. The gas coal outlook is rather 
uncertain, owing to the trouble at the London docks. 


House Coal. 

There is no new feature in the house coal trade. Current 
business is on a small scale, but collieries are hopeful regarding 
the immediate future owing to the low level of stocks in merchants’ 
hands. 


Pig Iron. 

Little or no business in pig iron can be recorded this week. 
Prices are nominally unchanged as follows :—Quotations : Lincoln- 
shire, No. 3 foundry, 50s. 6d.; ditte forge, mottled and white, 
49s, 6d.; ditto, basic, 52s.; Derbyshire foundry, 50s. to 50s. 6d.; 
ditto forge, 48s. 6d. to 49s., all per ton net delivered Sheffield or 
Rotherham. East Coast hematite, mixed numbers, 67s. 6d. net, 
and West Coast 76s. to 77s., less 24 per cent. discount. 


The Steel Trade. 

As mentioned above, production in the steel trade has 
been on a reduced scale fora variety of reasons. Manufacturers 
have, however, a good deal of work on their books, and have little 
anxiety for the immediate future. Nevertheless, some fears are 
entertained that the serious troubles in connection with dock and 
transport labour may have a retarding effect on trade unless quickly 
settled. The Sheffield Forge and Rolling Mills Company announces 
that it has put duwn two new bar mills of a patented type. In 
reporting on the year’s trading, Samuel Fox and Co. state that the 
difficulties of protitable working referred to last year have not only - 
continued, but have increased, so that the margin between cost 
and selling prices has decreased. Exports of cutlery last month 
totalled £67,835, against £75,854 a year ago, and £64,875 for July, 
1909. Exports of implements and tools were valued at £156,387, 
against £206,805 a year ago. Plate and plated and gilt wares 
amounted to £86,615, againt £85,709. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

NOTWITHSTANDING the holiday business the Cleveland 
pig iron trade has shown some improvement this week, and some 
change for the better in statistics has to be reported. Thus there 
is a substantial increase in shipments, and Connal’s stock has de- 
clined every day this month except one, and has again dropped 
below 600,000 tons, for on Tuesday night the quantity heid was 
597,042 tons. This wascertainly a better showing than the most 
sanguine expected, especially in a holiday week. Every Tuesday 
a substantial increase in Connal’s stock has for a long time had to 
be reported, but this week when least looked for a decrease has 
been announced on that day. The great drawback is the labour 
unrest throughout the country ; that makes traders hesitate to do 
forward business, and consumers are slow about distributing orders 
even for autumn execution. Though the labour unrest is not in 
the iron trade itself, it is in industries which affect the pig 


iron business, and no ironmaster dares to commit him- 
self much ahead, especially with the political situation 
also so much disturbed at home and abroad. The re- 


establishment of the German Pig Iron Syndicate may un- 
favourably affect our business with foreign countries, for pro- 
vision is made to sell at cheaper rates for export than are 
accepted for home consumption. Cleveland warrants this week 
have fluctuated in the neighbourhood of 46s, 9d. cash. No. 3 
Cleveland G.M.B. pig iron has been kept at 47s. per ton for 
prompt f.o.b. delivery, No. 1 at 50s. 6d., Nos. 4 foundry and 
4 forge at 46s. 6d., and mottled and white at 46s., the prices 
for September delivery being 3d. per ton above these, and 
those for the last quarter of the year ls. above. A good 
number of inquiries for iron for delivery next year have been 
received, but business has not resulted, as the consumers did 
not see their way to pay the rates that the producers thought 
they should have—fully 50s. per ton for No, 3, and other 
qualities in proportion. 


Hematite Pig Iron. 

Consumers are showing more desire to buy East Coast 
hematite pig iron than for a tong time, and are indeed more 
anxious to operate than are the producers, the latter holding back 
because they do not want to commit themselves to transactions 
which must leave them with a loss—in some cases of as much as 2s, 
or 3s. per ton. With the steel trade so active and promising they 
should be able to do better than that during the coming autumn, 
and thus they are disposed to wait. Makers are asking and 
realising 61s. 3d. per ton for early deliveries of mixed numbers, but 
it is reported that second hands have sold small lots at 6is. Too 
high a price is charged for Rubio ore, merchants quote 19s. 6d. per 
ton delivered Middlesbrough, and say they cannot afford to take 
less as long as the Bilbao mineowners maintain their prices, and 
they are likely to continue to do that, seeing that they are very 
largely sold, the German ironmasters having bought extensively 
some time ago. Then ore freights are going up. Makers of 
hematite iron in this district are thus driven to use other ore than 
Rubio for the production of their iron, and at some works the 
quantity of Rubio consumed is very small. Ironmasters will not 
pay even 19s, per ton for Rubio ore delivered at wharf in this 
district. Good sales of Swedish ores have been made for delivery 
in this district, and almost every pig iron making establishment 
is using them, as well in the production of hematite as in that of 
ordinary Cleveland iron, mixed, of course, with other suitable ores. 
It is a long time since the imports of foreign iron ore into Middles- 
brough were so small as they were last month—only 139,440 tons, 
whereas nearly 200,000 tons has represented the month’s imports. 
The average quotation for Rubio ore over the last half year has 
been 21s. 9d. per ton delivered Middlesbrough ; over last year it 
was 20s. 8d., and over 1909 about 16s. 9d. Coke for blast furnace 
purposes is firmer in price than it was ; the supply is not so great 
as it was, stocks have almost disappeared, and the export demand 
has increased. It has become more profitable to sell the coking 
coal for other purposes than coke making, and there has sprung 
up a better demand for it, which has led to the price of Durham 
unscreened coking coal rising to 9s. 6d. to 10s. 6d. per ton. The 
general price for furnace coke delivered at Middlesbrough works is 
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14s. 6d. per ton, but several producers will not sell under 15s. 
The tendency of prices is certainly upwards, 


Manufactured Iron and Steel. 

In nearly all branches of the finished iron and steel indus- 
tries improvement is reported, and prospects are encouraging. 
This makes it all the more strange that the market for raw 
materials, such as pig iron, should be so weak and unsatisfactory. 
Usually the demand for and prices of the finished article influence 
the state of the raw material market. Certainly they are not 
doing so now. There is a good demand for heavy steel rails for 
export, and the rail mills are kept in very full employment. The 
makers are able to get £5 12s. 6d. per ton net f o.b.; cast iron rail- 
way chairs are at £3 12s. 6d. net f.o.b., and steel sleepers at £6 10s. 
net f.o.b., but the sales of the last named are somewhat quiet. 
Producers of stee] ship plates are well supplied with orders, and 
are likely to continue so for a long time yet, seeing how well the 
shipbuilders are placed for orders. Not less will be accepted for 
steel ship plates than £6 15s. per ton, less 24 per cent. delivered at 
any shipyard on the North-East Coast, while £6 10s., less 24 per 
cent., will be taken where the plates are for shipment abroad. 
Iron ship plates are in but poor request, and can be bought at 
£6 10s. per ton f.o.t.; the mills producing them are not well em- 
ployed. Manufacturers of common iron bars are getting £7, less 
24 per cent., for them, though steel bars are to be obtained at 
£6 5s,, less 2} per cent. A good many consumers prefer iron to 
steel where bars are concerned, even though they have to pay 15s. 
per ton more for them, but the superior welding properties of the iron 
are the great recommendation. Ironship angles are at £7, less 2 per 
cent. f.o.t., and steel ship angles at £6 7s. 6d., less 24 per cent. f.o.t., 
and prospects of the manufacturers thereof are very favourable. 
Steel hoops are at £6 12s. 6d., steel strip at £6 10s., steel sheets 
(black) at £7 7s. 6d., steel joists at £6 10s., allless 24 per cent. 
f.o.t., and all are in good request. The production and shipments 
of galvanised and corrugated steel sheets are excellent, and 
24 gauge ranges in price from £10 15s. to £11, less 4 per cent. f.o.b. 


Shipbuilding. 

There is no abatement of activity at the shipyards, nor is 
there likely to be soon. Tyneside is doing well in the matter of 
naval work. Last week we reported the distribution of orders for 
six destroyers on behalf of the British Admiralty to firms on the 
Tyne ; now Sir W. G. Armstrong, Whitworth and Co. have secured 
a contract to build for the Turkish Government a Dreac nought 
battleship, and the order has been finally arranged for two Chilian 
Dreadnoughts, each of 28,000 tons displacement and to be armed 
with l4in. guns. These will be the largest warships yet built on 
the Tyne. The Société Navale Caennaise, Caen, have ordered a 
steam collier of about 1500 tons deadweight capacity to be built on 
the Tyne, and to run between the North-East Coast and Caen. 

Cval and Coke. 

For nearly all descriptions of coal an increase in demand 
is reported, and more particularly is this so for gas and bunker 
coals. The sellers of gas coals, indeed, are so well supplied with 
orders that it is difficult to place orders for execution this month, 
and prices this week have gone up at least 3d. per ton, best being 
at 10s. 9d. per ton f.o.b., and seconds at 9s. 9d. to10s. The end 
of the seamen’s strike has led to a considerable improvement in 
the demand for bunker coals, as more steamers are running and a 
livelier demand has sprung up for export; indeed, tenders are 
ealled for large supplies for coaling stations abroad. Best bunkers 
are at 10s. 6d., and ordinary at 9s. 9d. per ton, delivered Tyne 
docks. It has been arranged by the Durham Coal Trade Concilia- 
tion Board that the wages of Durham miners shall be reduced 
23 per cent., this making the wages of the underground workers, 
the banksmen, the enginemen, the mechanics and the cokemen 
382 per cent. above the 1879 standard, while other classes will be 
354 per cent. above. The coke trade is somewhat busier, and 
the prices are firmer; foundry coke at 16s. to 17s. f.o.b., and 
furnace coke at 14s. 6d., delivered Middlesbrough. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


The Warrant Market. 

THE warrant market was closed on Monday—Bank holi- 
day—and, from holiday and other causes, the interest taken in 
warrants has been comparatively limited. Advices regarding 
trade abroad are fairly satisfactory, but contracting at home 
appears to have been generally of moderate or small proportions, 
and not much reliance can at the moment be placed on support 
from the South. Business has been done since last report in 
Cleveland warrants at 46s. 8d. and 46s. 9d. cash, 46s, 11d. and 47s. 
one month, and 47s, 5d. and 47s. 6d. three months. A quantity of 
warrants was also purchased at 46s. 11d. for delivery in twenty-one 
days. 


Scotch Pig Iron Trade. 

The output of pig iron in Scotland now averages about 
30,000 tons a week, and is about equal to what it was in the early 
part of June before a number of furnaces had been put out for 
repairs during the time of the annual trade holidays. Five 
additional furnaces were put in blast since last report, and there 
are now 83 in operation in Scotland, compared with 79 last week, 
and 80 at this time last year. Local and English demands for 
Scotch pigiron have been on amoderate scale, and the shipping trade 
isabout normal. Inthecircumstancesof the market generally prices 
may be said tohave been well maintained, and in one or two instances 
the quotations are given with a little more firmness than last week. 
Govan and Monkland are quoted free at ship at Glasgow, 
Nos. 1, 56s.; Nos. 3, f5s.; Carnbroe, No. 1, 59s. 6d.; No. 3, 
55s. 6d.; Clyde, No. 1, 60s. 6d.; No. 3, 55s, 6d.; Gartsherrie and 
Calder, Nos. 1, 61s.; Nos. 3, 56s.; Summerlee, No. 1, 62s.; 
No. 38, 58s.; Langloan, No. 1, 63s.; No. 3, 58s.; Coltness, 
No. 1, 82s.; No. 3, 58s.; Eglinton, at Ardrossan or Troon, 
No. 1, 56s.; No. 3, 55s.; Glengarnock, at Ardrossan, No. 1, 
64s. ; No. 3, 59s. ; Dalmellington, at Ayr, No. 1, 57s.; No. 3, 
55s.; Shotts, at Leith, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Carron, 
at Grangemouth, No. 1, 63s.; No. 3, 58s. per ton, 


The Hematite Market. 

There has been little or no demand this week for Cumber- 
land hematite, which is nominally unaltered in price. Scotch 
hematite is going more largely into consumption. The supplies 
are large, stocks being very considerable in amount, so that prices 
are not satisfactory to the producers. The quotation is about ti4s. 

r ton for West of Scotland delivery, but it is reported that 
pusiness has been done at Is, to 1s, 6d. below that figure. 


The Scotch Mineral Oil Trade. 

A good deal has lately been heard about a proposal to 
amalgamate the Scotch mineral] oil companies, or alternatively to 
set up a central management agency, which should probably 
combine efficiency with a saving of expense, and admit of better 
dividends being paid to the shareholders. A meeting was held in 
Glasgow a few days ago in order to further this object. The 
attendance did not come up to the expectations of the supporters, 
and there was an absence of active support from those who might 
have been regarded as likely to participate in the movement. The 
fact is that there are difficulties in the way of an amalgamation of 
the Scotch oil companies, chiefly arising out of the dissimilar 
circumstances in which they are placed, which cannot be 
easily overcome. Besides the excellent management of the 


companies in recent times, and of one or two of them ever 
since their formation, renders it exceedingly unlikely that any 





amalgamation scheme could produce better results. The returns 
to the shareholders have been good on the whole, in one or two 
instances reaching 30 to 50 per cent., and the shares have stood 
well in Stock Exchange values. No doubt severe competition is 
threatened, but the experts who have already brought the trade 
through what looked like insuperable difficulties, will be found 
equal to such circumstances as may arise. 


Finished Iron and Steel. , 

There is fair employment in the finished iron trade, but 
progress has in some cases been reduced at the works by the very 
ot weather. The demand is cn a moderate scale, and the works 

have only orders for a brief period ahead. The official scale of 
prices is unaltered, but it is reported that it is not very closely 
maintained. The question of an amalgamation of the malleable 
iron tirms has been under consideration, but it is recognised that 
there are great difficulties in the way of such a combination. 
There is general activity in the steel trade. Inquiries for ship- 
building material, and especially ship and boiler plates, appear to 
be getting more plentiful, but there is not so much inquiry for 
angles. The competition of outside makers in angles has for a 
long time been a feature of the business, and local makers will 
not take the low prices at which angles can be elsewhere obtained, 
so long as they can keep their works going with more profitable 
orders. Inquiries for steel goods from abroad are encouraging, 
and foreign competition is not quite so keen as it has been in some 
past times. 


The Coal Trade. 

The improvement already noted in the coal trade is fairly 
well maintained. Foreign orders came to hand with considerable 
freedom, and the shipments have shown a marked increase in the 
last week or two, while prices have been firming. The shipping 
quotations at Glasgow are, for steam coal, 9s. to 9s. 6d. ; ell, 
9s. 3d. to 9s. 6d.; and splint, for which the home and export 
demands alike have been increasing, 9s. 6d. to 10s. 6d. per ton. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 


Last Week’s Coal Trade, Cardiff. 

THE coal trade last week was in a very difficult position. 
There was a strenuous effort made to get away as much of the 
delayed coal as was possible, and considerable shipments were 
made, Genoa, Port Said, and other destinations being prominent. 
Fresh business was on a very restricted scale. Forward quiet ; in 
fact, forward business was of little account, and it was generally 
conceded that a waiting course was the wiser one. On Saturday it 
was computed at Cardiff that fully eighty vessels were waiting 
their turn. 


Latest Quotations, 

Bank holiday was devoted to the amusements of the people, 
and coal business was generally neglected. Docks and collieries 
were deserted. Tens of thousands crowded the pleasure resorts 
near Cardiff, and it was a difficult matter to realise that a devastat- 
ing strike of ten months’ duration had been experienced and 
remained unsettled. On Tuesday dock offices were opened for a 
few hours for correspondence, but the Exchange was closed. 
Loading operations are now in a busier state, and as the collieries 
will start on Wednesday evening hopes were held out that news of 
a settlement might then be received. Latest :— Best large coal, 
18s, 6d. 19s.; best seconds, 17s. te 17s. 9d.; ordinaries, 
16s. to 16s. §d.; best drys, 16s. to 17s.; ordi drys, 15s. 
to 15s. 6d.; best washed nuts, l4s. 6d. to ae seconds, 
13s. 6d. to 14s.; best washed peas, 12s. 6d. to 13s. 6d.; 
seconds, lls. to 12s,; best bunker smalls, 9s. to 10s.; 
ordinaries, 9s. to 9s. 6d.; cargo smalls, 7s. 9d. to 8s. 3d.; 
inferior, 7s. to 7s. 6d.; best Monmouthshire black vein, 15s. 9d. 
to 16s.; ordinary Western Valleys, 13s. 3d. to 13s. 6d.; best 
Eastern Valleys, 14s. to 14s. 3d.; seconds, 13s. 6d. to 13s. 9d. Bitu- 
minous: Very best house, 17s. to 18s.; best ordinaries, 143. 6d. 
to 16s. 6d.; No. 3 Rhondda, 17s, to 17s. 6d.; brush, 13s, 3d. 
to 13s. 9d.; smalls, 10s, 6d. to 10s. 9d.; No. 2 Rhondda, Ils, 9d. 
to 12s. 3d.; through, 10s. 3d. to 10s. 6d.; smalls, 7s. 6d. to 8s, 
Patent fuel, 17s. to 17s. 9d. Coke: Special foundry, 24s. to 25s.; 
foundry, 18s. to 20s. 6d.; furnace, 19s. 6d. to 2)s. 


Newport, Mon., Coals. 

There have been crowded docks for some time, and last 
week vigorous efforts were made to lessen the accumulations, but 
results were not very satisfactory. Still, shipments were 76,000 
tons. Latest: Up to Wednesday the steam coal market was idle. 
Latest prices :—Very best black vein, 15s. 6d. to 15s. 9d.; Western, 
14s. 9d. to 15s. 3d.; Eastern, 13s. 9d. to 14s,; other kinds, 13s. 6d. 
to 13s. 9d.; best smalls, 8s. to 8s, 6d.; seconds, 7s. 6d. to 83.; 
inferiors, 7s. 3d. to 7s. 6d. Bituminous: Best households, 15s. 6d. 
to 16s. 6d.; seconds, 14s. to 15s. Patent fuel, 16s. 6d. to 17s. 3d. 
a Foundry, 18s. to 20s.; furnace,}16s, to17s. Pitwood, 19s. 6d. 
to . 


Swansea Coals. 

A good trade was carried out last week, all shippers 
acting with vigour knowing the holidays were at hand, The result 
was that 76,786 tons were shipped, and 9760 tons patent fuel. 
Tone of trade was good. At the resumption of business mid-week 
prices were as follows :—Best anthracite, 21s. to 22s. net ; second 
malting, 18s. 6d. to 20s. net; big vein, large, 16s. 6d. to 17s. 6d., 
less 24; red vein, lls. 6d. to 12s, 9d., less 24; machine-made 
cobbles, 20s. 6d. to 22s, net; Paris nuts, 22s. to 23s. net; French 
nuts, 22s. 6d. to 23s, dd. net ; German nuts, 22s. 6d. to 23s. 6d. 
net; beans, 19s. to 21s. net; machine-made peas, 10s. 6d. to 
12s. 9d. net: fine peas, 9s. to 10s. net ; rubbly culm, 7s. 3d. to 
7s. 9d., less 24; duff, 4s, 3d. to 4s. 9d. net. Steam coal: Best 
large, 17s. to 18s.; seconds, 13s, to 14s. 6d.; bunkers, 10s, to 11s. 3d.; 
smalls, 7s. 6d, to 8s. 6d., all less 24. Bituminous: No. 3 Rhondda, 
17s. 6d. to 18s, 6d.; through, 13s. 6d. to 15s. ; small, 10s. 6d. to 
lls, 6d., all less 2. Patent fuel, 14s. 6d. to 15s, 3d., less 24. 


Iron and Steel. 

One large cargo of rails from Cardiff to Calcutta was the 
principal despatch of last week. Dowlais was one of the busiest 
works of the district, all departments being fully employed. The 
blast furnaces turned out a substantial quantity of metal, pig iron 
for the Bessemer being predominant. The Goat Mill was vigor- 
ously worked up to Saturday. The Big Mill was also well 
employed, so that what with light rails and heavy, and a good 
percentage of tin bars, there was no cause for complaint. Large 
consignments were despatched to foreign and inland destinations. 
Market quotations :—Rubio ore, 18s, 6d. to 193. 6d. Newport 
(Mon.). 


Tin-plate. 
Trade firm. Quotations smaller, on account of Bank 
Holiday. Tin-plates, 13s. 10d. to 14s, ordinary plates, 


Latest State of the Situation. 

No definite news to hand with regard to the strike, but it 
is understood that efforts are being made to bring the ruinous con- 
dition toanend. The returns made up to the present show that 
Cardiff bas lost heavily, and all the ports of South Wales have 
been sufferers in degree. The decrease at Cardiff in the ten 
months to end of June is estimated at over one million tons, and, 
as an authority observes, it has sustained a blow from which 
it will take some time to recover. The only port to show an 
increase in the July return was Port Talbot. Cardiff return, 





decrease, 414,528 to foreign destinations, 57,825 coastwise ; New- 
port, Mon., 90,069 foreign destinations, 20,663 coastwise ; Swansea, 
14,981 foreign, 14,283 coastwise ; Llanelly, 6423 foreign, 786 coast. 
wise, In patent fuel, the decrease at Cardiff was 4644 ; coke 
2341 tons. At Newport the decrease in patent fuel was 12,565 ; at 
Swansea, 1403 tons. 


The Dry Docks at Cardiff. 

Owing to the action of the platers’ helpers and rivet 
warmers, the dry docks at Cardiff wereclosed. This has called for 
a spirited action by the shipwrights of Cardiff, Barry, and Penarth, 
who number 500. They have nogrievances against the employers, 
and consider themselves harshly treated. “On Tuesday evening 
they had a meeting to protest against the course taken in closing 
the shipyards. On Wednesday morning some men working out- 
side of the association were called out. On Wednesday the pit 
prop carriers, numbering 400, resumed work. 








CATALOGUES. 


Ruston, ProctoR AND Co., Limited, Sheaf Ironworks, Lincoln, 
—This is a handsome little booklet which deals with this 
firm’s exhibits at the Turin Exhibition. It is admirably illustrated, 
and has reference to all the firm’s principal manufactures. 
Descriptions are given in English, French, and Italian. 

THE GLoBE ELectric Company, Limited, 11, Farringdon-street, 
E.C,—Two lists have been received from this firm. One deals with 
brush holders and carbon brushes for dynamos and motors, and the 
other has reference to the ‘‘ Multax ” long-burning flame arc lamp, 
for direct and alternating-current circuits. 








PERSONAL.—We understand that Mr. Algernon L. Curtis, con- 
sulting engineer, late of Johnnesburg, Philadelphia, and Chatteris, 
has recently associated himself with the Frodair Iron and Stee! 
Company, Limited, of London, and is representing it in Man- 
chester and district. 

NEW SEWAGE WorkKS AT JOHNSTONE.—New purification works 
for the treatment and purification of the sewage of Johnstone, 
before passing into the river Cart, were formally opened on 8th 
inst. The works are to cost £12,000, or £1 for every inhabitant of 
the town. It is estimated that the quantity of sewage treated 
during each twenty-four hours will reach 750,000 gallons. There 
are three detritus chambers, five septic tanks, each measuring 
100ft. by 28ft. by 64ft., two storm chambers 100ft. by 28ft. by 
63ft., and six percolating tanks. The new works cover an area of 
1375 square yards, and three acres have been secured for the 
erection of a new public slaughter-house, costing some £2500, and 
a refuse destructor to be built later. The purified sewage, after 
going through two sand filters, finally passes into the river Cart. 
The present arrangements are designed for the treatment of the 
sewage of a population of 15,000. The engineer for the works is 
Mr. Michael Ratcliffe Barnett. 


RoyaL NAVAL COLLEGE, OSBORNE.—The following candidates 
are declared to have passed the qualifying literary examination, and 
will enter the Royal Naval College, Osborne, in September next :— 
W. G. Agnew, K. A. Anderson, P. M. Archdale, H. 8S. Ash, P. N. 
St. J. Baldwin, H. W. Barry, N. Battine, F. D. Bingham, L. W. 
A. Blake, St. C. Bower, C. de S.. Brock, J. B. Burnell, R. K. G. 
Chapman, E. B. Clark, C. P. Clarke, H. L. L. Clarke, E. W. L. 
Cook, F. A. Cooper, H. P. C. Cotton, R. H. Cowan, M. L. Cox, 
Cc. G. W. P. Curzon, J. G. G. Dugdale, M. H. M. Durand, W. 
Ellice, H. S. L. Ewart, W. R. M. Fleet, M. Fogg-Elliot, W. Gillies, 
N. Harris, R. M. Harvey, M. Heaton-Ellis, G. W. B. Hext, R. M. 


R. Hoare, E. E. Hone, H. G. Hopper, E. C. Hulton, 0. R. 0. 
Jagger, G. T. Lanyon, T. R. S. Lewis, N. P. Machin, J. Macpher- 


son, C. A. L. Mansergh, G. H. Maunsell-Smyth, J. O'B. Milner- 
Barry, A. D, S. Murray, R. G. I. Nicholl, G. H. E. Nutter, R. C. 
O'Conor, J. F. C. Ogle, G. C. L. Owen, C. E. Pert, R. Reynell, 
A. G, Rodger, E. K. H. St. Aubyn, J. Sims, H. C, Skinner, G. F. 
Stevens-Guille, H. B. Stocken, N. W. Taylor, G. de la M. Turner, 
D. N. Venables, G. A. W. Voelecker, P. N. Walter, E. H. Watts, 
G. H. C. Williams, E. J. Williamson, and C, H. Wilson. 


Contracts.—The Falmouth Consolidated Mines, Limited, has 
recently signed, after careful consideration, a contract with the 
British Humboldt Engineering Company, Limited, for the supply 
of a roasting plant at its mine in Cornwall. The plant chiefly con- 
sists of two Humboldt mechanical roasting furnaces of the largest 
type. These — furnaces are in this case used for roasting 
down pyritical concentrates carrying tin oxide. The tops of the 
furnaces serve for a preliminary drying of the ore, which is then 
fed mechanically on to the uppermost hearth of the furnace, 
travelling down gradually to the lower hearths, and meeting on its 
way the fire gases, which are moving in the opposite direction on 
the counter-current principle. The normal capacity of the fur- 
naces exceeds 10 tons per day when roasting down the ore from 
30 to about 3 per cent. of sulphur.—Fraser and Chalmers, Limited, 
have just booked an order for two Fraser and Chalmers Ratean 
turbines of the mixed pressure type for direct coupling to turbo- 
blowers for Boleckow, Vaughan, Middlesbrough, in connection with 
this firm’s extensive blast furnace works, making in all twelve 
turbines supplied to this company. 


WRECK STATISTICS FOR 1910.—-The statistical summary of vessels 
totally lost, broken up, condemned, &c., just published by Lloyd's 
tegister, shows that, during 1910, the gross reduction in the 
effective mercantile marine of the world amounted to 863 vessels 
of 947,690 tons, excluding all vessels of less than 100 tons, Of this 
total, 421 vessels of 667,440 tons were steamers, and 442 of 
280,250 tons were sailing vessels. The total for steamers exceeds 
that for 1909 by 21,770 tons, whereas the figures for sailing vessels 
are 13,512 tons less than those for that year. Attention may be 
drawn again to the unusual number of vessels which have been 
broken up, dismantled, &c., not, so far as known, in consequence 
of stress of weather. This is a very common termination to a 
vessel’s career, but the amount of tonnage so dealt with during 
1910 (356,154 tons), is in excess of the figures for 1909, which were 
themselves the highest reported in the Society's wreck returns. 
Nearly 304 per cent. of the steamers and over 59 per cent. of the 
sailing vessels removed from the merchant fleets of the world in the 
course of 1910 are accounted for in this manner. Of the total 
tonnage of such cases over 414 per cent. is represented by United 
Kingdom vessels. The statistical tables exhibit interesting data 
as to the relative frequency of the different kinds of casualty, 
&c., which conclude the existence of vessels. Strandings 
and kindred casualties which are comprised under the term 
‘*wrecked” are much the most prolific cause of disaster To such 
casualties are attributable nearly 53 per cent. of the losses of 
steamers and over 49 per cent. of sailing vessels, Cases of aban- 
doned, foundered, and missing vessels are no doubt frequently 
more or less similar in the circumstances of loss, If these be taken 
collectively they form nearly 21 per cent. of the steamers and 29 
per cent. of the sailing vessels removed from the mercantile 
marine during 1910 owing to casualty. As regards vessels owned 
in the United Kingdom, it is satisfactory to observe that the 
number of such losses in the present return, viz., 22, is the lowest 
recorded since these wreck statistics have been compiled by 
Lloyd’s Register. The return has been prepared in such a manner 
as to enable a comparison to be made between the percentages of 
loss suffered by each of the principal merchant navies in the 
world. Great as the absolute annual loss of vessels belonging to 
the United Kingdom appears to be, it is seen to form a very 
moderate percentage of the mercantile marine of the country. 
The percentage of vessels lust by the United Kingdom in 1910, 
although somewhat higher than last year, compares favourably 
with that of the other principal maritime countries. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

MATERIAL changes have not taken place in the iron and 
steel industry ; employment is reported satisfactory, whereas 
prices have been inclined to give way ina number of instances, 
‘Though foreign demand for bars has decidedly increased, inland 
business has not met with the expected improvement, but makers 
as a rule show more firmness as regards quotations. Demand and 
deliveries are satisfactory, though the tone of the market for pig 
iron is quiet generally. In heavy plates a fair amount of activity 
is reported. In hardware a strong business is being done, but 
prices are complained of as unremunerative. The Diisseldorf Bar 
Merchants’ Union on the Ist of August raised its prices for basic 
bars M. 5 p.t. There has been a little more life felt on the bar 
market recently. On the 29th of July an agreement was arrived 
at between the blast furnace works, which have joined for a period 
of four years; the six Luxemburg-Lorraine works have not yet 
joined, but negotiations will be carried on with these later on 
voncerning a convention regarding prices. In a day or two the 
new Pig Iron Syndicate will begin sales for 1912, and if a rise in 
quotations is agreed upon, it will certainly be but a very small one. 


Coal in Germany. 

Nothing of interest can be related in connection with coal, 
engine classes remaining in good request, while house coal is dull 
as before. Official accounts concerning output, and foreign trade 
in coal, for the first two quarters in 1911 are now available, and 
show that production in pit coal advanced from 73,329,690t. in 
1910 to 78,666,589 t. in the present year, while the production in 
brown coal was 35,206,753 t., as compared with 32,361,536 t. The 
production in coke rose 11,412,943. to 12,522,013t. To Prussia 
alone fall 74,087,087 t., as compared with 68,979,775, of the output 
in pit coal, and 29,125,821 t., as compared with 26,435,970t., of 
the output in brown coal. While total production of pit coal rose 
tive million tons, exports were less than two million tons higher, 
while imports were about the same as before, /.¢., 5,245,772 t., as 
compared with 5,080,680t. in the same period last year ; export 
amounted to 12,614,952 t., as compared with 10,963,195t. in last 
year. To Austria-Hungary 4,385,207 t. were sent, as compared 
with 4,047,330t.; Low Countries, 2,714,015t., as compared with 
2,310,077 t.; to Belgium, 2,206,667 t., as compared with 1,988,582 t., 
and to France, 1,378,480t., as compared with 996,459t. in the 
corresponding period the year before. Exports in coke for the 
same period rose from 1,960,988 t. to 2,101,923 t., that to France 
rising from 832,323t. to 900,590t. Import in brown coal has 
decreased from 3,611,276 t. to 3,580,414 t., supplies from Austria- 
Hungary being 3,580,302 t., as compared with 3,611,199t. in the 
same period last year. 


Austria-Hungary. 

The tone of the iron market is quiet, demand being con- 
tined to the most urgent requirements. Sales of the United 
Austrian Ironworks in June of this year have been : In bars and 
sectional iron, 329,941 q., as compared with 354,435 q. in the same 
month last year ; girders, 148,770 q., as compared with 151,750 q. ; 
heavy plates, 31,883 q , ascompared with 36,516 q.; rails, 93,282 q., 
as compared with 75,527q. in June, 1910. The Austrian coal 
market presents no features of interest. Very little is bought, 
and prices are inclined to weakness. 


More Firmness in Belgium. 

Both for raw and for finished iron more stiffness as 
regards quotations can be noticed, and the reductions now and 
then granted never exceed 1f. or 1.50f. p.t., while in the first 
quarter of the year they amounted to 5f. to 4f. p.t. Of course, 
the prices now ruling are, on an average, 7f. to 9f. p.t. lower than 
those quoted at the same time last year, and the blast furnace 
works therefore cannot possibly godown further. English supplies 
are plentiful, and from France also large lots of crude iron 
are imported into Belgium. Towards the end of June heavy con- 
tracts for South America were secured; from the Congo, also, 
some fair orders came in. Girders are animated in consequence of 
a brisk activity in the building department ; rates are well main- 
tained, 147.50f. p.t. being quoted for inland delivery and £5 6s. 
E for export. Jn semi-finished stee] a moderate business only is 
veing done with England, because German firms are successful 
competitors. The Steel Syndicate has accordingly reduced the 
export prices on an average 2s. p.t., steel billets costing 76s. to 
78s., plates 77s. to 79s. p.t. free Antwerp. Officially inland prices 
have remained unaltered, but for sales of 200t. to 1000t. per 
month the bounty of 5f. to 7.50f. hitherto granted has been raised 
to 6.50f. to 9f. Billets stand at 113.50f. p.t. The basis price of 
64f. p.t. for scrap iron has been reduced to 61f. p.t. Forge pig is 
quoted 59f, to 61f. p.t., basic 65f. to 67f. p.t., foundry pig 66.50f. 
to 68f. p.t. During the first five months of this year 853,000 t. 
pig iron have been produced, as compared with 733,200 t. in the 
same period the year before, forty-one blast furnaces being in 
blow this year, as compared with forty in 1910. The Belgian coal 
trade is decidedly satisfactory so far as engine coal is concerned 
In briquettes a vigorous demand comes in, consumption being 
higher than output, and very long terms of delivery are conse- 
quently asked. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 3rd. 


THE recent modern improvement, especially in iron and steel 
centres in the West, has given encouragement to makers of pig 
iron that the long period of depression will soon terminate, and 
that new business for early winter delivery will be done at more 
satisfactory prices. Buyers generally are purchasing only to cover 
contracts actually on the books. Basic iron will be the first to feel 
the coming improvement. The sheet mills are everywhere busier 
than the bar mills. The crude mills are doing more business than 
for some months. Manufacturers of stee] bars have work on hand 
that will maintain existing activities about as they are for months. 
The plate mills are maintaining the output of the past month, and 
are within 25 per cent. of maximum output. Southern furnacesare 
fairly well salen, especially on pipeiron. Much pipe-line construc- 
tion is being talked of for western and south-western oilfields. 
Some encouraging developments in Mexico are attracting the 
attention of steel makers and builders of mining machinery, 
The shipyards are now taking more material for marine construc- 
tion than for three or four months, The inquiries and demand 
for structural material is the most encouraging feature of the 
market. Two or three large orders for steel rails have been 
booked, one of them for a Canadian road. The steel-making 
interests would feel that the worst is over if the railroad companies 
were to renew their purchasing activities and complete some long- 
delayed enterprises, The copper market is quiet, and prices are 
steady. Large exports are locked for during this month. The 
attempt made to consolidate ten large copper properties in the state 
of Michigan has failed for the present. The market appears to be 
broadening as to consumptive requirements, but not all of these 
requirements have been presented at this time. 








Tue Board of Trade has recently confirmed the 
Malvern (Funicular) Light Railway Order, 1911, made by the 
Light Railway Commissioners, authorising the construction of 
a light railway in the urban district of Malvern, in the county of 
Worcester, 








BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
‘ When the abridgment is not illustrated the Specification is without 

rawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, th ton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 











INTERNAL COMBUSTION ENGINES. 


16,229. July 7th, 1910.—IMpROVEMENTS IN VALVE GEAR FOR 
REVOLVING CYLINDER INTERNAL ComBusTION Morors, B. D. 
Scott and W. E. Scott, both of Ansela House, Parliament- 
street, Gloucester, and W. W. Peet, ‘‘ Varni,” Elmbridge- 
road, Gloucester. 

The engraving shows the invention applied to a seven-cylinder 
rotating cylinder engine. ‘I'wo toothed rings are provided, one, A, 
toothed internally and fixed to the rotating crank case, the other, 
B, toothed externally and revolving loosely on an excentric ball 
bearing on the fixed crank shaft. There are three times the 
number of teeth in the ring A as there are tappet rods to be 





N°16.229 





operated. For a seven-cylinder engine there are nine teeth on the 
wheel B. Between every third tooth on the wheel A a hole is 
bored, and through these holes the ends of the tappet rods are 
inserted. As the crank case revolves the wheel A causes the wheel 
B to rotate, and it will be seen that the teeth on the wheel B engage 
with every alternate tooth on the wheel A. In this way the tappet 
rods are operated in the sequence 1, 3, 5, 7, 2, 4,6, 1, &c. Itis 
further to noticed that no half-time shaft is required, as the ; 
arrangement ensures that each tappet rod shall be lifted only once 
in each two revolutions of the crank case.—Ju/y 19th, 1911. 


TURBINE MACHINERY. 


16,990. July 16th, 1910.—IMPROVEMENTS IN FLUID-OPERATED 
TURBINES, Brown, Boveri and Co., Limited, Caxton House, 
Westminster, London, S.W. 

The turbines referred to in this specification are of the combined 
ahead and astern type. ‘The ahead turbine B and the astern 
turbine A each comprise an impulse section C, D respectively, 
followed by reaction sections E, F, and G. A common exhaust is 
provided at H. The invention deals with the balancing of the 
propeller thrust in such a turbine. This balancing action is effected 
by making the reaction section of the ahead turbine in two stages 








E, F, the rotor being stepped, as at J, to carry this out. The 
surface provided by the step J receives the fluid pressure of the 
steam in passing from one reaction stage to the other when the 
turbine is running ahead. When the turbine is running astern the 
steam from the astern impulse section passes through the open end 
K of the rotor and exerts a balancing pressure on the reverse side 
of the step J. Among the advantages claimed for this arrange- 
ment we may note that there is the fact that the total balancing 
pressure varies with the number of nozzles open in the impulse 
section, and that it therefore automatically adjusts itself to the 
propeller thrust.—/u/y 19th, 1911. 


MISCELLANEOUS. 


March 25th, 1911.—AN IMPROVED METHOD OF PURIFYING 
STEAM GENERATED BY POURING MOLTEN SLAG INTO WATER, 
Bell Brothers, Limited, and W. L. Johnson, both of Clarence 
Ironworks, Middlesbrough. 
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Steam generated in the manner implied in the title of this speci- 
fication is very liable to contain injurious impurities, of which the 
chief are sulphur compounds such as sulphurous acid. According 





to this invention molten slag from the spout A falls through a cone- 
shaped orifice B, into an enclosed tank C. The water in this tank 
contains milk of lime, and is kept agitated by a stirrer D. The 
slag, granulated by its contact with the water, is removed by an 
elevator, which drops it into a second tank E forming a water seal. 
From this tank a second conveyor removes the slag, and may dis- 
charge it into trucks. The milk of lime solution in the tank C to 
a great extent absorbs the sulphurous acid, and the steam gene- 
rated by the heat in the slag passes up the pipe F and into the 
tower G. Here it meets a descending stream of caustic soda 
solution, and in passing out of the tower on its way to the engines 
it mingles with a small quantity of ammonia from the spray H. 
In this way any acid remaining in the steam is neutralised. The 
caustic soda solution is circulated by the pump J tbrovgh the coil 
< 5 a K and up again to the top of the tower G.—/u/y 19¢h, 


TESTING AND MEASURING INSTRUMENTS. 


30,297. May 2nd, 1910.—IMPROVEMENTS IN ELEcTRIcITy Motor 
METERS OF THE MERCURY TYPE, Compagnie pour la Fabrica- 
tion des Compteurs et Matériel d’Usines & Gaz, of 16 and 18, 
Boulevard de Vaugirard, Paris. 

A is a permanent magnet. B B! are the soft iron pole pieces 
disposed in such manner that the magnetic flux shall only traverse 
the metallic bell C once, the pole piece B! extending into the 
interior of the bell C. This bell is immersed in an inverted posi- 
tion in the mercury contained in the annular chamber D of the 
reservoir E, which consists of moulded insulating material. The 
edges of the bell only are amalgamated, the cylindrical surface 
and the base being varnished. The upper and lower bearings of 
the armature spindle are jewelled, the jewels being mounted on 
springs. G represents a plug serving for closing the mercury 
reservoir for transport of the meter. S represents a magnetic 
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shunt of nickel steel which has the effect of increasing the derived 
flux which does not traverse the bell, and consequently of 
diminishing the useful or effective flux. In proportion as the tem- 
perature rises, the reluctance of S increases, and the useful flux 
and therefore the damping couple increase. It is only necessary 
to proportion this shunt so that this effect may compensate the 
diminution of the damping couple due to the corresponding 
increase of the resistance of the bell C. TT! are the terminals 
passing into the reservoir E and serving to establish the connec- 
tion between the mercury and the wires conveying the current. 
A suitable composition for the nickel steel shunt is as follows :— 
Iron, 69.4; nickel, 29; manganese, 1; carbon, .3; silicon, .5. The 
object of this invention is to obviate errors due to change of tem- 
perature, and allows of the employment of pure metals.—/u/y 
19th, 1911. 


27,946. December Ist, 1910.—IMPROVEMENTS IN GROUND DETEC- 
tors, Gilbert North, of 19, Moreton-avenue, Stretford, Man- 
chester, Lancaster. 

A is a base of porcelain or other suitable insulating materia] on 
which are mounted two plates B, C respectively connected to studs, 
one of which is indicated at D, passing through the base. These 
are connected with the line wires either directly or through 
condensers. The plates BC are covered with a piece of porcelain 
F, and in front of this covering piece a metal pointer G is pro- 
vided pivoted on a bracket H and carrying a plate or dise K, 














The moving plate K isin metallic connection with the case L of 
the instrument through the metallic pointer G and the bracket H, 
the latter being connected to the case L through a metallic piece 
M. On one of the line wires, that connected to the stud D for 
example, being earthed the movable plate K will be repelled by 
the plate B which is connected to the stud D and attracted to the 

late C, the line wire connected to which is not earthed, thereby 
indicating that a fault has occurred, and also that the line wire 
which is connected to plate B is the one whch is at fault.— 
July 19th, 1911. 
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7718. March 28th, 1911.—IMPROVEMENTS IN Mariners’ Com- | phase, the tension between the electrodes G and H will be equal | by means of bearing caps B C screwed in at each end. 


passes, W. D. Whyte, 144, Broomielaw, Glasgow. 

In spirit or liquid compasses the card is apt to be disturbed more 
or less when the course of the ship is being changed by the ‘‘drag” 
of the fluid on the compass card. As the region of disturbance 
does not extend very far from the inner surface of the bowl it has 
hitherto been proposed to use a comparatively small card so as to 
avoid the disturbing influence referred to. The present inventor 
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has found by experiment that if the wall in proximity to the card 
is at an angle either inward or outward the ‘‘ drag ” on the card is 
very much reduced. The specification illustrates six different 
constructions of compass bow] adapted to this discovery. We 
reproduce two. A is the bowl, B the compass card, C the needles, 
D the glass, and E the central pivot. In Fig. 1 the sloping side is 
formed by the inwardly projecting surface of the ledge F. In 
Fig. 2 itis formed by the outwardly sloping sides of the bow 
itself.—July 19th, 1911. 


DYNAMOS AND MOTORS. 


22,507. September 28th, 1910.—IMPROVEMENTS IN OR RELATING 
TO RoraTiNG COMMUTATORS OR SIMILAR STRUCTURES, 
Vickers, Sons and Maxim, Limited, and Alfred David Wil- 
liamson, both of River Don Works, Sheffield. 

This invention relates to commutators that have to be firmly 
secured to a rotating member in such a way as to resist the 
action of centrifugal force. In assembling the parts the collar 
B! is slipped over the commutator and over the band C of mica 
or the like, which has been previously placed in position. The 
segmental pieces of the ring A are then arranged upon the band 
C; the holding of these pieces in place while assembling them 
may be effected by applying a string or wire in a small peripheral 
groove in the segmental pieces. The collar B is then passed 
over the commutator, and the two collars B and B! are placed in 
their proper position on the outer surface of the ring A. The 
collar B is then drawn towards the collar B! by suitable means. 
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A uniform inward pressure is thus exerted by the collar B upon 
the ring by reason of the abutting conical surfaces of the ring 
and the collar. The gap or gaps between the segments of 
the ring allow the same to contract under the influence of this 
pressure. The drawing of the collar B towards the collar B! may 
conveniently be effected by means of strong temporary bolts 
passed through some or all of suitably spaced bolt holes in the 
two coliars, and when the necessary pressure has been attained, 
the temporary bolts may be replaced one by one by bolts, such as 
E, for permanent use, which bolts are sunk into the collars and, 
when in place, have their heads slightly burred so as to prevent 
them from turning.—Ju/y 19th, 1911. 


MINES AND METALS. 


13,731. June 8th, 1911.—MeETHOD oF SuppLyinG ELEcTRIC FurR- 
NACES WITH TRIPHASE CURRENTS, Société Anonyme Electro- 
metillurgique (Procédés Paul Girod), of Ugine (Savoie), France. 

A isa monophase transformer whose primary is coupled to the 
phase 1 and to the phase 3 ; Ba similar transformer whose primary 
is coupled to the phases 2 and 3; finally, the primary of the 
transformer C is coupled to the phases 1 and 2. The secondaries of 
the transformers A, Band C are coupled, on the one hand, to 
the common conductor D, connected to the bath E at X Y, and on 
the other hand respectively to the electrodes F, G and H of the 
furnace W. The secondary of the transformer A is inverted with 
respect to the secondaries of the transformers Band C. If there 

exists, for example, between each of the electrodes F, G and H 

and the bath E a tension of 60 volts, equal to the tension of the 





to the compound tension, say 60 volts x 173 = 104 volts; 
between F and H and between F and G the tension will be 60 volts, 
the difference of tension between the electrodes being due to the 
inverting of the secondary A. The reversing of the inverted 


N° 13,731. 
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phase may also be obtained by reversing the primary of the corre- 
sponding transformer instead of reversing the secondary. The 
arrangement described forces the major portion of the current to 
pass through the bath, which is thus brought toa high temperature. 
—July 19th, 1911. 


PUMPING AND BLOWING MACHINERY. 


25,690. November 4th, 1910.—IMPROVED CONSTRUCTION OF VALVE 
FOR AIR COMPRESSORS, BLOWING ENGINES, &c., W. T. Bell, of 
Robey and Co., Limited, Globe Ironworks, Lincoln, and 
A. J. W. Graham, of the same address, 

The valve is constructed of thin sheet steel pressed or turned to 
shape. Its peculiarity lies in the fact that the controlling spring 





which would ordinarily be of the helical type is formed by the 

metal of the valve itself. To this end the plain valve shown in 

Fig. 1 is slotted round its outer edge—and if desired also round 

the circumference of the central hole—and the tongues thus 

formed are bent upwards to form the spring. In Fig. 2 the valve 

— flanged. In this case the flanges are slotted.—/u/y 19th, 
1. 


HYDRAULICS. 


13,195. June 1st, 1911.—IMPROVEMENTS IN WATER MOTORS OF 
THE ‘* PELTON” WHEEL Type, W. H. Moore and Ambrose 
Shardlow and Co., Limited, all of Ealing Works, Washford- 
road, Attercliffe, Sheffield. 

The improvements referred to in this specification relate to 

Pelton wheels as used for driving the fan for starting up gas pro- 


N° 13,195 


























ducers or for driving any other light machinery. The invention 
lies in the form of bearing adopted for the shaft of the Pelton 
wheel. This bearing is formed in an overhanging extension A of 
the wheel casing. The interior of this extension is hollowed out 
so as to form an oil bath. The shaft is supported in the extension 





The 
interior of these caps, together with collars formed on the shaft, 
constitute the races for ball bearings as shown. The cap next the 
wheel is pinned in as at D, while a set screw E serves to hold the 
other.—July 19th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





996,378. CHANGEABLE COMPRESSION ENGINE, #. Thomson, Swamp- 
scott, Mass., assignor to General Electric Company, a Corporation 

of New York.—H#iled September 11th, 1907. 
An auxiliary compression chamber communicates with the com- 
pression space of the cylinder. A conduit connects the two, and a 





valve controls communication between the conduit and the 

chamber. A second valve is provided for connecting the chamber 

with and disconnecting it from the compression space. A manually 

actuated device operates to open or close the second valve 

independently of the first valve, 

996,477. Rorary Enoing, J. M. Foy, Palatka, Fla.—Filed 
March 12th, 1910. 

There are fourteen claims. The first is as follows:—A rotary 
engine comprising a frame, a cylinder mounted to rotate upon 
said frame, a piston in said cylinder, said frame having means for 
reciprocating said piston, said cylinder having a controlling valve 
a tripping device carried by said frame, for operating said valves, 





a governor mounted upon said frame, means whereby said cylinder 
actuates said governor, and a second tripping device carried by 
said frame, and independent of said first tripping device, said 
second tripping device serving to control said valve, said governor 
being operatively connected with said second tripping device and 
adapted to render the same operative and inoperative. 
996,565. INTERNAL CoMBUSTION PUMPING ENGINE, A. L. Croxton, 
Bremerton, Wash,—Filed September 28th, 1909, 

In this invention, in addition to a casing provided with a cylinder 
and a water chamber, a piston operable in the cylinder, and valves 
for the intake of water into the chamber and its discharge there- 
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from, there are the usual valves for the admission of an explosive 
gas and the dischafge of the exhausted gas, and means to ignite 
said explosive gas. There is also an inverted cup-shaped vessel 
secured to the piston to accommodate the ignition device and to 
protect it from the water contained within the pumping chamber. 








18, 1911 THE ENGINEER 


AvG. 


169 








by them, for scouts of the Nino Bixio and Marsala 
type is in the Royal Navy section. The history of this 
eminent firm is an illustration of the paramount influence 
mentioned before as exercised on the revival of Italian 
metallurgy by the group which circled round the young 
works at Terni. Ing. Augusto Vanzetti was in fact the 
first director of those works, which he left in 1888 to set 
up in Milan a small steel foundry with a “ Robert” 
converter, but the product, besides being in slight 
demand, was as yet imperfect, and on the death of the 
head of the firm, after six years, half the capital had been 
lost. It was, however, decided to continue, and a private 
limited liability company was formed between the partners 
under the present Ing. Carlo Vanzetti, now one of the 
most influential members of the Associazione di Metal- 
lurgici Italiani. 

Success waited on courage, and sixteen years have 


THE TURIN EXHIBITION. 
(By a Special Correspondent in Italy.) 
No,, IX.* 
THEJMETALLURGICAL SECTION, 

Tur ocular comparisons between the past and the 
resent, used as & means of showing our industrial pro- 
a are lacking in the Metallurgical Department, on 
secount of the inherent difficulties of presenting them in 
a tangible form to the public. Yet in no branch may | 
Italy be said to have made more progress than in this, 
the mother science. The substitution of coal for charcoal, 
due to the genius of Cort and Baldwin Rogers, seemed to 
condemn this country to perpetual dependence on foreign 
import, for it was puerile to dream of home manufacture 
when coal-produced English iron could be sold with profit 
in Italy at less than four-fifths of the actual cost here of 


of its latest orders are those for the “ Caffaro” (Moncenisio 
station). of 4000 horse-power, and with a fall of 415 m.; 
the “ Ligure ” (3170 horse-power, fall 355 m.) and the new 
giants now in construction, Grossotto of 12,420 horse- 
power with a fall of 316 m.; and Adamello of 12,000 horse- 
power with a fall of 485 m., for which the diameter of the 
conduit is 1070 mm. The exhibit is a sample collection of 
pipes placed horizontally in pyramid form on a special 
trestle, and is crowned by the largest specimen weighing 
6 tons and placed at 5 m. from the floor, no insignificant 
engineering feat when performed, as it was, without 
cranes and on flooring not calculated for weights. The 
fact of this part of the Exhibition having been nearly three 
months late was greatly due to the omission, on the part of 
the authorities, of lifting appliances, a curious oversight 
when it is considered that the exhibits in this section are 
almost all of great weight and range—as in the case of 

















LATEST TYPE OF HEAVY GOODS ENGINE FOR THE ITALIAN STATE RAILWAYS 


brought the struggling company of 1895 to the head 
| of its profession. Its output continues to be, as it was 
from the first, the exclusive speciality of steel casting, in 


the charcoal-produced article. A few works certainly con- 
tinued their methods even after the great discovery of Sir 
Henry Bessemer in 1855, but, if their radius of action was 
beyond the purely local market, the fact was mostly due 
to the initial technica! difficulties encountered abroad in 
the new process, But the metallurgical industry, as 
carried on in Italy, was doomed; the ancient craft of the 
ironmasters of the Tuscan Republics was fast fading into 
a historical memory like that of the violin makers of 
Cremona. Isolated and ineffectual struggles were made 
to combat overwhelming odds, and among these the 
building of two little charcoal blast furnaces at Terni in 
1873. The trial was justified on account of the huge price 
to which coal had risen after the Franco-German War, 
but the market soon resumed its normal conditions and 
the charcoal blast furnaces were extinguished after three 
years. 

It is, however, to this attempt to revive a dying cause 
that the germ of the present industry may be traced, for 


dynamos and motors, while another of its special products 





Terni—up to more than 30 tons. The great copper found- 
ing company, the “ Metallurgica Italiana,” has a large stand 
with copper and brass sheets, drawn pipes, brass tubes for 


which it turns out yearly between 6000 and 7000 tons of | locomotive boilers, telegraph wires, pins, nails, and rifle 
finished castings, from the most delicate accessories for | cartridge cases from its special department, which turns 
bicycles up to 30-ton pieces for the Admiralty, which may | out 500,000 per day. The Society is a combination of old 
be said to be its principal client, the others being the | firms in the Val d'Aosta and Tuscany, classic seats of 
State Railways for axle-boxes, bearings, points, and | the metallurgical industry. Union and regeneration have 
levers for switches, and the great electric power stations. | produced strength, for the original output of 2652 tons in 
The firm produces steel of high magnetic permeability, for | 1893 increased to 13,108 tons in 1910. 


The Genoese group is strongly represented, as it ought 


is the manganese steel used for switch tongues, mills, | to be, for the real backbone of the industry is now centred 
crushing plant, and other things requiring metal of | there. : 
exceptional hardness. It is interesting to see that the | steel forgings, shows crank shafts of the s.s. Messina and 
firm has always remained faithful to its Robert converters, | for the Pattison type of torpedo boats, stamped pieces for 
and it was with these that it obtained one of its greatest | the railways, and motor car accessories. I 
triumphs when the Paris jury of 1900, before awarding the ! interest naturally gravitates round the great works which 


Giovanni Fossati, of Sestri Ponente, specialist in 


But the principal 





the small foundry connected with the luckless blast | 
furnaces continued working and gradually became the 
nucleus of a set of men whose technical acumen perceived 
in the Siemens-Martin and Thomas-Gilchrist processes, 
and in the yearly widening knowledge of the utilisation 
of by-products, the possibility of reviving the industry — 
even though handicapped by the fact of working with 
imported coal—if only the attempt could be made on a 
large scale. The decade from 1880 to 1890 may be 
called, in fact, a period of preparation, an age of study 
and suspense. And every year the conviction gathered 
strength that an era was approaching of new plants and 
processes, of large capital and large conceptions, an 
era which left the choice between reform and ruin. 

It is for this reason that in the metallurgical depart- 
ment are to be seen few names that existed ten years 
ago. They are gone, or merged in limited companies. 
Such, for instance, are the now powerful Acciajerie 
Ferrerie Lombarde, whose works near Como, which now | 
produce 15,000 tons per year, are on the site of an | 
eighteenth-century blacksmith’s shop, and whose fur- 
naces at Vobarno were lit by their predecessors in 1868. 
As a contrast, the steelworks of this firm, which are 
situated near Milan, were only finished in 1908, and 
though not among the largest, are as perfect in the | 
design and disposal of their plants as modern science can 
make them. They contain two Siemens-Martin fur- | 
—s —_ giving 120 tons of steel in twenty-four hours, | 
with an electric charging machine, seven producers, and | : . 
three rolling mills, of which Nos. 1 and D driven by a | gold medal, required proofs of a 40-ton rough cast having 
1000 horse-power Tosi engine, have cylinders of 650 mm. | been made with three converters of this type of one ton 


and 475 mm. diameter respectivel ° : 
P y been added for medium-sized castings, a special furnace 


are 260mm. The heati f the ingots is d by ¢ ; ; F a 
contlinien heating reer li ees er ere | for pure Swedish cast iron, and, this year, two Stassano 


Another of the Lombard group of works is the Fonderia | : 
Milanese d’Acciajo, which has some exquisitely finished | b®ve been installed. — ‘ AS i ae 
miniature steel models of rams, stern posts, and rudder | Another famous firm which specialises in a different 
frames from originals executed for the Admiralty, with | branch is that of Togni, of Brescia, maker of steel water 
parts of trucks and locomotives, switch-chairs for the | conduits for high pressure, and first introducer here of 
permanent way, rolling mill cylinders, &c., in Siemens- é : é 
Martin or Robert steel, details of mills and crushers in the last century with the hydro-electric stations, has 
manganese steel, and a collection of small pieces in | developed with them, and after six years of work, in 
electric steel. A full-sized model of : 

= STE SONA Mt 8 Shem Baek, gual gine | able to boast that not one of its clients has ever had to 
' suspend work owing to an accident in the piping. A few 





* No. VIII, appeared August 11th, 


: +. «| each. Lately, however, two Siemens-Martin furnaces have | , sects : 
while those of No. 3 r | these units, the present “Societé Metallurgica di Sestri 


electric refining furnaces for motor car and other accessories | , ; 3 J 
| same clear mind and daring conception which promoted 


which it has made plant for over 350,000 horse-power, is | D rae besrgll Py 
: Ms | This first nucleus, combined with the shipbuilding firms 








THE FIRST LOCOMOTIVE BUILT IN ITALY--1854 


form the present Iron Syndicate, and which may be called 
the outcome of the Terni movement to ransom the country 
from dependence on foreign production. The oldest of 


Ponenti,” assumed its present name in 1891, and 
represents a combination of several smaller items. The 


| its formation bought up in 1902 the historical mines of 


Elba, and resold them to a group consisting of the above 


| mentioned society, together with the “Siderurgica di 


autogenous welding. The firm, established at the end of | 


Savona” and the “ Ferriere Italiane,” the former being 
an emanation from Terni, constituted in 1892, and the 
latter a combination of the works of 8S. Giovanni 
Valdarno, Torre Annunziata, and. later on of Bolzaneto. 


of Odero and of Orlando, was further reinforced by the 
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adhesion of the “ Alti Forni e Fonderie di Piombino,” a | fleet. There are six armour plates shown which have 
company formed in 1897 to treat with modern methods | been used for trials, the results of which I have classified 
ore from the open workings of the Elban mines quarried | for brevity in tabular form below. 

by Etruscan ancestors. In the meantime, the enterprise | Besides these is the rudder frame of the Giulio Cesare 
was maturing, and the added strength of Terni brought | weighing 16 tons, a 305 mm. gun-core in the rough, 
about the founding of the great works at Ilva, near | 174m.long,and 34 tons in weight, a collection of projectiles 


before) selected by Cavour himself as an instrument of 
the country’s progress, and to it was assigned the making 
of the first locomotives, an industry in which Ansaldo jg 
still second only to Breda, of Milan. It may be interest. 
ing to compare the first Italian engine, the Sampierdareng 
built in 1854, with that of one of the latest types just 








ENGINE FOR THE ITALIAN BATTLESHIP ROMA, 1904 


which have passed through armour of the thickness of 
their own calibre, and a plate 15 m. by 4 m. weighing 234 
tons. 

The building of warships has become since 1888 (when 
the Piemonte was brought abroad) an absolutely national 
industry, as is exemplified in the three great firms of con- 


Naples, in 1905, and the forming, for purposes of com- 
mercial defence, of the largest combination of interests 
ever known in Italy, the Italian Iron Syndicate, with the 
new company at its head, having a mandate from the 
others to control production according to the demands of 
the market, and apportion work between its members. 


Details of Tests of Armour Plates. 














| | 
| Thickness Bore of | Velccity of 
: Date of of plate Maker of rojectile | Weight of impact : 
No. trial. in projectile. : in projectile. Pio per Observations. 
| millimetres millimetres. | second). 
ee — = - a 
1 | February, 1910 | 148-5 ee 182 45-158 580 For Royal Navy. Three shots with- 
out penetrating 
2 | March, 1907 220 ce tae 203 114-83 7 4 Not penetrated 
3 - 140 a 152 45-158 560 = 
4 140 — 152 45-158 560 a 
5 _ 171 Terni, Krupp, 152 45-158 636 Three shots, one with each projectile, 
and Poldibiitte without penetrating 
6 220 Krupp ‘ 203 114-83 574 No penetration 
os ms ‘ } a 588-7 % 
- Firth... - 574 % 
-- Krupp. : — — 604-9 “i 
- -- aa 9 _ — 621 
_ Terni ~- -— f74 a 
— Krupp : — — 637-7 Penetration without complete per- 


foration. Broken projectile re- 
mained in plate 


structors, Ansaldo, Orlando, and Odero. The two latter 
show models of the varicus ships which have issued from 
their yards, among which is that of the Varese, completely 


Such, in a few words, are the historical outlines of the | 
Geonese syndicate which is so soon to offer its hospi- 
tality to your Iron and Steel Institute, and the members 
of the combination are all represented at the Exhibition | finished in seventeen months by Orlando, who exhibits 
with models of their various establishments, photographs, | also some interesting models of his work in naval engines, 
ore from Elba, coke from Ilva, steel ingots from 14 to | especially those of the Bronte and the Sterope and, as a 
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built for the State—see page 169—and shown,’at 
Turin in the separate siding which forms part of the 
firm’s exhibit. It is made for heavy goods work over 
lines with steep gradients, and has four coupled axles and 
a fore trailing axle, which, with the first coupled axle, 
constitutes the bogie. It has two external simple- 
expansion cylinders, external distribution on the 
Walschaerts’ system, and is furnished with Schmidt's 
superheater, Westinghouse brake acting on all the 
coupled wheels and on the tender, besides the Haag 
system of train heating, Lambert sander, Coale safety 
valves, and two Friedmann injectors. 

The following are a few of the principal dimensions :— 


Boiler— 
Length, external... 9040 m. 
Diameter, internal 1544 m. 
Capacity ... .. 8 cub. m. 
Working pressure 12 atm. 
Boiler tubes— 
Number, small ' Sh aes. ee 
a WOM er ected. Sees Ser. incl Le 
Diameter, external, small 52 mm. 
ss - large.. 133 mm. 
ne internal, small 47 mm. 
a a large.. 125 mm. 
Heating surface— 
In fire-box 12 sq. m. 
In tubes 152 sq. m. 
| i oe 166 sq. m. 
Diameter driving wheels 1360 mm. 
a trailing wheels... 840 mm. 
Total weight (working order) 67 tons. 
9 »» (empty) 60 tons. 
Totallength ... ... 11.060 m. 
Cylinders, diameter 540 mm. 
stroke 700 mm. 


” 


Among the other locomotives shown by the firm is a 
small one of the Mallet type made for narrow gauge 
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ENGINE OF THE BATTLESHIP PALESTRO, 1870 


historical curiosity, the engine of the steamer Sicilia, the 
first iron ship built in Italy in 1855. 

Giovanni Ansaldo, of Genoa, exhibits in a section by 
himself, and it seems right that he should do so in the 
Jubilee Exhibition, for the first steps of the firm coincide 
with those of modern Italy. It was (as has been said 


8 tons, with ingot moulds, Siemens-Martin and Bessemer | 
products, section irons and finished samples of the 
articles for which each works is specially famous. 
Beside them isthe father of the group, Terni, from the 
great armour-rolling mill of which—the most powerful at 
present in Europe—comes the protective armour for the 





TURBINE FOR THE BATTLESHIP DANTE ALIGHIERI, 


1911 


(950 mm.) lines of the colony of Eritrea and its severe 
gradients, for at Asmara the line ascends to a height of 
over 2000m. This is a compound engine with two 
driving bogies, each of which has two coupled axles, the 
high-pressure cylinders connecting with the rear bogie and 
the low-pressure ,cylinders with’the fore. The distribu- 





Ava. 18, 1911 


THE ENGINEER 


171 








tion is external, Walschaerts’ system, and the distributors 
are cylindrical for the high-pressure cylinders and slide- 
valve for the low pressure. It has the Hardy rapid auto- 
matic vacuum brake combined with a hand brake. The 
following are some of the principal dimensions :— 


Boiler— 


Length, external 6035 m. 
Diameter, internal ... 1148 m. 
Capacity dog ios 3900 cub. m. 
Working pressure ... 12 atm. 
Grate— 
Length, internal 1300 m. 
Breadth 1020 m. 
Height... 1080 m. 
Boiler tubes— 
OS aoe 138 
Diameter, external... 45 mm. 
E internal ... 41 mm. 
Heating surface— 
In fire-box 5.30 sq. m. 
In tubes 64.70 sq. m. 
i. Pr 70 sq. m. 
Diameter wheels... ... 900 mm. 
Total working weight 35 tons 
Weight empty 28 tons 
Total length ie abesa thats, ooas?, sp" .dud Si 
Cylinders, diameter, 2 high-pressure ..._ 265 mm. 
os 2 low-pressure 430 mm. 
stroke a oe 500 mm. 


” 


Principally on account of the almost invincible foreign 
competition in the locomotive industry, Giovanni An- 
saldo soon directed the greater part of his energy 
towards the making of marine engines, and the then new 
practice of constructing ships of iron. In this branch of 
business his name gradually became well-known, and 
towards 1886 it was decided to enlarge the Sam- 
pierdarena establishment and to reserve it solely for 
the mechanical side, whilst transferring the shipyard to 
Sestri Ponente and opening a fitting-out station in Genoa 
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is the model of the new 6000-ton hydraulic press just set 
up in the Sampierdarena Works. 

The other room contains pieces made for various war- 
ships of the newest class, of which the Giulio Cesare, 
now about to be launched from the works at Sestri 
Ponente, represents the prototype. There is the distilling 
apparatus, the ash-hoist, the electric ammunition lift, a 
200-atmosphere torpedo air compressor, and a motor for 
revolving the great three-gun turrets, having a cycle of 
revolutions adjustable from 375 to one single revolution 
per minute, and with instantaneous reversing movement 
at any speed. This motor is coupled for experimental 
purposes to a 149 mm. gun at the bottom of the room. 

Occupying the centre is another of the most interesting 
exhibits, the triple steering gear employed for the class 
of ship above mentioned. This is—as will be seen from 
our two-page Supplement—for hand, steam, or electricity, 
is commanded from the bridge and acts on the rudder, 
and, if necessary, for quick evolutions, on the auxiliary 
rudder also. The hand steering apparatus acts by means 
of a fourfold reduction gear on the principal shaft, and is 
light enough to be mancuvred with one finger. The 
steam gear on the port side is of the Forester type, but 
is not shown for want of space. The electric gear, on 
the starboard side, consists of a rotary transformer— 
110 volts, 1600 ampéres, 450 revolutions — which transmits 
a current of 1400 ampéres at 105 volts, to the motor; and, 
in case of damage to the latter,can also act independently. 
The current is controlled by the steersman on the bridge, 


who sets the helm to the number of degrees ordered, | 


which number is immediately registered on the dial of 


the controller, as in the ordinary ship’s engine-room tele- | 


graph. From this moment the current continues its 
work on the helm until the latter is turned to the number 
of degrees registered on the dial, when an automatic 
brake stops its action. 


” 
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and enlightened labour has raised itself to the position 
of ~M integral factor in the prosperity and hopes of 
Italy. 








THE SAFE LOAD AND DEFLECTION OF HELI- 
CAL SPRINGS. 
By R. G. T. THOMAS. 

TuE subject to be introduced in this article is the cal- 
culation of helical steel springs, both in respect of safe 
loads and safe deflections. The usual method adopted to 
arrive at the required result is by means of a laborious 
process of trial and error, involving the squares, cubes, 
and fourth powers of inches and fractions of an inch. 

The formule to obtain the safe load and the rafe deflec- 
tion are those used by Mr. Hartnell and quoted by Pro- 
fessor Unwin, and are as follows :— 


Safe load = W = SX Pe for round wire 





2.55 x D 
— S[X#-f, ; 
and W= 34x D or square wire, 
where f = the shearing stress in pounds per square 


inch on the material 


d = the diameter of the wire in inches 
S = the side of the square wire in inches 
D= the mean diameter of the coils of wire in 


inches 
W = the safe load in pounds. 
Then we have the safe deflection 
$= 3.14 x N x f x D? for round wire 








Mean Diam. of Coils inInches=D. Safe load in Lbs for Round Wire 
° ” ” . ” a owe 2 ° e 





Gxd 
2 
and $n SEX = x fx D for square wire, 
GX 8 
Grapu II. 


Safe Load in Lbs for Square Wire = W 
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Diameter of Wire in Inches =d For Round Wire. 
Side of Square in Inches =S for Square Wire. 
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CHARTS FOR CALCULATING THE SAFE LOADS OF ROUND AND SQUARE WIRE SPRINGS 


and works for Delta metal and bronze at Cornigliano 
Ligure. From this moment the building of ships of war 
was undertaken, and up to the present six battleships, 
including the Cristobal Colon, Kasuga, and Nisshin, and 
eleven torpedo boats and destroyers have left the ways, 
besides Transatlantic liners and other large steamers and 
sailing vessels for the mercantile marine. 
tions of the business were such, indeed, that the idea, first 
cherished as a hope, strengthened itself into a fixed 
ambition in the mind of Commander Perrone, the then 
head of the firm, to render his works self-sufficing for 
every operation connected with the completion of a 


modern warship. This dream seemed near its realisation | 
' ships already built, or pieces to be shortly put on board 


on the formation of the partnership in 1904 with the 
English makers of nayal guns, Messrs. Armstrong, of 
Pozzuoli; but the combination was dissolved after three 
years, and Commander Perrone, who had in the mean- 
while obtained a licence to construct Parsons turbines 
in Italy, determined to have his own works for guns and 
armour plate. That object has now been attained by his 
sons, Commander Mario and Pio Peronne, who, with the 
concession made over by Schneider, of Creuzot, have been 
able to see their father’s hopes fulfilled. It is on account 
of this late alliance that Messrs. Schneider have their 
exhibit of the most modern guns and armour plate in one 
of Ansaldo’s rooms, where are the models of the four great 
establishments of the Genoese ‘firm and those of the 
principal ships built or being built at Sestri Ponente, 
together with engines to illustrate the evolution of 
science and systems, from the 1500 horse-power battle- 
ship Palestro of 1870, to her 22,000 horse-power descen- 
dant of seven years ago, the Roma, and the 28,000 horse- 
power turbine for the Dante Alighieri launched last year. 
(See views on page 170.) Of this latter ship there are also 
shown two spare Delta metal screws, and near to them 


The propor- | 


| and intensely impressive. 
| of radical changes in technical processes and of industrial 


The rest of the exhibit consists mostly of castings of 
exceptional technical difficulty, and certainly proves con- 
clusively that in this branch the firm of Ansaldo is in 
the front line of the profession. Passing over the 9-ton 
four-blade iron screw cast in one piece—now become 
a purely museum specimen—and the 10-ton low-pressure 
cylinder of the Roma, which, together with the 14-ton 
medium-pressure cylinder of the Napoli, with double 
circular distribution, will soon pass into the same category, 
we come to a series of castings of to-day’s date, the 
technical value of which lies in the delicacy of their 
moulding, in the composition of the metal, or in both of 
these essentials. These are mostly spare pieces from 


those under construction. Such, for instance, are 
the condenser discharge valve of the Giulio Cesare, part 
of the propeller shaft of the same ship, a specimen of 
the crossheads and oil-boxes for the State Railways— 
now produced by casting for the first time in Italy—and 
gearing for a rolling mill weighing 3} tons. Several 
others, among them castings of the various valves made 
for the Admiralty, whose tests are of the severest 
description, are remarkable as beautiful examples of 
complicated moulding and perfect execution, and a disc 
for the steam turbine of the Dreadnought Dante Alighieri 
is particularly interesting as a specimen of the metal- 
lurgical art. 

The exhibit shown by Giovanni Ansaldo has been 
admirably arranged by Ing. Camillo Manzitti, and is the 
most important of anyin Turin. It is historical, national, 
It is representative of a period 


consolidation, proceeding parallel with the consolidation 
of the country. It is essentially patriotic in spirit, and 
is worthy of the firm which in 65 years of assiduous 





where N the number of coils 
f = the shearing stress in pounds per square 
inch on the material 
the mean diameter of the coils in inches 
the diameter of the wire in inches 
the side of the square wire in inches 
the modulus of transverse elasticity of the 
material; an average of 13,000,000 is 
taken in the following graph for safe 
deflection 
5 = the safe deflection in inches 

Then the question arises as to what shearing siresses 
are allowable on the material. From springs which have 
been used in practice and found to be satisfactory a 
shearing stress of 70,000 lb. per square inch is allowable 
for wire between jin. and 4in., 75,000 lb. per square inch 
for wire between ;/;in. and }in., and 80,000 Ib. per square 
inch for wire under }in. : 

It is advisable to ensure that the spring is not over- 
stressed in use by providing a metal or other stop, which 
comes into operation before the spring has become solid 
in the case of a compression spring, or reached its maxi- 
mum safe elongation in the case of a tension spring. 
When a compression spring is loaded so as to become 
solid certain bending stresses are introduced, owing to the 
impossibility of making it a perfectly true helix, so that 
the coils only touch each other at points instead of all 
the way round, as a perfectly true helical spring 
would do. 

When obtaining the solid length of a compression 
spring it is usual to add on one coil to the number 
obtained from formule or the following graphs. This is 
on account of the two end coils being more or less 
inoperative. 

The first two graphs enable one to find the safe load for 
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a helical spring having any diameter of wire or size of 
square wire, any mean diameter of the coils, and with any 
shearing stress per square inch, within the limits of the 
graphs. : 

wm Graphs 1 and 2 have the safe loads for square and 
round wire plotted on A B and A, B,, the mean diameter 
of the coils round C F A andC, F; A; as radial lines from 
the points B and B,, the diameter of the wire or side of 
square wire round F C B and F, C,; B, as radial lines from 
the points A and Aj, and the shearing stresses per square 
inch on C F and (, F, in such a way that given any three 
known dimensions of the spring the fourth can be 
obtained from the graphs. To explain the method of 
using the graphs, the following examples may be useful :— 

Example (1). To find the safe load for a helical spring 
having given the diameter of the wire = }in., the mean 
diameter of the coils = 2in., the shearing stress on the 
material = 80,000 lb. per square inch. Find 80,000 lb. 
per square inch shearing stress on CF and move hori- 
zontally to the left to meet the radial line for 2in. mean 
diameter of the coils, then move vertically up or down to 
meet the radial line for }in. diameter of ‘wire, then move 
horizontally to 245 Ib. safe load for round wire. 

Example (2). 
having given the safe load = 1750 1b., for square wire, the | 
shearing stress on the material = 70,000 lb. per square 
inch, the side of the square wire = ;%in. Find 1750 lb. 


To find the mean diameter of the coils, 


Graph 3 has the safe deflection plotted on JK; the 
mean diameter of the coils round J K L, as radial lines 
from the point1I; the diameter of wire or side of square 
wire round K JI as radial lines from the point L; the 
stress per square inch round GH I, as radial lines from 
the point L; the number of coils for square wire on LG; 
and the number of coils for round wire on IH, in such a 
way that given any four known dimensions the fifth may 
be found from the graph, which is worked on the basis 
that the average value of the modulus of transverse 
elasticity for steel wire is 13,000,000. 

When finding the dimensions of any spring use graphs 
1 and 2 first to ascertain whether or not the spring is 
suitable from a safe load point of view, and then find the 
safe deflection from graph 3. 

The following are a few examples to illustrate the 
method of using Graph 3 :— 

Example (14). To find the shearing stress per square 
inch on the material, having given the safe deflection = 
2.5in., the number of coils = 8, the mean diameter of 
the coils = 2in., the diameter of the wire = }in. Find 
2.5in. safe deflection on J K and move horizontally to the 
left to meet the radial line for 2in. mean diameter of the 
coils, then move vertically up or down to meet the radial 
line for fin. diameter of wire, then move horizontally to 


point which is also intersected by the radial line for 





safe load for square wire on A B, and move horizontally 
to the right to meet the radial line for ,{,in. side of square | 


80,000 lb. per square inch shearing stress, being the 
required figure. 


the left to meet the vertical line for 8 coils of wire at a | 


deflection on J K and move horizontally to the left to meet 
the radial line for 1gin. mean diameter of the coils, then 
move vertically up or down to meet the radial line for 
tin. diameter of wire, then move horizontally to the left 
to meet the radial line for 70,0001b. per square inch 
shearing stress, then vertically down to 20, the number 
of coils for round wire, this being the required figure. 
Example (6a). To find the number of coils having 
given the safe deflection = 8in., the mean diameter of 
the coils = 14in., the diameter of the wire = Jyin., and the 
shearing stress = 80,000. Since the safe deflection is 
outside the range of the graph, we can take half the safe 
deflection, which = 4in., remembering that the answer 
in number of coils will also be half the required number. 
Working as in Example (5a), we find that 15 coils wil! 
will give us 4in. safe deflection, so that twice 15 coils 
and 4in. safe deflection is 30 coils and Sin. safe deflection. 
Example (24) has been dotted to act asa guide. As 
stated previously, the modulus of transverse elasticity for 
steel wire has been taken as an average of 13,000,000: 
but if by any chance anyone would prefer to take another 
figure the number of coils must be divided by 13,000,000 
and multiplied by the new figure, viz.:—Take 20 coils, and 
assuming the given modulus is 12,000,000, we have 
20 x 12,000,000 ‘ 
13,000,000 = 18} coils. 
a deflection of 5in., and wish to use 12,000,000 as the 


Again, supposing we have 





modulus of transverse elasticity, we must multiply the 
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CHART FOR FINDING SAFE DEFLECTION, SIZE OF WIRE, NUMBER AND DIAMETER OF COILS, AND SHEARING STRESS OF HELICAL SPRINGS 


wire, then move vertically up or down to meet the hori- 
zontal line for 70,000 lb. shearing stress per square inch 
at a point which is intersected by the radial line for 3in. 
mean diameter of the coils, then this is the required 
dimension. 

Example (3). To find the shearing stress per square 
inch on the material having given the safe load for 
round wire as 46lb., the diameter of wire = iin., the 
mean diameter of the coils = 1}in. Find 46 lb. safe 
load for round wire on A; B, and move horizontally to the 
left to meet the radial line for din. diameter of the wire, 
then move vertically up or down to meet the radial line 
for 14in. mean diameter of the coils then move hori- 
zontally to the left to 90,000 lb. per square inch shearing 
stress on the material. 

Example (4). To find the size of wire having given 
the safe load = 156 |b. for round wire, the shearing stress 
on the material = 60,0001b. per square inch, and the 
mean diameter of the coils = lin. Find 60,000 Ib. per 
square inch shearing stress on the material, and move 
horizontally to the right to meet the radial line for lin. 
mean diameter of the coils, and then move vertically up 
or down to meet the horizontal line for 156 Ib. safe load 
for round wire at a point which is intersected by the 
radial line for ,‘;in. diameter of the wire, this being the 
required dimension. 

Example (5). Tofind the mean diameter of coils having 
given the safe load = 5200 lb., the shearing stress on the 
material = 80,000 lb. per square inch the side of the 
square wire = gin. Since 5200lb. is not in the range 
shown on graph 1 we can take quarter the safe load and 
quarter shearing stress, which is 1300 lb. and 20,000 lb. per 
square inch respectively; because the safe load varies 
directly as the shearing stress. And then work as in 
Example (2). The mean diameter is found to be lin. 
The same can be done with graph 2, when the range is 
not sufficient for sizes of wire under Hin. 

Examples (2) and (4) have been dotted to act as a guide. 

Graph 3 enables one to find the safe deflection of a 
helical spring having any mean diameter of coils, any 
diameter of wire or size of square wire, any number of 
coils, and any shearing stress per square inch. 








Example (2a). To find the mean diameter of the coils, 
having given the shearing stress = 70,000 lb. per square 
inch, the side of square wire = ,',;in., the number of coils 
= 20, the safe deflection = 5.4in. 
square wire on LG, and move vertically up or down to 
meet the radial line for 70.000 lb. per square inch shear- 
ing stress; then move horizontally to the right to meet 
the radial line for ;;in. diameter of wire; then move 
vertically up or down to meet the horizontal line for 
5.4in. safe deflection at a point which is intersected by the 
radial line for 3in. mean diameter of the coils, this being 
the required dimension. 

Example (3a). To find the safe deflection, having 
given the mean diameter of the coils = 1}in., the diameter 
of the wire = }in., the shearing stress = 90,000 lb. per 
square inch and the number of coils for round wire 
= 4.5. Find 4.5, the number of coils for round wire on 
IH, and move up vertically to meet the radial line for 
90,000 Ib. per square inch shearing stress, then move 
horizontally to the right to meet the radial line for jin. 
diameter of the wire, then vertically up or down to meet 
the radial line for 1}in. mean diameter of the coils, then 
move horizontally to the right to 1fin. safe deflection, 
which is the required dimension. 

Example (44). To find the size of wire, having given 
the number of coils = 16 for round wire,.the shearing 
atress = 60,0001b. per square inch, the safe deflection = 
1.24in., the mean diameter of the coils = lin. Find 16, 
the number of coils for round wire on IH, and move up 
vertically to meet the radial line for 60,000 lb. per square 
inch shearing stress at a point A, and then find 1.24in. 
the safe deflection on JK, and move horizontally to the 
left to meet the radial line for lin. mean diameter of the 
coils, and then move vertically up or down to meet the 
horizontal line, which passes through the point “A” 
already found at a point B; this last point B is also 
intersected by the radial line for ;%,in. wire, this being the 
required dimension. 

Example (5a). To find the number of coils, having 
given the safe deflection = 3.57in., the mean diameter of 
the coils = 1%in. the diameter of the wire = }in., the shear- 


Find twenty coils of | 





ing stress = 70,000lb, per square inch. Find the safe 


deflection 5in. by 18,000,000 and divide by 12,000,000, 
bin. x 13,000,000 _ 


= 5.4in. 
then we have 12,000,000 ).4in 








THE WORK OF THE GOVERNMENT AERO- 
NAUTICAL COMMITTEE. 
No, i*. 


The air resistance of wires and ropes.—We have seen 
already that in place of the commonly accepted formula 
P = kv? connecting the pressure and velocity of a 
current of air, theory would point to one of the form 
P=(a+6.v J) v? as being more likely right, and that 
experimental results can be made to fit this expression. 
In other words, / in the old formula is not constant, but 
is a function of the product of the velocity (v) of the wind 
and the linear dimensions (/) of the surface exposed to it. 
Where, however, wires and ropes are in question instead 
of plane surfaces it would appear from the results of experi- 
ments conducted during the past year at the National 
Physical Laboratory by Mr. B. Melvill Jones that the old 
formula is sufficiently accurate for the dimensions and 
velocities occurring in practice. The resistance of a wire 
or rope per unit length can therefore be expressed by the 
formula F = k D v*, where D is the diameter of the rope. 
The exact value of k depends upon the nature of the wire 
or rope. Taking F in pounds per foot run, D in inches, 
and v in miles per hour, Mr. Jones has found that for 
smooth wires ranging from 0.038in. to 0.25in. in diameter, 
the average value of & works out at 0.000192. For hemp 
ropes composed of three strands and varying in diameter 
from 0.1lin. to 0.6in. the average value of i is in the same 
units 0.000281. Very curiously, the same figure is found 
for steel ropes composed of six strands and varying in 
diameter over the same range. Thus it would appear 
that hemp ropes and steel ropes may be treated as 
identical. If we take F in pounds per square foot, D in 
feet, and v in feet per second, the case of wires and ropes 
is reduced to the same terms as those used in dealing 
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with the resistance of plates. Under these circum- | thatofa stationary wire. But experiments by Dr. Stanton | ing the pitch of the tubes or reducing their length. 


stances, k for the smooth wires is found to be 0.00107, and | on this subject show that there is no detectable difference. | 


for the stranded ropes whether of hemp or steel, 0.00129. | He concludes, after reviewing the limits of accuracy of his 
The value of for a small square plate normal to the | experiments, that if a variation one way or the other does | of the air was found to be .75 of that outside. Reducing 
At this 


Through a specimen tube of the sawe bore as those 
employed in the model, but 3jin. in length, the velocity 


the length by half increased this figure to .82. 


| rate we may suppose that through the jin. tubes of the 
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Fig. 7—STUDYING THE FLOW ROUND A MODEL 


current is 0.00126. We may remark that indications 
have been found that k for ropes and wires is strictly a 
function of the product Dv, as it should be according to 
the principle ofdynamical similarity. 
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Fig. 8 
The air resistance of vibrating wires.—The foregoing 
experiments were made with stationary wires. But no 


wire forming part of a dirigible balloon or an aeroplane 
can be regarded as free from vibration when the machine 


pine jeg 





Figs. 9, 10, & 11-FLOW AT TAIL OF MODEL A 


is in flight. 
what effect 


A priori the majority of us would probably say that the 
alr resistance of a vibrating wire would be greater than | 


It therefore is of importance to determine 


exist, it must be less than 8 per cent. of the total amount. 

The wind resistance of radiators.—At the request of 
Mr. O’Gorman, of the Army aircraft factory, experiments 
were undertaken to determine the resistance of the honey- 
comb type of radiator as compared with the resistance of 
a flat board of equal area and thickness. The experiments 
were made in the airchannel. A model composed of 100 
tubes .j,in. in internal diameter was used. These tubes 
were }in. in length, and were soldered together so as to 
present a square end view of 2}in. side. A solid block of 
the same overall dimensions was also constructed and was 
tested side by side with the model radiator at various 
speeds of current. The conclusion arrived at is that the 
radiator which possesses, it will be noticed, a quarter 
of the net area of the solid block has about half the 





Figs. 12 &13-FLOWS AT TAILS OF MODELS B&C 
model the velocity was about as high as it could be, and 
in the region of about .85 of the velocity outside. 
Photographing the flow of water round models.—We 
now come to a most interesting series of experiments by 
Mr. C. G. Eden on the visual and photographic study of 
the distribution of the flow round plates and models in a 
current of water. The apparatus employed for these 








Fig. 14 


experiments consists of a small water channel 3in. wide, 
4in. deep, and about 10ft.in length. For 3ft. near the 
outflow end the sides are made of glass, and at this point 
the model under observation is placed. Arrange- 
ments are made to secure a steady flow of water 
through the channel, and at the inlet end a triangular 





Figs. 15, 16, & 17—PERIODIC EDDIES AND STREAM LINE FLOW FROM AN INCLINED PLATE 


resistance of the solid block. 


The exact ratio as 
| determined by these experiments is 0.462. It can be 


vibration has on the resistance of wires. | inferred from further work on this subject that the honey- 
| . . . . . = 
| comb radiator is fairly efficient, and that no considerable 


increase in efficiency may be expected, either by increas- 


notch whereby the quantity of water passing through the 
channel can be measured is installed. Knowing the 
flow and making allowance for the obstruction of the 
fairway due to the presence of the model in it, the velocity 
of the water past the model can be calculated. The 
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maximum obtainable rate of flow is low, and is only 
about 10ft. per minute. Exactly what is meant by the 
“ distribution of flow ” is revealed in the report to be the 
manner in which the water flows past the model, whether 
eddies are formed, whether there is any “ dead-water” in 
the neighbourhood of the model, or whether there are 
any regions of sluggish flow in existence. To render 
these visible if they are present, and to permit of the dis- 
tribution of flow to be photographed, colouring matter is 
introduced into the water in either of three different 
ways. The method employed depends upon the nature 
of the model and the particular peculiarity of the flow 
past it which it is desired to show up. Thus where true 
“stream-line” flow is taking place a filament of coloured 
fluid, say red ink, is introduced continuously into the 
water just above the model. Where sluggish flow 
or regions of dead water are suspected, a cloud 
of coloured fluid is introduced in bulk into the 
water. 


When the water becomes clear again some of 








feet and seconds. This is, of course, in entire agreement 
with Lord Rayleigh’s theorem of dynamical similarity. 
Through the courtesy of Mr. C. G. Eden we are enabled 
to reproduce the engravings illustrating his experiments 
direct from the original phatographs. 

The only other part of the report with which we shall 
deal is that portion wherein certain tests with the whirling 
table on aerial propellers are described. This subject is, 
however, of sufficient importance to be treated separately, . 
and we will accordingly devote our third article to it. 
There are various other sections of the report which we 
have not yet mentioned. With the exception of a very 
valuable series of abstracts of technical articles, the 
remaining sections deal with tests of balloon fabrics, and 
with certain meteorological instruments devised by Mr. J. 
S. Dines. The meteorological matters are somewhat 
outside our scope. As for the large amount of work 
devoted to the testing of fabrics, we can only regret that 


As the effective depth of water at the caisson site was 
15ft. at extreme tide on this date, there was an ample 
margin of safety. 

The caisson was floated out of dry dock May 28th at 
3.80 a.m. when the tide was about half flood. It was 
towed by one heavy sea-going wrecking tug and four smaller 
tugs, and aided by a tide and wind reached Sillery, six 
miles from the dry dock and three miles below the bridge, 
in about one hour. At this point the tugs stopped and 
allowed the caisson to turn around and float up-stream, 
the tugs pulling down stream sufficiently strongly to allow 
the tide slowly to float the caisson up to the site. When 
the caisson was about 150ft. from the pier, four stee] 
cables attached to hoisting engines on the shore were 
made fast, and without serious difficulty it was warped 
into its final position. 

This caisson was about 42ft. high, and as it drew on 
an average 10ft. of water, it had over 30ft. exposed above 





it was not spent instead on the investigation of other 
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the colouring matter is found lingering behind where 
there is dead water or sluggish flow. It will remain in 
these parts for a time, depending upon the rate of flow 
through them. To show up the regions of dead water 
behind blunt-tailed balloon models a third method is 
employed. This same method is also used to render 
visible the periodic eddies formed behind inclined plates. 
In this case the model or plate is given a coating of 
water colour Chinese white, or better still, of condensed 
milk. As this washes off it collects in the sluggish or 
dead water regions, or, in the case of the plates, gets con- 
centrated in the swirls of the eddies. In Fig. 7 a view of 
the channel as arranged for an experiment is shown. 

The flow past the tail of a balloon.—In Fig 8, at A, B 
and C, are shown the outlines of three balloon models. 
These have been tested by the second of the above 
methods, namely, the cloud of coloured fluid, and obser- 
vations and photographs of the flow at the tail have been 
taken. In Figs. 9, 10, and 11 the results obtained with 
the model A are shown. Fig. 10, we may remark, was 
taken 20 seconds after Fig. 9, and Fig. 11 several minutes 
later, when most of the colouring matter had been 
washed away. In this case the tail is fine- 
pointed, and it will be seen that there is a dis- 
tinct sluggishness in the flow at the tail, but no 
dead water. At the same velocity the blunt tailed 
model B, as shown in Fig. 12, presents a region at 
its extremity wherein the colour lingers for a considerable 
time, and wherein there is a very slow circulation of 
water. This dead water region is still larger in the case 
of the very blunt-tailed model C, as will be seen from 
Fig. 13. The circulation of water in this case is shown 
by the arrows in Fig. 14. It has been found that the 
diameter of the dead water region increases with the 
velocity of the water, and in Fig. 8 a curve is shown con- 
necting the velocity with this diameter for model C, the 
diameter being expressed as a percentage of the maximum 
diameter of the model. As the maximum obtainable 
velocity of the water is, as already said, very small, it 
may be that at higher velocities even the fine-tailed 
model A might possess a region of dead water. We much 
regret that the size of the models is not stated. The 
scale of the experiments being thus withheld, we are 
unable to translate the results into full-size terms. We 
are merely informed, moreover, that the velocity for a 
full sized balloon, comparable with that for the model, 
is “ probably exceedingly low.” These experiments con- 
firm the hitherto unsuspectedly large reduction of velocity 
in the region of the tail, which, as mentioned last week, 
was inferred from the experiments on the stabilising effect 
of fins. We have been informed that since the publica- 
tion of the Committee’s report experiments have been 
carried out in an air channel, and with smoke as a means 
for showing up the flow. It appears that exactly the 
same types of flow have been found to exist in both the 
air and the water channels. 

Eddies from square plates.—Mr. Eden has also been 
responsible for some experiments which show up the 
production of eddies behind square plates inclined to the 
stream of water. In Fig. 15 we have a plate jin. square 
inclined at 50 deg. to the stream, and in Fig. 16 a plate 
tin. square inclined at 40 deg. In both these cases, it will 
be seen, periodic eddies are formed. If the velocity is low 
or the angle of inclination small then periodic eddies 
cease and true stream-line flow begins. In Fig. 17 a case 
of the latter is shown. Here two spirals are to be seen 
coming from the sides of the plate and rotating in opposite | 
directions. The spirals are joined by an unbroken sheet | 
of water from the trailing edge of the plate. Keeping the | 
angle of inclination constant and varying the rate of flow, 
it appears that the point of change from steady to eddying 
flow is clearly marked. This critical velocity for a plate 
fin. square is, we infer from the report, 0.0913ft. per 
second. For a jin. square plate at the same angle of 
inclination it is 0.0320ft. persecond. Further, the product 
v lis practically the same in both cases. It is 0.0019 for 


the din. plate and 0.0020 for the jin. plate, the units being 


problems and phenomena, of less academical interest, 
perhaps, but of greatly more importance as far as the 
future of aeronautics is concerned. 








QUEBEC BRIDGE CAISSONS. 


THE progress of work on the substructure of the 
Quebec Bridge has, at the time of writing, July 31st last, 
advanced to the point where the construction of the 
caissons is practically completed and the sinking opera- 
tions are being actively rushed ahead. Caisson No. 1, 
180ft. long and 55ft. wide, has been successfully placed in 
position behind the existing south main pier. Caisson 
No. 2 is being sunk, and has already penetrated some 
15ft. below the river bed, while Caisson No.3 is being 
filled with concrete, and as soon as it is securely grounded 
will be sunk in conjunction with Caisson No. 2. 

Caisson No. 1 was constructed last year, and was origi- 








prove top heavy, two large scows were in readiness to be 
attached to each side to act as a balance. They were not 
needed, however, as the caisson floated on a practically 
even keel and proved surprisingly seaworthy. In case 
the false bottom should not prove as water-tight as was 
planned, and the water should gain sufficiently to cause 
any danger of grounding when being placed in position, 
three boilers and five pumps were installed on the caisson 
to offset such an emergency. They were not needed, 
however, as the caisson only leaked some 1lin. from the 
time it was floated until it grounded. 

The only difficulty encountered in the entire operation 
was holding and guiding the caisson in the swift current 
which was setting up the river. The tide created a 
current of about six or seven miles per hour at this point, 
which was aided by a fresh breeze. The current con- 
tinued to flow up the river for over an hour after the tide 
started to fall, so that there was little or no slack water 
period. Three hours after the caisson was floated out of 
the dry dock at St. Joseph de Levis it was moored 
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PLAN GIVING METHOD OF GETTING CAISSON INTO POSITION 


culties encountered in sinking it was removed from the | 
site last autumn and placed in the dry dock at St. Joseph 
de Levis, where it remained until the spring. Before 
leaving the dry dock it was carefully overhauled, 
strengthened, and recaulked throughout. 

This caisson will be sunk 65ft. directly south of the old 
south main pier. The river bed upon which this caisson 
is to set is exposed at low water, rendering it possible to 
prepare the ground to a dead level, thus ensuring an even 
bearing throughout. A breakwater was built on the 
up-stream side, extending from the end of the old pier to 
the shore side of the caisson and extending from there down 
that side of the caisson. This breaks the current at this 
point and occasions dead water near the pier at all times. 
Before floating, a false bottom composed of 3in. plank was | 
placed at the bottom of the working chamber, just above | 
the shoe, and all thoroughly caulked and made as | 
water-tight as possible. The caisson could therefore be | 
floated with a maximum draught of 11ft., instead of 16ft. ' 





The caissons for the north pier are being built in two 
sections, each 85ft. long by 60ft. wide, which will be 
placed with their centre lines 65ft. south of the existing 
north main pier, thus making the span 1800ft., centre to 
centre of piers, as it originally was. These two caissons 
will therefore be sunk 10ft. south of the old existing 
caisson, and with a space of 10ft. between each other. 
the over-all dimensions being 180ft. by 60ft. When sunk 
in place the pier will be constructed over both caissons, 
arching the 10ft. space between them. The first of these 


| two caissons, or Caisson No. 2, was launched at Sillery 
on Monday morning, May 29th, and Caisson No. 3 on 


Tuesday, June 27th. 

In construction, these North Pier caissons follow the 
same general details as the larger one for the South pier. 
The shoe is a single stick 30in. by 80in., with a 12in. by 
6in. oak wearing timber. Over the shoe are placed 12in. 
by 12in. timbers vertically, to which are bolted 12in. by 
12in. horizontal timbers extending to a height of 55ft. 
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above the cutting edge. For the first 25ft. above the | 
cutting edge 3in. planking is placed diagonally, over 
which and for the remaining height of the caisson Bin. | 
lank is placed vertically. Cross timbers securely dove- 
tailed into the walls form eight longitudinal and five cross 
bays, or forty in all, thus bracing the walls in all direc- 
tions. The roof is composed of two layers of 12in. by 
12in. timbers laid at right angles to each other with two 
thicknesses of 3in. plank placed between, and is supported 
by cross and longitudinal bulkheads, stiffened and tied in 
by heavy turnbuckle rods extending entirely across the 
caisson. All seams and joints are thoroughly caulked | 
and made as nearly air and water-tight as is possible. 
There are six 30in. steel shafts in each caisson, two for 
men and four for material. 
At the time of launching these caissons were built | 
about 33ft. high. The verticals reach to about 46ft. 





July 20th respectively, the work proceeding night and 
day. Herewith and on page 180 we are enabled to give a 
series of views illustrating the foregoing. 








THE INSTITUTION OF MECHANICAL ENGI- 
NEERS IN SWITZERLAND. 
NO. VIL* 5 
WE conclude in the following article our account of the 
various works and places of interest visited by the mem- | 


bers of the Institution during their visit to Switzerland 
dealing first with the works of Escher, Wyss and Co. 





| 
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THE WORKS OF ESCHER, WYSS AND CO., ZURICH. 


This firm is one of the best known engineering con- 
cerns of the world. It has done as much as, if not more 


gears, and soon afterwards water-wheels, steam and 
water heating apparatus, as well as corn and paper mill 
machinery. In due course further additions were made 
in the manufacture of steamships and marine engines, 
boilers and locomotives. 

After the death of Hans Kaspar Escher, which took 
place in 1859, the management of the firm—which mean- 
while had secured for itself an assured position—passed 
into the hands of his relations, who continued to enlarge 
the factories. In the early “nineties ” of last century 
it was found impossible to extend the works any further 
on the site then occupied, and it was therefore decided to 
erect a new and up-to-date factory outside the city 


| boundary. This was completed in 1895 and forms the 
| present works of the company. 


The new factory covers an area of 95,000 square metres 
(234 acres), and can still be extended. As a matter of 











VIEW OF PLANT AT NORTH MAIN PIER 

















above the wearing timber, and about fourteen courses than, any other manufacturing company in the design and | 
construction of water turbines, for which it has a special | 


of crib timbers were in place. The air, water, 
electric light, whistle pipes, as well as the entire 
electric lighting system in the working chamber, were 
also in place. After launching 10ft. more was added 
to the height before towing to the bridge site. The 
launchways consisted of three parallel rows of concrete 
pedestals upon which rested three sticks of 12in. by 12in. 
yellow pine timbers bolted together and to the pedestals. 
The weight of the caisson was distributed to oak “ butter 
boards” by means of blocking placed at frequent 
intervals. A mixture of tallow and graphite was used 
to reduce the friction. The caisson was built in a level 
position on timber foundations carried to rock, but | 
before launching the edge nearest the river was lowered | 
about 3ft. by means of four 250 ton hydraulic jacks. | 
The launchways had a gradient of 10.89 per cent. Three 





renown, though these by no means form the only item of 
its continually enlarging output. The founder of the | 
firm was Mr. Hans Kaspar Escher, who was born in 1775. 
He commenced life as a merchant, but very soon aban- 
doned this occupation to study architecture. Ata com- 
paratively early age, however, he turned his attention to 
mechanics, for which he had a special bent, and became 
connected—though exactly in what manner is not quite 
certain—with the cotton-weaving industry. Possibly it | 
was that he was called in to repair hand looms, for | 
Switzerland had even then quite a name for its fabrics. 
In any case, hearing reports that in England and France 
mechanical looms were being employed with considerable 
success, though in entire secrecy, he determined to visit 
these countries, and to satisfy himself as to the truth of 





THE CAISSONS IN COURSE OF CONSTRUCTION 


fact an extension was made in 1907-1908 in order to cope 
with the manufacture of water and steam turbines of the 
largest size. 

The joinery, the foundry, the smithy, Kc., are placed 
around the large erecting shop. This latter, which at 
first occupied an area of 11,500 square metres—almost 
3 acres—has since been increased to about 15,000 square 
metres—almost 3% acres. The building is fitted with 
large windows and sky-lights, whilst the heating arrange- 
ments are placed among the roof beams so as not to 
occupy any useful space. 

The greater part of the necessary power is obtained 
from the hydro-electric power plant at Bremgarten, which 
is situated at about 22 kiloms.—134 miles—from the 
works. Three-phase alternating current at 5000 volts 


| and 50 cycles is delivered to the transformer station of the 


Ziirich City Corporation Electricity Works, and is there 
reduced to 200 vélts before being supplied to the works. 
The remainder of the power is produced by steam dynamos. 

The works have already turned out 2582 tangential 


| wheel turbines representing 952,550 horse-power ; 2240 








LAUNCHING ARRANGEMENTS OF CAISSON No. 2 


250-ton jacks were used to ease the weight of the caisson 
off the launchways. At the rear a 70-ton jack was 


placed on each launchway in a horizontal position. | 


When everything was ready the blocks were knocked out 
and u pressure was given by the horizontal jacks. 
Almost immediately the caisson began to move, and in 
thirty seconds it was floating in deep water. These 
caissons had no false bottom, and when launched they 
struck the water at such an angle that most of the air 
escaped out of the working chamber. 
_ Caissons Nos. 2 and 3 drew 8ft. 6in. and 9ft. respectively 
just after launching, which during the course of the day 
Increased to 11ft. and 12ft. 6in. respectively, at which they 
remained. 

Caisson No. 2 is placed at the west end of the pier, and 
caisson No, 8 at the east end. The work of concretin 
caissons Nos. 2 and 8 was started on June 21st an 





| Francis turbines representing 1,022,050 horse-power ; 
| 170 steam turbines representing 344,500 horse-power ; 
| 2100 boilers with heating surfaces up to 470 square metres 
(5057 square feet) each; high and low-lift centrifugal 
pumps, 22,000 horse-power; 274 steam boats, 56,300 
horse-power ; 568 engines for steam boats, 141,000 horse- 
| power; 340 motor launches ; 550 ice machines for a total 
of 12,620,000 cal. hours ; 255 paper machines. 
The firm employs about 2100 workmen. It has 
| already achieved a considerable reputation in the manu- 
| facture of steam turbines, and as showing some of these 
| machines which it has supplied to various places we are 
| enabled to reproduce the series of engravings given on 
' page 176. These include one 1500 horse-power turbine 
| running at 3000 revolutions per minute at Dortmund; 
two 1500 horse-power turbines for the Diisseldorfer 
Réhren-Industrie, these having the same speed as the 
first-named ; a 2500 horse-power turbine—30U0 revolu- 
tions per minute—at Hagendingen ; two 4800 horse-power 
turbines—1500 revolutions per minute—at the City Elec- 
tricity Works of Aix; a 6000 horse-power turbine—1000 
revolutions per minute—at the City Electricity Works of 
Charlottenburg ; a 7500 horse-power turbine—1U00 revolu- 
tions per minute—at the Reisholz Electricity Works; 
| a 7300 horse-power turbine—1500 revolutions per minute 
—at the Electricity Works of the city of Brussels; and a 
| 7500 horse-power machine of the same speed for the 
Société Anonyme d’Electricité de l’Escaut. 





THE LUCERN-ENGELBERG POWER INSTALLATION, 


| the reports. This he accordingly did, and in some| The Lucern-Engelberg power station at Engelberg is 
| manner or other was enabled to inspect the new machines | supplied with water-power from the river Erlenbach. 
with such closeness that on return to his native country | The gross head available is 310m. (1017ft.) and the net 
| he was enabled to design and construct a mechanical | head 300 m. (984ft.). The flow varies from 220 to 550 
loom of his own. His original idea was simply to com- | gallons per second. The capacity of the storage reservoir 
mence a weaving industry of his own, and he accordingly | above the power station is 154 million gallons, and the 
erected a mill on the right bank of the river Limmat, | maximum depth of water is 11}ft. The water 1s carried 
just outside the city boundaries of Ziirich. Being obliged | through a tunnel-conduit from the intake to the storage 
to carry out all repairs and improvements of his looms | reservoir. The length of the conduit is 2560 im. (2790 
himself, he very soon added a separate workshop to the | yards) and its cross-section is 44.6 square feet. The 
mill, and before long this workshop produced weaving | head-race is intended to comprise four separate pipe lines, 
looms not only for his own mill but also for others— | twoof which are at present installed. The length of each 
as meantime, in the year 1805, the firm of Escher, Wyss | pipe line is 620m. (676 yards), the internal diameter of 
and Co. had been established. From the construction of | the upper portion being 1m. (8.28ft.) and that of the 


looms, the firm sdded the manufacture of transmission | lower. portion 0.9m. (8ft.). The tail-race conduit is 
270 m. (295 yards) long, and the tail-water is discharged 


|into the Aa. The turbines are Pelton Wheels on 
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J * No. VI. appeared August I1th. 
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STEAM TURBINES MADE BY ESCHER, WYSS AND CO., OF ZURICH 
Ben, +t 
| aS 
: : ki 
& ae: ei 
= 7 


1500 HORSE-POWER TURBINE AT 








2500 HORSE-POWER TURBINE 














el ig. ie Mem 
eS a, ee 


DORTMUND 





i oe 























AT HAGENDINGEN 




















“peloe ter 











6000 HORSE-POWER TURBINE 


AT CHARLOTTENBURG 


















7500 HORSE-POWER TURBINES AT REISHOLZ 


horizontal shafts, with automatic as well as with hand 
speed regulation. The turbine plant comprises :—(1) Four 
2000 horse-power units, running at 300 revolutions per 
minute, direct coupled to the generators; (2) two 


150 horse-power units, 300 revolutions per minute, direct 
coupled to the exciters; (3) one 600 horse-power unit, 
490 revolutions per minute, driving the generator which 
supplies the Stansstad-Engelberg electric railway with 
energy. 





The electric energy which is generated in the station is 
transmitted to—(1) Lucerne and its neighbourhood ; 
(2) Engelberg and some villages in Nidwalden; (3) the 


| Stansstad-Engelberg electric railway; and (4) the elec- 


tricity works at Kriens, in Oberwalden. The particulars 
of the generating plant are as follows :—(1) Three-phase 
generator, 1850 kilovolt-ampére, 6000 volts, 800 revolu- 
tions per minute, frequency 50, separate excitation at 
100 volis; (2) single-phase generator, 1380 kilovolt- 








7300 HORSE-POWER TURBINE AT BRUSSELS 


ampéres, 6000 volts, 800 revolutions per minute, 
frequency 50, excitation at 100 volts; (3) exciter, 100 
kilowatts, 100-150 volts, 700 revolutions per minute; 
(4) railway generator, three-phase current, 540 kilovolt- 
ampéres, 780 volts, 490 revolutions per minute, frequency 
324, excitation at 100 volts. An accumulator battery, 
serving as a stand-by, comprises 56 cells of 1000 ampére- 
hours capacity. The battery is charged by the exciters. 
There are ten single-phase transformers, oil-insulated and 
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water-cooled, of 700 kilovolt-ampéres each. The tension 
is transformed up from 6000 volts to 27,000 volts. Three 
units are used for single-phase work, two groups of three 
units in each are for three-phase work, and one unit is 
kept as a stand-by. : 

Three-phase current at 6000 volts is taken by cable to 
Engelberg, the remaining energy being transmitted at 
27,000 volts by overhead conductors to various places. The 
transmission lines consist of 8 x 8 wires of 8 mm. (0.8in.) 
diameter spaced 39.4in. apart. The longest transmission 
distance is 16.8 miles. There are transformer stations 
at Grafenort, Wolferischiessen, and Hergiswyl. Each of 
these has one 380 kilovolt-ampére three-phase, oil- 
insulated, air-cooled transformer, in which the pressure is 
reduced to 350 volts. In the Stansstad transformer 
station there are two 250 kilovolt-ampére three-phase 
transformers, which reduce the line pressure to 5000 
volts, and one 60 kilovolt-ampére transformer for lower- 
ing the 5000 volts to 850 volts. A transformer station at 
Stans receives 5000 volt current from Stansstad, and 
reduces it to 850 volts. A sub-station at Steghof is 
supplied by three feeders of three wires each, with 
current at a tension of 24,100 volts, while a fourth set of 
three wires also at 24,100 volts passes through it to 
Kriens. The transformer plant at Steghof comprises 
three 7000 kilovolt-ampére units for lighting, three 300 
kilovolt-ampére units for power, while one 300 kilovolt- 
ampere unit is kept as a standby. The tension is 
reduced to 2650 volts. The energy is partly transmitted 
to Lucerne, and is partly used in the station for driving 
two motor generators. These absorb 340 kilowatts at 
2650 volts and give out 3800 kilowatts direct current 
at 475 volts, which is supplied to tramways. The plant 
at Kriens consists of three 450 kilovolt-ampére trans- 
formers, in which the pressure is reduced from 24,000 
to 500 volts. 


THE AUGST-WYHLEN WATER-POWER STATION, NEAR 
BASLE. 

The water-power works now being built at Augst- 
Wyhlen are situated upon the Rhine about six miles 
above the town of Basle. It consists of a dam and of 
two power-houses, one on the left bank and the other on 
the right bank of the Rhine. The dam and its sluice- 
gates are placed at right angles to the flow of the river 
throughout its full width, and the water of the Rhine 
will be held up for a length of nearly four miles. There 
will be an available gross fall of 8.4m. (274ft.) at low 
water, 67 m. (22ft.) at mean water, and about 5 m. (16}ft.) 
at ordinary high water. The flow of the Rhine amounts 
to 825 m*. (71,500 gallons) per second at low water, and 
rises to about 2000 m* (440,000 gallons) at ordinary and to 
5400 m*. (14 million gallons) at maximum high water. 
Since the Rhine is the boundary between Switzerland 
and Germany—the Principality of Baden—half of the 
total available power of about 30,000 kilowatts will be taken 
into Switzerland and half to Baden. From each turbine- 
house a short tail-race canal will lead the discharge 
water into the Rhine again at about 500ft. below the dam. 
The latter has a total length of 212.8m. (700ft.), and 
contains 10 sluices, each of 17.5 m. (57ft.) clear width, 
which are separated by nine piers 4.2 m. (14ft.) wide and 
21 m. (69ft.) long. 

In the Augst power-house are installed 10 turbines, 
each of which at 107 revolutions per minute furnishes 
2800 horse-power at mean low water and 1300 horse- 
power at ordinary high water. Two smaller turbines each 
yield, at 200 revolutions per minute and mean fall, 400 
horse-power for the driving of the exciters. The turbines 
are Francis turbines with horizontal shafts and four-fold 
blade rings. They are placed outside the power-house in 
ws open ; that is, in concrete pits with wooden roofing 
only. 

The ten principal dynamos are direct coupled to the 
turbine shafts, and supply three-phase current of about 
7000 volts and of a periodicity 50 per second. Both the 
exciter-dynamos supply continuous current of 240 volts. 
The electrical energy is led without further transforma- 
tion by cables laid in the roadway to Basle; and is there 
delivered to the existing network of the Corporation 
electricity works. 

There will be installed in the Wyhlen power-house :— 
Ten turbo generators yielding a mean effective horse- 
power of 2200 each at 6m. (20ft.) fall and 107 revolutions 
per minute. These turbines can furnish from 1500 to 
3000 horse-power according to the level of the water. 
There are also two exciter-turbines, each of 400 to 500 
horse-power at 180 revolutions per minute. The turbines 
are of Francis design with horizontal shafts. Three- 
phase generators are direct-coupled to the turbine shafts. 
Their normal power is 1600 kilovolt-amperés at 6800 volts, 
running at 107 revolutions per minute, and with a 
periodicity 50 per second. For the excitation of the 
principal generators, two continuous - current shunt 
dynamos each develop normally 400 kilowatts at 180 
revolutions per minute and 225 volts. The current is 
partly transmitted direct at 6800 volis and partly at 
45,000 volts. The whole installation is designed for six 
outgoing air lines at 45,000 volts, and for four overhead 
lines and seventeen cables at 6800 volts. Ten closed 
transformer chambers, arranged along the outside of 
the switchboard house, are provided for. The trans- 
formers are cooled by water taken from above the dam 
and discharged into the tail-race. 

_ As reserve for the water-power central station there 
is in Wyhlen a steam-power station, containing two 
4000-5000 kilovolt-ampére Curtis steam turbines 
at 6800 volts and 1500 revolutions per minute with 
Tyrill governors. The surface condenser water for one 
of these is pumped electrically; that for the other by 
an accessory turbine pump. The steam is raised in 
seven Babcock- Wilcox water-tube boilers of marine type 
with chain grates. Each boiler has a heating surface of 
850 square metres (3767 square feet), and the steam 
pressure is 13} atmospheres. The current generated at 
6800 volts is partly transformed up to 25,000 volts in 





four transformers, each of ‘1000 [to 2500 kilovolt-ampére 
capacity, and is transmitted at this pressure over aerial 
lines. Part of it, however, is distributed direct. Both 
this station and that at Rheinfelden are worked in 
parallel both at 6800 and 25,000 volts. 





THE BERNESE WATER POWER COMPANY’S INSTALLA- 

TION AT SPIEZ. 

Part of the waters of the rivers Kander and Simme has 
been utilised for this plant. The effective head is 
67 metres, say 220ft. The power-house is situated on the 
Lake of Thun. The forebay consists of two reservoirs on 
the Spiezmoos having a useful capacity of 400,000 cubic 
metres—88 million gallons. One of these is supplied by 
the Simme and one by the Kander. The two reservoirs 
are connected. The Kander and Simme can both supply 
from 880 to 1320 gallons of water per second. The head 
race of the Kander reservoir consists of iron pipes, whereas 
the first part of the Simme head race is built in masonry. 
The horse-power from the combined rivers varies between 
7150 and 10,720. 

The power plant comprises ten turbo generators and 
four exciters. The turbines of the generators and those of 
two of the exciters are spiral Francis turbines with 
horizontal shafts. The other two exciters are driven by 
Pelton wheels. The servo-motors of eight of the main 
units are worked by water from the head race, whereas 
those of the other two are worked by oil. Five of the 
turbines develop 1200 horse-power each, the other five 
3200 horse-power each. Two of the exciter turbines are 
of 800 horse- power, the other two being 20 horse-power. 
All the turbines can be governed automatically as well as 
by hand. The generators are coupled directly to the 
turbines. Five of the generators yield 850 kilovolt- 
ampéres each at 300 revolutions per minute. The arma- 
tures of the exciters for these machines are fixed on the 
shafts of the generators, and their fields are excited by the 
two separate 20 horse-power exciters. The normal out- 
put of three of the other generators is 2450 kilovolt- 
ampeéres at 400 revolutions per minute. These machines 
are excited by the two separate 300 horse-power exciters 
which work at 150 volts. The armatures of these gene- 
rators are stationary and the field magnets revolve. They 
supply three-phase current at 4000 volts and 40 periods to 
the ordinary light and power circuits as well as to the 
Burgdorf-Thun Railway and the Spiez Street Railway. 
The remaining two generators give a normal output of 
2500 kilovolt-ampéres at from 16,000 to 17,600 volts and 
15 periods per second. These machines, which have their 
exciters on their shafts, supply the Létschberg Railway 
with single-phase current. The energy of the eight poly- 
phase generators at 4000 is transformed up tc 16,000 
volts and then transmitted to the distributing centres 
for light and power. The energy for the Bergdorf Thun 
Railway is delivered at 16,000 volts, that for the Spiez 
Street Railway at 4000 volts, and that for a power station 
at Hagnek at 45,000 volts. There are in the various 
transformer stations eight single-phase transformers of 
400 kilovolt-ampéres capacity, two polyphase transformers 
of 3500 and one of 2300 kilovolt-ampére capacity, all these 
raising the voltage from 4000 to 16,000, and two of 
2300 kilovolt-ampére capacity, which raise the pressure 
from 4000 to 45,000 volts. 





THE BERNESE POWER COMPANY’S INSTALLATION AT 
KANDERGRUND. 


The Bernese Power Company possesses the sole right 
to utilise the total natural power of the river Kander. In 
the case of the Spiez installation—already described—it is 
the lower part of the river which has been made use of. 
The company, however, has also taken advantage of the 
water power of the upper portion of the river between 
Kandersbeg (Biihlbad) and Kandergrund (Bunderbach). 
The head of this hydraulic installation is 300m. (984ft.). 
The total power developed by the turbine plant may be 
taken as 9000 to 12,000 horse-power. The natural energy 
is converted into single-phase electric energy in the power 
station at Kandergrund, and then utilised for traction 
work on the Bern Alpine Railway. The surplus electric 
energy is distributed in the company’s light and power net- 
work. 

The weir at the intake raises the water to a maximum 
level of 1166.85 m. (3827.27ft.). At the intake the water 
flows through three 4m. (18.1ft.) wide openings into 
a mud basin, whose surface is 650 square metres (6996 
square feet). As the basin is fairly long and the 
water flows through it at the slow speed of 0.15 m. 
(5.9in.) per second, sand and mud suspended in the 
water will have time to settle down before the water 
enters the tunnel conduit. On account of the slow speed 
the water in the basin would freeze in the winter. It has 
therefore been considered necessary to build a winter 
conduit through which the water, which is clear in the 
winter season, flows with a speed of 2 m. (6.6ft.) per 
second. From the mud basin or the winter conduit the 
water flows through a 4214 metre (13,826ft.) long tunnel 
conduit into the forebay, which is a tunnel, 170 m. 
(558ft.) long, with four lateral chambers. The total water 
surface of the forebay is 1700 square metres (18,299 square 
feet) and its capacity is 15,000 cubic metres (3,300,000 
gallons). The head race, which at present consists of one 
iron pipe conduit, 645 m. (2116ft.) long and 1 m. (8.28ft.) 
diameter, carries the water to the power-house at 
Kandergrund. 

The power-house at present contains two units, each 
consisting of a Pelton turbine with horizontal shaft and 
direct-coupled to a three-phase generator. The turbine is 
designed for a head of 800 m. (984ft.) and a flow of 
1.3 cubic metres (286 gallons) per second. Making 
3800 revolutions per minute the turbine develops 4000 horse- 
power, which the generator converts into three-phase 
current at 16,000-17,600 volts, and with a frequency of 40. 
The speed of the turbine is regulated by an oil-pressure 
servo-motor. To prevent shock from taking place in the 
head race conduit when the load is suddenly diminished, 
a speed-regulating device causes the water for a certain 





time to be partly or completely deviated from the turbine. 
The tail race consists of a conduit 150 m. (492ft.) long, 
which is partly open and partly covered. The tail water 
runs into the Kander. 





BERNE ALPINE RAILWAY ELECTRIFICATION, SPIEZ- 
BRIGUE. 

This railway is to connect Berne directly with the 
Simplon Tunnel. It begins at the Spiez Station of the 
Lake of Thun Railway and ends at the Brigue Station at 
the northern entrance to the Simplon Tunnel. The total 
length of the line is 78.796 kiloms. (45.75 miles), of which 
13 5 kiloms. (8.4 miles) between Spiez and Frutigen have 
been operated since 1901, while the remainder of the line 
will be finished in 1913. The railway, which is a single- 
track line, is intended for the international through traffic. 
Its highest point is 1240 m. (4067ft.) above sea level, the 
ruling gradient is 1 in 37 and the minimum radius of cur- 
vature is 800 m. (827 yards). The present section, Spiez- 
Frutigen, is worked by electric traction, which is to be 
extended to the whole line. 

Single-phase alternating current of 15 periods per 
second, and potential of 15,000 volts, is generated at the 
Spiez power-house of the Bernese Power Company, as 
already described, and then transmitted over a distance 
of 8 kiloms (8281 yards) to the railway. One conductor 
is connected to the contact line and the feeders, the other 
to the rails. 

The electric energy is distributed at Spiez to the 
contact line and the feeders. For the intersection of 
both, sub-stations are erected at Heustrich, Miilenen, 
Reichenbach, and Frutigen. The overhead copper con- 
ductor has a cross-sectional area of 100 square millimetres 
(0.156 square inch), and is divided into sections corre- 
sponding to the distances between the stations. The 
feeders have a cross section of 50 square millimetres 
(0.078 square inch). The contact wire is supported from 
a catenary steel cable. The vertical distance between 
the conductor and the rails is never less than 6.5 m. 
(21.3ft.), except in tunnels, where it is 4.8 m. (15.7ft.). 
The rails are electrically connected at the joints by 
copper bonds of 50 square millimetres (0.078 square inch) 
cross section. 

The motor carriages were built by the Swiss Wagon 
Company, of Schlieren, and Siemens-Schuckert Works, 
Berlin. The carriage is an eight-wheeled bogie car with 
two motors, sixty-four seats, lavatory, and a motor-man’s 
compartment at each end. The two axles of the motor 
bogie are driven by means of single gear reduction from 
motors developing 225 horse-power each at a train speed 
of 45 kiloms. (28 miles) per hour. Speed regulation is 
obtained by varying the motor voltage, using different 
taps on the secondary of the transformer. The maximum 
motor voltage is 235 volts. Hauling a train weighing 
about 130 tons on a gradient of 1:65 and at a speed of 
45 kiloms. (28 miles) an hour, the tractive eifort on the 
wheel circumference is 2800 kilos. (61701b.).. The trac- 
tive effort required for starting the train is 3700 kilos. 
(8154 ]b.). The total weight of the motor carriage is 
about 54 tons. The carriage is lighted by continuous 
current, generated-by a 1.2 kilowatt converter connected 
with a battery of 2 x 9 cells of 81 ampére-hours. The 
air compressor pump is worked by a 5 horse-power 
motor. The carriage is electrically heated. 

A locomotive was built by the Locomotive Works, 
Winterthur and the Oerlikon Works. It is a twelve- 
wheeled bogie engine; the six wheels of each bogie are 
coupled and driven by means of gear reduction 1:3.25 
by a motor which develops 1000 horse-power at 400 volts 
and with a speed of 42 kiloms. (26 miles) per hour. The 
total capacity of the locomotive thus amounis to 
2000 horse-power. The engine weighs about 90 tons. 
Hauling a 300-ton train on the ruling gradient and at a 
speed of 42 kiloms. (26 miles) per hour the draw-bar pull is 
10,000 kilos. (22,000 lb.). To start the same train on the 
same gradient the draw- bar pull is 13,000 kilos. (28,600 lb.). 
The speed of the series motors is regulated by altering 
the tension of the transformers. 

Another locomotive, No. 101, was built at the Krauss 
Locomotive Works at Munich and the A. E. G. at Berlin. 
It consists of two six-wheeled—coupled—halves with 
running gear of the Krauss-Helmholtz design. Four of 
the six wheels of each half are coupled and driven by 
means of coupling-rods and a countershaft by a motor 
developing 800 horse-power at a speed of 40 kiloms. 
(25 miles) per hour. The total weight of the engine is 
95 tons. The draw-bar pull is 8000 kilos. (17,600 lb.) 
when hauling a 250-ton train on the ruling gradient at a 
speed of 25 miles per hour. To start the same train 
requires a draw-bar pull of 22,000lb. The speed 
of the compensated repulsion motors is regulated by 
altering the tension of the two transformers. 





THE ALTDORF HYDRO-ELECTRIC POWER STATION, 

The electricity works of Altdorf have the sole right to 
utilise the waters of the three streams Leutschach, 
Intschialp, and Arni. The joint drainage area of the 
three rivers is estimated to be 16,355 square kiloms. 
(6313 square miles). On the plateau of Arniberg, about 
1370 m. (4494ft.) above sea-level, is a lake whose outlets 
towards south, east, and north are stopped by weirs so as 
to form a storage reservoir, the capacity of which is about 
220,000 cubic metres (48} million gallons). The latter 
may be increased to 340,000 cubic metres (75 million 
gallons) by making the weirs higher. Near the source of 
the Leutschach are two mountain lakes, one of which is 
well suited for storage purposes. It lies 2095 m. (6872ft.) 
above sea-level, and the annual quantity of water which 
might be stored here approaches 2,200,000 cubic metres 
(484 million gallons). For economical reasons, however, 
the quantity which it is intended to store is to be only 
785,000 cubic metres (178 million gallons). This would 
increase the amount of energy generated at the Arni 
Works by 1,250,000 kilowatt-hours. At present only the 
Leutschach stream has been tapped, but the utilisation of 
the Intschialp stream is now contemplated. 

The intake of the Leutschach conduit is about 1400 m, 
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(4592ft.) above sea-level. The first 140 m. (459ft.) of the 
conduit consists of cast iron pipes of 600 mm. (23}in.) 
diameter and carries the water to a collecting shaft, from 
which it is led through a cement pipe conduit 570m. 
(1870ft.) long and 800mm. (81l}in.) in diameter to the 
store reservoir. At the eastern dam of the latter isa 
forebay. The vertical height between the water surface 
of the reservoir and the turbine shaft is 851.2 m. (2791ft.). 
The head race conduit consists of wrought iron pipes 
carried on the steep slope of the Arni mountain down to 
Amsteg, where the power-house is situated. It covers an 
area of 1070 square yards. The length of the tail-race is 
295 m. (823 yards) with a declivity of 0.009. 

At present there are two jet turbines for a head of from 
2788ft. to 2854ft. developing 1300 and 3000 horse-power re- 
spectively. The turbines have horizontal shafts and auto- 
matically governed needle-nozzles as well as water-jet 
deflectors. The governing mechanism is worked by oil 
servo-motors. Each delivery-pipe can be closed by a 
piston-valve of 300 mm. (11.8in.) diameter. The electric 
generators are direct-coupled to their respective turbines. 
The object of the station is to assist the electricity works 
at Biirglen and at Rathausen, and it has therefore been 
necessary to install polyphase generators of 42 as well as 
of 48 periods. The 1300 horse-power turbine drives two 
polyphase generators, one from each end of the shaft. 
The particulars of these generators are respectively— 
1000 kilovolt-ampéres, 4150 volts, and 42 periods per 
second; and 500 kilovolt-ampéres, 4150 volts, and 48 
periods per second. A continuous-current machine, built 
on the shaft of the larger machine, serves as exciter for 
both generators. The 3000 horse-power turbine is direct- 
coupled to a generator giving polyphase current of 42 
= per second at 4150 volts with its exciter on its 
shaft. 

The electric energy is conducted to water-cooled oil 
transformers. The nominal output of the present turbines 
is 4300 horse-power. There is, however, room and water- 
power for two more units of 3000 horse-power. Hence 
when the station is completed its total capacity will be 
10,300 horse-power. The transformers may be divided 
into the following groups :—One polyphase transformer 
for the 3000 horse-power generator, primary and secondary 
circuits connected in star, 2700 kilovolt-ampéres, ratio 
4150 to 41,500 volts; three single-phase oil transformers 
for the 1000 kilovolt-ampére generator, primary and 
secondary circuits in star, ratio 4150 to 44,500 volts ; 
one polyphase. oil transformer for the 500 kilovolt- 
ampére generator, primary and secondary circuits in star, 
ratio 4150 to 15,000 volts; one 50 kilovolt-ampére poly- 
phase oil transformer, which supplies the station and 
the village of Amsteg with electric energy. 

The electric energy at 41,500 volts, as well as that at 
15,000 volts, is conducted through the various instru- 
ments, switches, and other apparatus on the switchboard 
to the top floor of the building, whence two high-tension 
lines carry the current to the distant centres. The 
Rathausen conductor consists of six copper wires of 7 mm. 
(0.28in.) diameter, and delivers 8000 horse-power at 
41,500 volts at Rathausen, where the electric energy is 
transformed down to energy at 11,000 volts. The line is 
60 kiloms. (37 miles) long The line Amsteg-Biirglen- 
Goldau transmits energy at 15,000 volts; the conductor 
consists of nine copper wires of 7 mm. (0.28in.) diameter. 





THE HYDRO-ELECTRIC POWER INSTALLATIONS AT 
BIASCHINA AND TICINETTO, NEAR GIORNICO. 


These two important water-power installations are 
owned by the “ Motor” Company, Limited, of Baden. 
The Ticinetto installation is the smaller of the two, and 
utilises the drainage waters of the Val Chironico. For 
the purpose of increasing the supply of water the small 
mountain lake, Laghetto di Chironico, 1767 m. (5796ft.) 
above sea-level, has been turned into a storage reservoir 
by building a weir across its natural outlet. The avail- 
able head of the fall is 173.3 m. (568ft.) 

The power consists of three 500 horse-power units and 
the usual switch and distribution apparatus. The tur- 
bines are Pelton wheels with horizontal shafts, 500 
revolutions per minute, and governed by oil servo-motors. 
The dynamos are direct-coupled to the turbines, each 
generating 420 kilovolt-ampéres three-phase current at 
8000 volts, 50 periods. From the distribution board the 
energy is transmitted through two lines, one to Lavorgo 
and the other to Bodio. The tail-water is discharged into 
the conduit of the Biaschina installation. 

The electrical energy generated at the Ticinetto station 
served at first mainly for the lighting and driving of the 
installations on the building ground of the Biaschina plant. 
Since then the energy of this branch plant has been, 
and also in future will be, distributed for lighting and 

wer purposes in the surrounding district, and serves 
further for the secondary working of the industrial works 
adjoining the Biaschina station. 

The Biaschina installation utilises the waters of the 
river Tessin. The maximum flow is 15 cubic metres 
(3300 gallons) per second, and the net head of the hydraulic 
installation is 255 m. to 260 m. (836ft. to 851ft.). As the 
flow is 15 cubic metres (3300 gallons) per second, the 
power given off by the turbines may be taken as:—At 
lowest water supply, 13,000 horse-power ; at normal water 
supply, 17,000 horse-power; at highest water supply, 38,000 
horse-power. The power-house is intended for four 10,000 
horse-power units, of which three are installed at present. 
The turbines are Pelton wheels with vertical shafts, 
making 300 revolutions per minute, and with automati- 
cally governed needle nozzles. The governing mechanism 
is worked by oil servo-motors. Each turbine is direct- 
coupled to an 8800 kilovolt-ampére three-phase generator 
of 50 periods and 8000 volts. The exciter is built on the 
generator shaft and has an output of 80 kilowatts at 200 
volts. There is also an oil pump plant comprising two 
groups of three-cylinder oil pumps driven by a turbine. 
The generators work in parallel, and the generated energy 
is conducted from the station by four feeders, one of which 


works. 
with the St. Gotthard Railway at Bodio Station. 





THE BELLINZONA-MESOCCO ELECTRIC RAILWAY. 
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revolutions per minute. The turbines are governed by an 
oil-pressure servo-motor. 
at one end toa 600 horse-power three-phase generator, 
and at the other end of the shaft to a 400 horse-power 
continuous-current generator with exciter. The con- 
tinuous-current machines supply the energy to the rail- 
way at Mesocco through a feeder 1500 m. (1641 yards) 
long, the current returning through the rails. The 
particulars of each generator are as follows :—272 kilo- 
watts, 1650 volts at full load, 500 revolutions per minute, 
compound winding. The pressure on the railway line is 
1500 volts. Each continuous generator has four revers- 
ing poles, which enable it to work from no load up to 
50 per cent. overload with brushes in the same position. 
The exciter generates 185 ampéres at 70 volts. 

The following are the particulars of the three-phase 
generator :—500 kilovolt-ampéres, 10,500-11,000 volts, 
frequency 50, 500 revolutions per minute, excitation at 
70 volts. The three-phase energy is delivered to the 
sub-station at Roveredo through an aerial conductor 
22.2 kiloms. (13.8 miles) long. The alternating current 
is there converted into continuous current by motor gene- 
rators, and as such is delivered to the railway. Under 
normal conditions the maximum current required by the 
railway is 252 ampéres, of which 50 ampéres are delivered 
by the power station Cebbia, and 202 ampéres are 
supplied by the sub-station. The latter supply requires 
the three-phase motors to develop 440 horse-power each. 
The plant comprises two motor generator units of 400 
horse-power each. The continuous generators in the sub- 
station are of the same size and design as those at Cebbia. 
The three-phase asynchronous motors are designed for 
9000 volts and 50 periods. 

The tractive stock comprises five motor carriages and 
one goods motor. Each car is worked by four motors 
fixed on the two four-wheeled bogie trucks. Each motor 
car is capable of hauling a 50-ton train up the ruling 
gradient, 1 in 16}, at a speed of 19.8 kiloms. (12.3 miles) 
per hour. This requires an expenditure of 250 horse- 
power, or 62.5 horse-power per motor. The current is 
— from the overhead conductor by two collector- 
WS. 


THE LOCARNO-PONTE-BROLLA-BIGNASCO RAILWAY, 


This railway, also called the Val Maggia Railway, 
connects the numerous villages of the Val Maggia, the 
Malezzo, and the Val Onsernone with the town of 
Locarno. It has been in operation since the autumn of 
1907, and was the first single-phase railway constructed 
in Switzerland. The total length of the line is 27.2 kiloms. 
(16.9 miles), of which 30 per cent. is level and 35 per 
cent. are curves; the ruling gradient is 0.033. There are 
four tunnels of a total length of 292m. (318 yards) and 
twenty-six bridges. The trolley pressure is 5000 volts, 
except in the town, where it is only 800 volts. The 
single-phase current, frequency 20, is generated in the 
power-house at Ponte-Brolla. The height of the trolley 
line above the crest of the rail varies, according to circum- 
stances, between 4.1 m. (13}ft.) and 5.3m. (17}ft.). The 
area of the cross section of the conductor is 50 square 
millimetres (0.078 sq. in.). The trolley line is divided into 
seven portions, the consecutive portions being connected 
by automatic switches. The line is fed by two feeders 
from the power-house. One feeder is connected to the 
Ponte-Brolla-Locarno line, and the other feeds the 
Ponte-Brolla-Bignasco portion. The current returns 
through the rails. 

The tractive stock consists of three motor carriages, 
each of which is worked by four 60 horse-power motors, 
two motors being placed on each bogie truck. The power 
developed by the motors is transmitted to the axles by 
tooth gearing. The motors are of the Oerlikon single- 
phase type with commutator. Besides the field winding 
the stator is provided with compensating coils and 
reversing poles. A transformer in oil, placed in the middle 
of the car, reduces the trolley pressure of 5000 volts to 
that of the motors. The secondary winding of the trans- 
former is divided into eight sections whereby the tension 
can be regulated from 400 to 200 volts, there thus being 
about 28 volts per section. As the trolley pressure in the 
town is only 800 volts, the latter pressure is applied direct 
to the secondary winding, whereby the transformer be- 
comes an auto-transformer. 

The high-tension current is collected from the overhead 
conductor by two trolleys of the Oerlikon type. The low- 
tension current in the town is cullected by an ordinary 
bow-shaped trolley. The controller has eight speed 
contacts corresponding to the eight sections of the trans- 
formers. The motor cars are capable of hauling a train 
weighing 55 tons at a speed of 30 kiloms. (18.6 miles) per 
hour on the level, and at a speed of 18 kiloms. (11.2 miles) 








joins the feeder from the Ticinetto power station, which is 





per hour on the ruling gradient. 


5 kiloms. (8 miles) distant. The electric energy generated 
at the Biaschina station is supplied to several chemical 
An electric railway connects the industrial area 


This railway was opened for traffic in 1907. It isa 
the two towns of 
Bellinzona, level 
280 m. (753ft.). The ruling gradientis lin 164, and the total 
The trains 
are worked by electricity generated at the power-house at 
Cebbia, where the natural water power of the river 
Moésa, between San Giacomo and Cebbia, is utilised to 
The net head of the water-power 
installation is about 300 m. (984ft.), with a flow of 0.56 
cubic metres (123 gallons) per second. Hence the 
turbines may be taken to develop at least 1680 horse- 


The power-house plant at Cebbia comprises two units 
The turbines are Pelton wheels 
designed for an effective head of 300m. (981ft.), and a 
flow of 0.83 cubic metres (72.6 gallons) per second, and 
are capable of developing up to 1100 horse-power at 500 


Each turbine is direct coupled 


The hydro-electric power station at Ponte-Brolla, which 
belongs to the Locarno Electricity Company, utilises the 
natural water power of the Maggia with a net head of 
84.8 m. to 37.3 m. (114ft. to 122ft.) and a flow of 7 cubic 
metres (1540 gallons) per second. 

The turbines are simple spiral turbines of 800 mm. 
(81}in.) diameter and sicltina 500 revolutions per minute, 
The guide wheels have movable blades, and | the auto. 
matic speed regulation is done by oil-pressure governors, 
The plant comprises six turbine units of 600 horse-power 
direct-coupled to the generators, namely :—(1) Three units 
each driving a three-phase alternator generating 420 kilo. 
volt-ampéres at 6000 volts for power and light; (2) two 
units each driving a single-phase 350 kilovolt-ampére 
alternator, with exciter on the shaft, generating energy at 
5000 volts for the railway; (8) one unit coupled to a 
continuous-current exciter with two commutators. The 
feeders from the power-house are aerial lines. 





THE ALBULA HYDRO-ELECTRIC POWER STATION 
NEAR THUSIS. 


This undertaking, which belongs to the municipality 
of Ziirich, utilises the natural water power of the river 
Albula between Alvaschein and Sils. As we hope to be 
able to describe this station at some length in a future 
issue, we shall do no more that mention it at the present 
moment. 





THE BRUSIO POWER COMPANY’S HYDRO-ELECTRIC 
POWER STATIONS OF CAMPO-COLOGNO AND ROBBIA, 
SWITZERLAND. 


The Brusio Power Company has built several power 
stations in which electric current is generated by utilising 
the natural energy of the waters of Poschiavino, between 
the Lake of Poschiavo and Campo Cologno, and those of 
the streams of Val di Pila and Cavagliasco, which descend 
from the celebrated glaciers of Bernina. The Campo 
Cologno Works of 40,000 horse power have been working 
since 1906, and the Robbia Works, which are almost 
finished, since November, 1910. Besides these the com- 
pany possesses a smaller station at Sajento of 600 horse- 
power, which was built at the same time as that of Campo 
Cologno. The last-named power station is situated at an 
altitude of 1600ft. above sea-level, and close to the Italian 
frontier. The water-power is supplied from the Lake of 
Poschiavo, which forms a natural reservoir of a capacity of 
12 million cubic metres (2640 million gallons) at an alti- 
tude of 2900ft. The water is taken from the lake by 
means of a siphon, then carried to the forebay through a 
tunnel-conduit 5.5 kiloms. (34 miles) long and cut through 
the rock. From the forebay the water is led through five 
different steel pipe conduits, descending the mountain in 
straight lines and carrying the water to the turbines. 
The length of each head-race is about 1 kilom. (0.6 mile) 
long with a mean diameter of 0.8 m. (2}ft.). The gross 
head of water is 1300ft. 

The engine-room contains twelve units of 3200 horse- 
power, each unit consisting of a high-pressure Pelton 
turbine direct coupled to a three-phase alternator of 50 
periods and generating electric energy at 7000 volts, and 
four exciter units of 250 horse-power, each generating a 
continuous current. 

The Robbia Power Station takes the water in at 
Cavaglia at an altitude of 5100ft. The total head of water 
is 1800ft. The power-house comprises at present two 
units of 3000 horse-power, and two exciter units of 150 
horse-power. A third unit of 3000 horse-power is to be 
installed during 1911. As at Campo Cologno, three-phase 
electric energy is generated at 7000 volts. 

The electric energy generated at the power stations of 
the Brusio Power Company is distributed over a large 
area of Italy by the Lombardo Electric Company of Milan. 
In Switzerland the electric energy is utilised for tractive 
work on the Bernina Railway and at various power and 
light installations. It will also soon be employed for trac- 
tion on the Engadine lines of the Rhétique Railway. The 
current supplied to the Bernina Railway is delivered at 
28,000 volts, and the energy destined for Italy is trans- 
mitted at 50,000 volts. The two power stations are con- 
nected by a high-tension line, 15 kiloms. (9} miles) Jong, 
at 50,000 volts. Ata distance of 1 kilom. (0.6 mile) from 
Campo Cologno, on the Italian territory, is a large 
transformer station at Piattamala, belonging to the 
Lombardo Electric Distribution Company of Milan, 
which is connected with Campo Cologno by two high- 
tension lines, one of which is an underground line, ten- 
sion 7000 volts, the other is an aerial line, tension 
50,000 volts. From Piattamala the current is carried 
into Lombardy by two transmission lines each 180 kiloms. 
(112 miles) long. 

For the purpose of increasing the capacities of the 
stations at Campo Cologno and Robbia the Brusio Power 
Company will finish, during 1911, the building of two 
weirs, which was commenced two years ago. This 
undertaking will enable the company to utilise the 
greater part of the annual water accumulation of the 
lakes of Bernina, situated at an altitude of 6900ft. The 
two weirs will increase the capacity of the lakes of 
Bernina by storing all the summer water, which will 
afterwards be supplied to the turbines at Campo Cologno 
and Robbia during the dry winter season. This storage 
will amount to 10 million cubic metres (2200 million 
gallons) and will be added to the present capacity of 
12 million cubic metres (2640 million gallons) of the 
Lake of Poschiavo. 








THE InsTITUTION oF CiviL ENGINEERS.—The Council of the 
Institution of Civil Engineers have made the a awards in 
respect of students’ papers read during the session 1910-1911 :— 
The ‘‘ James Forrest” medal and a Miller prize to Mr. D. Hay, 
B.Sc. (Birmingham), and Miller prizes to Messrs. D. A. Howell 
(Bristol), R. Bonner (Bristol), G. F. Walton (London), R. G. Parrott 
(Manchester), E. E. Farrant (London), A. C. Dean, B.Sc. (Man- 
chester), H. W. Coales (Birmingham), A. H. Meade (London), 





A. C. Swales (Leeds), and H.J. F. Gourley, B. Eng. (Manchester). 
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RAILWAY MATTERS. 


AccorpinG to the Belgian Consul at Almeria, the 
hern Railways Company of Spain has lately erected near the 
e of Santa Fé, on the left bank of the Andarax River, a 
central power station for the purpose of introducing electric traction 
on a section of line 23 kiloms. long between the stations of Gergal 
and Santa Fé, The installation is said to be the first of its kind in 
and it is hoped that the works will be completed at an early 
The necessary plant has been purchased in France. 


Sout 
villag’ 


Spain, 
date. 


Av the general meeting of the Central London Rail- | 


Mr. H. F. Parshall, chairman, said that considerable pro- 
gress had been made with the new system of ventilation by 
ogonised air, The plant was already in operation at the Ban 
station, and it was hoped that the equipment of all the other stations 
would be completed by September. FE 


way, 


Eventually four hundred 
thousand cubic feet of air per hour would be pumped in at each 
station, containing ozone in the proportion of one part in 
10,000,000. 

A rEcENT Board of Trade Blue-book records the fact 
that at the end of 1910 there were 229} miles of railway worked 
partly by electricity, and 205 miles worked solely by elect icity, 
the figures being similar to those of the preceding year. During 
19.0 the energy used actually for train working amounted to 
236 million units, an increase of about 16 million units on the 
yrevious year. In that year the tube railways of London carried 
173 million passengers, and during 1909 the total railway passengers 
amounted to 1,204,870,000, as compared with 2 743,189,000 tram- 
way passengers. The corresponding 1910 results are not given. 


Ir is stated in the columns of our contemporary, the 


Kletrical Review, that the Warsaw-Vienna Railway Company owns | 


a concession for the construction of an elevated electric railway 
between Warsaw and Grodzisk, which would be carried over the 
track of the railway. It is not definitely known when the directors 





NOTES AND MEMORANDA. 


ConpEnsaTIon trouble is only serious where runs of 
electric — conduit are subject to different temperatures, as in 
passing from living rooms to cellars and outdoor positions, and can, 
to a great extent, be prevented by providing drain-holes at lowest 
points and by the use of inspection boxes well filled with slag wool 
or similar non-conducting substances at points between which con- 
siderable temperature difference may exist. 





Raits treated with titanium and laid in places on rail- 
ways where the wear was especially hard are said to have shown 
much less wear than untreated rails. (ray cast iron also is said 
to show beneficial effects from such treatment. Cupro-titanium is 
also manufactured for use in bronze and other castings containing 
copper. The titanium acts as a deoxidiser, much like phosphor- 
tin, and makes very tough castings. Another use of titanium 
which promises to assume considerable proportions is the manufac- 
ture of electrodes for arc lights. 


MILLING cutter speeds vary greatly according to the 
work required of them. Sixty-six feet per minute is probably a 
good average speed, having regard to the durability of the cutter. 
The feeds may vary from }in. to 30in. per minute in extreme cases. 
Tests show that in some cases 33 per cent. of the power supplied to 
the machine is absorbed in driving the feed gear when carrying 
a cuts _It is evident from this that milling machine spindles 
should be rigidly supported and should be as stiff as possible if 
heavy duty is expected from them. The power required to remove 
1 Ib. of steel is from 4 to 10 horse-power minutes, Cast iron can 
be removed at about twice this rate. 


Wuere the system of wiring makes it impossible to 
render all metal-work of motors, lamps, and other apparatus 


| metallically continuous, it is advisable to run throughout the 


| installation a substantial and visible earthing wire or tape, to 


will make use of the concession, although it is believed that the | 


matter will be settled in October, by which time they hope that 
the Russian Government will give a binding declaration in regard 
to the continuance of the railway as a private undertaking. Should 
the latter question be settled in the desired way, the company 
will make use of the electric railway concession by granting a sub- 
concession to an American firm. 


Tar Metropolitan Railway Company has commenced 
building its new station at Baker-street. It will have a frontage 
of 200ft. to the Marylebone-road, and will have an approach from 
Baker-street. In the first instance, the station will only be carried 
up one storey above the road level, but provision is being made to 
extend it vertically. It is contemplated to erect a large hotel on 
the site. The Seeking hall and other offices will be just below the 
level of the approach road. The station building will contain a 
large concourse 80ft. by 50ft., from which wide staircases will lead 
down to the platforms for the Extension line and the Circle line. 
The platform accommodation will be greatly extended, and traffic 
to and from the City accelerated by means of a double line of rails 
through the East Station, in place of the present single line. 


Accorp1nG to the Railway Gazette, the Electrification 


Commission of the Chicago Association of Commerce recently con- 
sidered the advisability of sending a number of representatives of 


Chicago firemen’s ‘‘ brotherboods ’—trade unions—to London to | }§ 2 ; 
| tin would have to be added to the molten metal in quantities 


study English methods of locomotive firing, which, according to 
President S. M. Felton, of the Chicago Great Western, who 
returned a short time ago from a visit to London, are far superior 
to the methods of American firemen. Mr. Felton tells his neigh- 





which all apparatus can be connected, and to connect it to earth at 
one point. This connection can be tested at intervals from different 
points of the installation by taking an ammeter reading between it 
and the live poles of the wiring through a small known resistance. 
The readings will show up any change in the state of the earth 
connection, and prove its energy-discharging capacity in a way 
which tests with a bell or lamp do not do, 


ALumInium driving pulleys have been adopted in a 
tool works at Cincinnati, Ohio, for use on heavy pattern planers. 
While this isa somewhat new departure in planer construction, 
pulleys of this metal have been applied to a number of machines 
in these works to overcome certain conditions existing there. It 
was not the intention at first to make these pulleys part of the 
standard equipment, but the results obtained were so satisfactory 
and so much better than were expected that it was decided to use 
them on the large planers instead of the regular cast-iron pulley. 
Some of the advantages derived from the use of this metal are 
light weight, longer life of the belts, and the introduction of less 
momentum, 


PEWTER is ordinarily composed of variable proportions 


| of tin and lead, the average composition being about four parts of 


lead to one part of tin. Soft solders are also alloys of tin and lead, 


| the proportions being varied to suit the work for which the solder 


bours in Chicago that the smoke nuisance could be practically | 
eliminated if the best methods of firing were employed, and it is | 


thought that English ideas would be taken up by American fire- 
men more readily if they learned of them through members of their 
own ‘‘ brotherhoods ” than through higher officersof the railways, 


Ir is reported that the Commission which has been 
investigating the electrification of the Swiss Federal Railways is 
about to report in favour of the adoption of the single-phase over- 
head system. The report will recommend the adoption of the 
single-phase alternating-current system with a pressure of 15,000 
volts, mainly because there is no very dense suburban traffic, and 
the lines to be converted are eomparatively lengthy. For such 
lines the first cost of alternating current will, it is hoped, be rather 
less than with direct current, and although the current consump- 
tion may be higher, this is of less importance where it is generated 
by water-power. The Commission estimates that the cost of 
converting all the Federal Railways to electric traction on the 
overhead system will amount to 42,700,000, whilst it is expected 
that the running cost will show a reduction of 10 per cent. 
compared with the existing expenditure with steam traction, The 
Federa) Budget for 1911 made certain grants for the acquisition of 
water-power for the generation of electric energy, as well as 
making an appropriation towards the expense of carrying out 
further calculations and estimates. The first work to be taken in 
hand will be the electrification of the St. Gothard Railway. 


Some new arc headlights developed by an American 
firm of electrical engineers for electric cars embody a magnetite 
arc. The brilliant light given from these lamps fa operated 
normally ensures units of high efficiency, while the low luminosity 
resulting from reversed polarity affords a most convenient means 
for dimming the glare of the lights. All the lamps are adjusted 
to operate in series on a 550-volt direct-current circuit, the voltage 
across the are being 80 volts and the current 4 amperes, The 
headlights for cars operating on suburban tracks with many curves 
and intersecting roadways are equipped with parabolic reflectors 
of highly polished metal. They furnish a broad fan beam which 
illuminates the track directly from the head of the car and 60ft. 
on each side, and to a distance of 1200ft or 1500ft. On cars which 
operate only between towns the headlight illuminates the track to 
a distance of 2000ft., the beam being practically the width of the 
track. In these lamps the electrodes automatically maintain the 
are at the focus of the reflector, thus eliminating from the duties of 
the motorman the trouble of frequent adjustment. The positive 
electrode consists of a stationary copper forging sheathed in suit- 
able metal to prevent it from oxidising. It has a hfe of about 
2000 to 3000 hours. The negative electrode, which has a life of 
from 60 to 80 hours, is a steel tube containing a mixture of iron 
oxide and other substances. 


In a paper on the Edison-Beach storage battery car, 
which was recently presented at the annual meeting of the Street 
Railway Association of New York, the author states that in 
designing these cars great efforts have been made to reduce the 
dead weight and to eliminate, as far as possible, friction losses. 
The average Pullman car weighs 3000lb. per seated passenger. 
The ordinary wooden day coach used by steam railways weighsabout 
1500 lb. per seated passenger. A steel suburban coach weighs 
11001b, per seated passenger. An ordinary single-truck trolley 
car welghe about 800]b. per seated passenger, and an ordinary 
double-truck car about 1000 1b. per seated passenger. The average 
current consumption of a trolley car is approximately 125 watt- 
hours per ton-mile, The Edison-Beach double-truck storage 
battery car weighs only 6001b. per seated passenger, while the 
small single-truck car weighs 380]b. per passenger. The latest 
type of long wheel base single-truck car weighs 3601b. per seated 
passenger, The weight of the battery required on each of these 
cars is about 601b. per seat. This reduction in weight has been 
accomplished by making a number of departures from the usual 
practice in body and truck construction. All of the joints in the 
truck frame are welded instead of being riveted or bolted. No 
difficulty has been experienced from broken welds. In longitudinal 
seat cars an electrically welded latticed steel girder forms a rest 
for the seat, and extends the length of the car body. 


is required. If, then, old pewter is to be utilised for making solder, 


sufficient to alter the proportions. Coarse, or plumbers’, solder is 
composed of two parts lead and one part tin ; common solder, one 
= tin and one part lead; ordinary tinmen’s solder, one and a 

alf parts tin and one part lead ; very fine or blowpipe solder, two 
parts tin and one part lead. After the proper quantity of tin has 
been added powdered sal-ammoniac should be added to the molten 
metal, and the alloy well stirred. It is then ready for pouring 


| into the moulds or stick slabs, 





THE following method of protecting the lines from 
lightning is being used on the transmission system of the Jhelum 
River Power Company, India :—Two earth wires are strung above 
the top cross-arm, each pole stracture being a double form of pole, 
the conductors being in the centre, and the ground wires on the 
outside and above the poles. A few years ago it was thought that 
this method of protection might be better than the use of a single 
centrally situated ground wire, and with this in view it was finally 
decided upon. : The line structure throughout is of the two-pole 
form, and extends for the most part over a very wild and 
mountainous country at an average altitude of 6000ft., situated 
at the foot of the Himalaya mountains. At every alternate pole 
the earth wire is earthed, say, on the right to a 12in. by 12in. 
galvanised iron plate, and on the left one-pole structure in a 
similar manner. 


TuE following remarks concerning transmission lines 
were recently made by Mr William T. Taylor in a paper read 
before the Institution of Electrical Engineers. Transmission lines 
may be patrolled once every day or one to three times a week, 
depending on their importance, situation, condition, and length. 
In order to keep the men in shape, some line superintendents nde 
out to some point of the line and create a false alarm, taking note 
of the time it takes the linesmen to get to the place where the 
alarm was made. When an alarm of this kind is reported, the 
supposed bad line is cut out between the two nearest sectionalising 
and cross-over switches, after which the men at both ends mount 
their horses and make for the point of trouble. This methcd of 
creating a false alarm has a tendency, if practised too frequently, 
to keep the men in doubt, although it gives them a better training 
thould anything actually happen. 


CommunicaTion No. 122 from the physical laboratory 
of the University of Leyden contains a paper by Professor Kamer- 
lingh Onnes on the disappearance of the electrical resistance of 
mercury at the very low temperatures obtained when liquid helium 
boils under reduced pressure. The resistance of the mercury fila- 
ment in the liquid state at 0 deg. Cent. was 173 uhms. In the 
solid state at the same temperature it would, if its temperature 
coefficient of resist, I ined constant, have a resistance of 
40 ohms. At3 deg. absolute its resistance had sunk below3 x 10-6 
ohms, that is to say, one ten-millionth of its resistance at 0 deg. 
Cent. The resistance of constantin (eureka) remained nearly 
constant over the same range of temperature. Ina second paper 
Professor Onnes and Mr. A. Perrier show that paramagnetic and 
diamagnetic substances, the magnetic susceptibilities of which at 
ordinary temperatures vary inversely as the absolute temperature 
at these very low temperatures, deviate considerably from Curie’s 
law. 


In a paper read before the American Illuminating 
Engineering Society, tests are described of the lighting of a typical 
small room, 12ft. long, 16ft. 6in. broad, and 8ft. 6in. high. Seven 
distinct systems of illumination, including bare tungsten lamp, 
lamp with — reflector, lamp in opal globe, and various 
inverted and semi-inverted arrangements were tried. The same 
lamp was used throughout, and the horizontal illumination in a 
plane 3ft. 6in. from the floor studied in each case. Curves are 
presented showing the distribution of illumination, and the amount 
of shadow in the different cases is commented upon. The measured 
efficiency of a direct system with translucent reflectors is to that of 
an indirect system in the ratio of 5 to 3, but in practice there may 
be other special reasons why one or other system should be pre- 
ferred. The shadows with indirect systems are less marked, yet 
such methods are far from shadowless. - In the discussion it was 
agreed that extreme uniformity is not desired in private house 
lighting. The author remarked that the bare lamp actually gave 
ad least diversity factor, but was objectionable on {account of the 
glare. 





MISCELLANEA. 


Ir appears, from a note in the columns of the Jron- 
monger, that M. Chaumet, the French Postmaster-General, has 
decided to offer a prize for the best pneumatic-tube system. The 
‘* petitbleu,” or threepenny pneumatic post, which is often as 
y ces Ae a telegram, and enables a long communication to be 
cheaply sent, has become so popular in Paris that the service has 
recently been extended to all the nearer suburbs. A further 
extension is provided for in the 1911 Budget, and M. Chaumet is 
anxious to find out if some improvement cannot be secured by 
changing the existing plant. Three prizes are offered, the first 
cnalieg £60, the second £40, and the third £32. 


Foon deposits in river-control reservoirs on the Vienna 
River, in Vienna, Austria, are utilised so that their removal does 
not represent complete loss. The controlling works are in the 
form of a series of reservoirs, embracing seven chambers, divided 
by low dams, arranged so that the velocity of the water is reduced 
and matter in suspension is dropped. The reduction of velocity 
tends to assort the material as to size, from coarse gravel at the 
upper end to fine silt below. Sand and gravel are reclaimed from 
the chamber floors for use in building construction, and silt is used 
for spreading on agricultural land, which is stated to have proved 
a valuable practice. Wood, collected from the basins, is used for 
fuel. 


THE new automatic water supply to the works of the 
Columbia Phonograph Company, Limited, Bendon Valley, Wands- 
worth, from the river Wandle, was put into operation at the end of 
June and has proved entirely satisfactory under the particularly 
trying atmospheric conditions which have since existed. The 
water after filtration runs by gravitation toa well in the works and 





| is then lifted by a direct-acting pump, circulated round the casings 


of a large number of hot presses and delivered into a cooling tank, 
from whence it is returned to the river without loss. The supply 
is automatically controlled by the requirements. The new plant 
has, we are informed, effected an immediate economy in the work- 
ing expenses equivalent to a saving of from £400 to £500 a year. 


THE annual report of the Conservator of the River 
Mersey shows that since the commencement of the dredging and 
deepening of the bar at the mouth of the river upwards of 161 
million tons of sand have been removed, the quantity for last year 
being 184 million tons. The minimum depth of water maintained 
in the centre of the dredged channel is 30ft. 3in. Dredgers are 
now being employed in d ing the 1 off the Askew Spit, 
the revetment on the south side of Taylor’s Bank having been com- 
pleted in November last. The report also states that during 1910 
nearly two million tons of silt were dredged from the channel of 
the Manchester Ship Canal, the whole of which would have found 
its way into the estuary of the Mersey had not the canal works 
interposed. 

Tue construction of the new waterworks for the Stock- 
port Corporation in the Kinder Valley is nearing completion, after 
four years’ gar The reservoir is 50 acres in area, and 
nearly a mile long, with a holding capacity of 500 miilion gallons. 
It will be capable of supplying five million gallons of water daily 
to Stockport, twelve miles away. The water is being impounded 
by means of an earthen dam, at one point 120ft. high, across the 
valley. It is constructed on a curve. The length of the dam is 
1200ft., the greatest width at the base 600ft., and at the top 14ft. 
The top water level of the reservoir is 916ft. above Ordnance 
Datum. The water is decanted at four levels connected with the 
valve tower, and after this it will flow to Stockport in a 24in. 
service main. 


Sampues of selected Papuan woods were sent some 
months ago to be tested at the Melbourne University Engineering 
School. A report of the tests has just been issued, in which it is 
stated that the Uloba is found to be a strong and durable wood, 
capable of resisting the termite—the white ant—but not the teredo 
navalis—the well-known sea worm. In this respect it differs from 
some of the Australian éucalypts, which can resist the teredo but 
not the white ant, though it resembles other eucalypts which can 
resist the white ant but not the teredo. The ewcalyptus marginata 
—Jarrah - of Western Australia, however, in certain conditions, 
can resist both. Uloba is said to have excellent bending strength, 
and will therefore be specially useful for building purposes. The 





| Kokoilo, which is a light and cedar-like wood, is not durable in 


damp positions, but may be useful for panels, as a substitute for 
cedar. Its bending strength is also good. 


THE more familiar we become by laboratory investiga- 
tion and by industrial experience with the magnetic properties of 
iron the more wonderful and salient the latter become. We are 
still in ignorance whether the magnetism of iron is a subatomic or 
a molecular property. That is, we are not yet certain whether a 
single atom of iron is a magnet in and of itself, or whether it takes 
a certain grouping or assemblage of a plurality of iron atoms to 
develop magnetic properties. Whatever may be the fact in this 
ultramicroscopic field of matter, it seems clear that in iron there is 
a certain magnetomotive force per molecule which is always 
capable of being evoked and oriented by the action of a superposed 
aligning magnetic field. When the magnetic field is absent the 
total magnetomotive force in the mass may fall to zero; but ina 
powerful field the structural magnetomotive force in the iron 
reaches a certain saturation limit and each individual molecule 


| develops, pro rata, a certain fraction of an ampére-turn. 


THE world is mainly indebted to England, France, and 
Germany for the modern motor car. It owes little or nothing to 
America as yet, though, none the less, the greatest innovation in 
motor car practice in recent years, the slide-valve engine, comes 
from the other side of the Atlantic. Ten years hence this may be 





regarded as merely another way of doing what the poppet valve 
does, or, as is more probable, it will be recognised as the pioneer 
which was the direct cause of a valve system superior to either 
poppet or sleeve. In a way the motor world’s debt to England 
is greater than the mere totai of its pioneer inventions would make 
it appear, remarks the Avwtocar, as there is no doubt that the 
essentially characteristic demand of its people for efficiency and 
durability has had more to do with the use of high-class material 
and refined design and workmanship than any other factor. The 
quiet running of modern cars is also undoubtedly due to the British 
demand that cars should possess the quality of silence. The wealth 
and stability of its purchasing classes have made it not only 
possible, but desirable, for the motor car manufacturer who wished 
to do business in the British market to devote his efforts tu high 
quality rather than mere low first cost. 


In his paper entitled “Some Notes on the Speed and 
Power of Machine Tools,” read some little time ago before the 
North-East Coast Institution of Engineers and Shipbuilcers, Mr. 
Joseph Chilton expressed the opinion that the individual motor 
drive is the system that will be adopted in the near future, the 
drive being through gearing. This system, he pointed out, pro- 
vides clear overhead room for handling heavy work. The compli- 
cations arising from overhead shafts and belts are avoided. The 
position of machines may be made to suit the requirements of 
the work and available floor space. Machines can be worked up 
to their limit. The product may then be finished with the least 
time and labour, with least handling and transportation, therefore 
in the most efficient and economical manner. Besides this, the 
equipment of a new machine shop of average size for medium 
work on the individual motor-drive system will cost no more than 
the equipment of a shop on any other system, group driving or 
otherwise. The power consumption may be about the same in 





both cases, for although the smal! motors used in the individual 
| system are not so efficient as the larger motors used for group 
driving, the losses in line and countershafts are avoided. 
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TO CORRESPONDENTS. 
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8 that letters of inquiry addressed to the public, and 
pa +d for y Barwa in this column, must in all cases be accompanied 
by a large envelope legibly direct d by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 
ar = All letters intended for insertion in Tuk ENGINRER, or containing 
questions, should be accompanied by the name and address of the writer, 





not ily , but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
ar We cannot undertake to return drawings or manuscripts ; we must, 


therefore, request correspondents to keep copies. 
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*," Large ENGRAVING of the celebrated Compound Express Loco- 
*motuve Marchioness of Stafford, and Volourea Angravings, on art 
paper, of the Britannwa Brutye and Kilsby Tunnel Works on 
the London and North-Western Railway, suitable for framing, 
can | be had in sets at ls, 3d. per set, post free. 
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Governmental Aeronautics. 


IN last week’s impression we commenced a 
review of the annual report of the Advisory Com- 
mittee for Aeronautics, and we continue it this 
week. This is the second annual report which has 
been issued by the Committee, and in it we find 
evidences of a vast amount of ingenuity, work, and 
painstaking care. The experimental side pre- 
dominates, and, as far as the aeronautical depart- 
ment at the National Physical Laboratory is 
concerned, the year’s work reflects great credit on 
all connected with it. But while the rank and file 
of a regiment may be trained to the highest point 
of efficiency, and be capable of performing any 
work put before it, bad leadership may misdirect its 
efforts and apply them to useless purposes. A 
careful perusal of both reports issued by the 
Advisory Committee leads us to the belief that 
something of this sort has been taking place at 
Teddington. We cannot go so far as to state 
that the work of the aeronautical department at 
the Laboratory is wholly useless. On the 
contrary, it has already exercised its influence 
on practice, and both the Army and Navy have 
benefited by the labours of the aeronautical staff. 
The experiments which have been undertaken, as a 
study of the articles referred to above will show, 
are of a thoroughly practical nature, and have 
been directed to the solution of numerous problems 
on subjects concerning which little authoritative 
and trustworthy information has hitherto been 
available. Further than this, they are not wholly 
confined in interest to the aeronaut. Many of 
them, such as those dealing with the resistance to 
the air of plates and radiators; Mr. Eden’s beautiful 
experiments whereby the flow of water round fish- 
shaped bodies may be studied; Lord Rayleigh’s 
theoretical investigations into dynamical similarity, 
and much of the work on propellers, are capable of 
a wider application. The naval architects, the 
motor car engineers, the bridge builders, and others, 
will all find something in the reports applicable to 
their own particular work. To the student, and 
those conducting or about to conduct experimental 
research work, the report should be a mine of 
suggestion and inspiration. 

It was not for this, however, that the Advisory 
Committee for Aeronautics was instituted in the 
spring of 1909. Its interests are wholly aero- 
vautical, and its duties are to direct investigation, 
theoretical and practical, into the most promising 
regions of the immense fi ld covered by the subject. 
That field, in spite of the vast and prolonged amount 
of work already spent on it, has still, we believe, to 
yield up some of its richest treasures, and it is 
gradually being exploited by many ardent toilers in 
as many different directions. Yet the Advisory 
Committee persists in tilling a remote corner—a 
corner, too, which most people have forsaken, 
having proved that it is barren. In plain language, 
the Committee has, so far, confined its main efforts 
to that part of aeronautics associated with the 
dirigible balloon. In doing so it has doubtless 
fulfilled part of its instructions, which were to assist 
the Army and Navy departments responsible for the 
application of aerial science to warfare. At Barrow 
und at Farnborough the dirigible balloon has been 
in evidence, and full use has been made, both by 
Captain Sueter and Mr. O’Gorman—who, be it 
noticed, are both members of the Committee—of the 
services thus afforded them when problems arose and 
new information was required. But the Committee 
bas another, and in our eyes, at least, a more 
important duty prescribed for it. It is an advisory 
committee, and its terms of reference lay stress on the 





fact that it is to give advice to and not merely to 
assist the Government in its aeronautical projects. 
Had that aspect of its work been kept more fully 
in view, we doubt if we should have had to com- 
plain that for two years the work at Teddington 
has been so largely devoted to the dirigible balloon. 
We doubt, too, if the naval airship, which even 
before being tried has had to be modified in several 
important respects, would have been allowed to 
progress as far as it has, and we doubt if the 
Army airships, of which a never-ending series of 
accidents and disasters has to be chronicled, would 
have been perpetuated either in type or at all. It 
may be that two years ago there was little evidence 
one way or the other as to whether the airship or 
the aeroplane was preferable as a flying machine to 
be adopted for purposes of war. Indeed, the largely 
untried nature of both types at that time was 
against the deduction of any rigorous belief. But 
already there were not wanting signs which the 
acute observer might have interpreted as forecasting 
the coming power of the aeroplane. To-day the 
fact that the aeroplane is superior to the dirigible 
balloon as a flying machine admits of no dispute. 
It is clear to most; to all we might almost say, 
except apparently the Advisory Committee for 
Aeronautics. It has been demonstrated at military 
manceuvres at home and abroad. When the British 
Government first decided to take up aeronautics as 
part of the defensive machinery for this country, 
there was every excuse for it if it favoured the 
dirigible ba'loon in preference tothe aeroplane. To- 
day there is none for its persistence in this view. 

In past times failures could always be, and gener- 
ally were, attributed to lack of precise and scientific 
knowledge on the part of designers of air craft. 
Much uncertainty clearly did exist, and the very 
large majority of airships designed in those days 
offended, as we know now, against principles in 
many parts of their design, particularly, we may 
add, in the shape of their envelopes. Since then 
theoretical and practical research and trial and 
error have been at work, the “stream line” form of 
body has been evolved, and almost every other part 
of an airship has been studied and improved. Yet 
with all this amount of work, improvement and 
enhanced scientific knowledge, we are no nearer the 
ideal airship than when Zeppelin launched his first 
crafton Lake Constancein1900. Thedirigibleballoon 
which is truly dirigible should be capable of being 
docked and undocked without risking the whole 
fabric and the lives of those engaged on her; of 
riding out a gale; and of giving a satisfactory 
account of herself in all weathers, and not only on 
an ideally calm and otherwise suitable day. Such 
a machine has yet to be constructed. In our 
opinion, based on what has been the experience in 
the past—and this is the only true test—there is 
not a shadow of hope that such an air craft ever 
will be constructed. Nature in a thousand ways is 
against it, and when it comes to a battle with 
Nature the whole history of mankind proclaims 
who shall be victor. The art of the engineer, the 
physician, and everyone else dealing with natural 
forces and materials is not to harness Nature, 
although such a boast is frequently made, but 
to cajole it into doing our work. In this respect 
the aeroplane is even to-day immensely superior to 
the airship, and as time goes on the gulf must 
inevitably grow wider. We regard it, therefore, as 
useless that the National Physical Laboratory. 
should be called upon to investigate problea.s of the 
nature and for the purpose described in the Com- 
mittee’s reports. To struggle persistently against 
adverse circumstances is certainly heroic, but to 
cling to an untenable position is, in warfare at any 
rate, forbidden by the canons of civili-ation. With 
the amount of knowledge and experience now avail- 
able, it is more than strange that the Advisory 
Committee dors not see that the dirigible balloon as 
a flying machine, whether for war or peace pur- 
poses, should be discarded, and that it should con- 
centrate its energies on the development of the 
aeroplane as being an apparatus of far greater 
promise. 


To America in Three Days. 


Last week a contemporary told the world that 
a scheme has heen brought before financiers, and 
favourably received by them, for establishing a line 
of very fast steamers to ply between Galway and 
Halifax. Roughly, the distance is estimated at 
2000 miles, or 1000 miles less than that between 
Liverpool and New York. The Mauretania, it is 
held, could make the run in about three days. From 
Halifax. passengers would be conveyed by express 
trains to New York, and thence, of course, to any 
part of the American continent. We mentioned 
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last week several proposals that have been made 
since the time of the Stephensons for the utilisation 


of Galway as a port of departure at this side, and we 
have on many occasions discussed Galway in this 
connection. The most important development of the 
idea was that of Mr. Lever, more than half a century 
ago. He formed a company, and actually several 
Atlantic trips were made; but the undertaking was 
a failure from the first. The curious mistake made 
by many advocates of the Galway scheme is that 
Treland lies directly between England and New 
York; whereas, as a matter of fact, New York is 
nearly 1000 miles south of Liverpool, and Ireland 
is not, so to speak, in the way of New York bound 
steamers. 
The present scheme as brought forward is open 
to serious criticism. It is proposed that passengers 
from London shall travel direct to Galway without 
change at Holyhead. The trains are to be put on 
board ferry steamers and run across the Irish Sea 
to Kingstown; then placed on the Irish rails and 
so run through to Galway. There is no reason to 
think that anything would be gained in this way, or 
that any considerable percentage of passengers would 
remain in the train. As arule, the crossing is regarded 
by those who travel as rough, and it is sometimes 
even in high summer very rough indeed. But we 
need not insist on the probable lack of popularity 
in the “ Keep your seats, please ” part of the scheme. 
There is a great drawback in the fact that the Irish 
gauge being 5ft. 3in., while that of England is 
4ft. 8hin., London and North-Western rolling stock 
could not be used in Ireland. If, furthermore, the 
new line is to be popular and supply a want, the 
Atlantic steamers must carry large numbers of 
passengers, say 1500, or about one half that taken 
by the existing boats. Now, the conveyance of 
such numbers across the Irish Sea involves grave 
difficulties if the work has to be done in a few hours. 
They are not insurmountable, of course; but those 
who have had much to do with emigrants will 
appreciate them. 

We have next to consider the Atlantic section of 
the route. We are told that a harbour is to be 
constructed at Galway. But although Galway 
Bay is a magnificent roadstead, it is very difficult 
and dangerous to get into and out of the harbour. 
The blowing up of certain sunken rocks has been 
frequently advocated; and we doubt if any pilot 
would attempt to take in now such a ship as, say, 
the Caronia, unless the weather was particularly 
favourable. It appears to be beyond doubt that 
a very large sum will have to be expended before 
Galway can be regarded as a regular port of call for 
steamers of modern dimensions. Nor is this all. 
It must not be forgotten that a three-day trip 
means fine, clear weather. But this Galway- 
Halifax route traverses the North Atlantic fog belt ; 
and while it may, no doubt, be possible to maintain 
a high speed and great punctuality on many trips 
in summer, these are sure to be the exceptions 
rather than the rule. But the proposed route has 
nothing so far as we can see to make it better than 
that followed by Liverpool-Canadian liners now 
except speed. 

It is not in any way probable that the speeds of 
such ships as the Mauretania will be surpassed, 
unless some undreamt-of means of reducing the 
consumption of fuel turns up. She has to carry 
coal for at least six days. If now the time of the 
voyage could be shortened to three days, then she 
might increase her power by about two-fifths, and 
at some sacrifice of cargo or passenger space to the 
engine and boiler-rooms, attain a regular speed of 
between 27 and 28 knots. But everything would 
depend on the weather, over which no one has any 
control. From whatever point we view this scheme, 
we learn that a large outlay will be required to give 
it a chance of commercial success. We are told 
that Sir Wilfrid Laurier is understood to have 
definitely guaranteed the line a subsidy, while Sir 
Edward Morris, Premier of Newfoundland, has also 
promised official financial assistance. On the Eng- 
lish side the Midland and Great Western, the Great 
Southern and Western of Ireland, and the London 
and North-Western Railways are understood to be 
strongly supporting the scheme, while assurances of 
financial support have come from two of the big At- 
lantic shipping companies and a firm of shipbuilders 
largely interested in Transatlantic trade. All this 
we give for what it is worth. Halifax has, how- 
ever, a rival. Sir Edward Morris urges the claims 
of Tripassy, a small port on the extreme end of 
Newfoundland, as being 500 miles nearer Galway 
than is Halifax. Tripassy, however, would only be 
used for landing mails a day before the steamer 
was docked at Halifax. 


It is not easy either to condemn or praise this 


which it is intended toattain. If the getting of mails 
across the Atlantic in forty-eight hours less time 
than is now required is worth the money that must 
be spent, then we can say that the scheme seems 
feasible enough. As an emigration route it is quite 
unfit to compete with existing lines. It would not 
pay to shift emigrants from European ports across 
Sngland and Ireland. The proposed route would 
be for first and second-class passengers only, for it 
is only these who are prepared to pay for exceptional 
speed. For carrying the mails a considerable sub- 
sidy must be paid. It is in favour of the route that 
the number of trips per year could be increased, 
and that passengers would consume less provisions. 
Stripped of all sentimental trappings, we have a 
commercial scheme to do better than various exist- 
ing lines, the advantage lying solely in shortening 
the ocean trip by about one-third. Against this we 
have the trip across the Irish Channel and then 
Ireland. Galway will require a large capital 
expenditure to convert it into a safe port. It is not 
quite clear that a dividend could be earned. How- 
ever, the proposal presents many engineering 
features of much interest, as, for example, the works 
to be carried out at Galway, and the construction 
of the fastest mercantile steamers in the world, to say 
nothing of the Channel ferry boats, and rolling stock 
to fit both the English and the Irish gauge. Modern 
skill, energy. and money may well be relied on to 
overcome difficulties which have beaten previous 
attempts to utilise Galway as an Atlantic port. 
Is the probable reward now offered a sufficient 
stimulus to provide these things to the extent 
demanded by the conditions ? 


Better Iron Conditions. 


BETTER iron conditions are discernible in the 
United Kingdom. The improvement may not yet 
be’ great, but the important thing for trade is to 
ascertain the first sign of returning prosperity. 
The change seems to have begun upon the Con- 
tinent and to be now slowly working its way into 
our own markets. The situation is sufficiently 
suggestive to warrant consideration, for we believe 
that there is ground for expressing a reasonable 
degree of optimism upon the outlook. Happily, 
the improvement which is observable in pig iron is 
not, upon this occasion, as it has so often been, 
unsupported by a concurrent upward movement in 
the consuming industries of manufactured iron and 
steel. Iron trade experience in this country has, 
we need hardly say, frequently, and it would not be 
incorrect to add lately, had much to do with 
spurts in the raw iron trade only, an unhealthy 
state of things that has only too quickly passed 
away, leaving more or less of disappointment in its 
wake. At the present time, however, it is sig- 
nificant that there are evidences, both upon the 
Continent and at home, of growing activity and 
slightly better values in the rolled iron and steel 
branches. Some of the advices from Germany 
already speak of an advance of one to two marks 
per ton in pig iron prices at Diisseldorf, while both 
in Germany and Belgium there is a general 
consensus of opinion that the raw iron trade 
has turned for the better. The tone is reported to 
have become distinctly more cheerful, and values 
in several directions are stronger for delivery up to 
the end of the year. This is a most important 
consideration, as British ironmakers will be quick 
to recognise, for once prices on the Continent are 
upon the up grade it is certain, if conditions hold, 
that values in this country will follow suite. 
Already, indeed, the warrant market and makers’ 
iron are stronger in the North of England, and a 
more confident feeling is reported both in the West 
of Scotland and at Middlesbrough. 

It may be said that in some quarters there is a dis- 
position to attribute the recovery in the European 
raw iron situation solely to the strengthening 
influence which has been imparted to the markets 
there by the recent re-constitution of the Western 
German Pig Iron Syndicate. This is an event which 
certainly points to an assured confident relation 
among the west German producers for a period of 
four years forward certain ; but it should be pointed 
out that the strengthening of European pig iron 
prices set in before the agreement to re-form the 
Syndicate was arrived at; so that, although what 
has now taken place may certainly be relied upon 
further to force the pace, the origin of the improve- 
ment does not lie at the Syndicate’s door. As 
regards the Syndicate itself, it may, perhaps, be 
stated that the limited combination, as it now 
stands, controls an annual output of 3,350,000 
tons, of which 2,200,000 tons falls to the share of 
Rhenish Westphalia, Upper Silesia, and the 





scheme absolutely. Everything depends onthe object 








Germany, which it is sought to regulate, is fifteen 
million tons, or half the make: of -America, 
On our own markets one of the best evidences of 
better conditions now to be found exists in respect 
of the merchant bar iron trade of Staffordshire and 
the adjoining Midlands district. A distinct forward 
movement in this branch of the kingdom's trade is 
to be seen at the present time, and makers have 
been able to command better prices by nearly half- 
a-crown per ton, while consumers are pressing for 
deliveries, a state of things to which this industry 
has been a stranger for some considerable time 
past. What will be the upshot of the proposals to 
form the malleable ironmakers of Lanarkshire and 
thereabouts in the West of Scotland into one large 
company it is too early yet to pronounce. For 
ourselves we much doubt whether the fifteen works 
directly interested will be found prepared to submit 
their interest to a single new individual control, 
but the fact that such a proposal should have been 
seriously made may be interpreted as evidence that 
there is a belief just now that the trade quietude 
has seen its worst, and that better things are in 
store. The bar iron trades of Belgium and Ger- 
many are both showing considerable improvement. 
An advance of from two to three marks per 
ton in bar iron prices has been practically estab- 
lished in the south-western markets of Germany, 
while large contracts for forward delivery, even 
at an advance of three to four marks per ton, 
are stated to be no longer generally accept- 
able. The Diisseldorf Bar Merchants’ Union has 
raised its prices for basic steel bars five marks 
per ton, and in Belgium rolled iron and steel values 
are much firmer than they have been lately, even 
apart from the supporting influences which the 
labour troubles in that country are lending to the 
rates quoted by certain branches. 

The improved condition of the manufactured iron 
trade at the present time is emphasised if refer- 
ence be had to that department of the European 
and British steel trades alike which ministers to 
the production of steel half-products as a raw 
material for tin-plates and galvanised sheet manu- 
facture in particular. It is a matter of common 
notoriety that these descriptions of steel imported 
from the Continent have lately risen something 
like four to five shillings a ton upon the home 
market, and British steelmasters find themselves 
proportionately benefited, though not to the full 
extent represented by the continental advance. 
Unquestionably, however, it is a satisfactory posi- 
tion that the extremely low-cutting rates that have 
for so long attached to this raw material, which is 
used in such enormous quantities by our home 
consumers, are becoming a thing of the past. How 
serious this competition has been is sufficiently 
shown by the circumstance that the imports into 
South Wales—the chief port of entry for this 
country—last year are authentically stated to have 
been 160,000 tons, and there are indications that 
this year that tonnage will be considerably 
exceeded. Another outstanding iron trade feature 
at the moment giving cause for optimism is a rising 
movement which has just commenced in galvanised 
iron values in the Midlands and on the coast, 
advances of five to ten shillings per ton, and in a 
few cases even more, being already announced. In 
various directions evidences accumulate that there 
is certainly an improved, and quite probably a busy 
autumn ahead in the iron trade, and, better still, it 
must not be lost sight of that there is always more 
disposition to buy in a rising than a falling market. 
[t will be a pity indeed if labour troubles mar the 
situation. 








THE POWER REQUIRED TO CUT STEEL. 
By P. V. VERNON, 


Most published data in connection with metal-cutting 
experiments have related chiefly to the behaviour of the 
tool steel, the material operated on having been main- 
tained, as far as possible, constant in its properties, the 
idea in most cases having been to obtain knowledge of 
the cutting qualities of the tool. So far as is known to 
the writer, there is a dearth of accurate information deal- 
ing with the effect of variations in the material being cut 
on the power required to cut it. 

In connection with hitherto published tests, the par- 
ticulars of the material being cut have, in the writer's 
opinion, been insufficient, e.g., in some cases the analysis 
and physical tests have been given, but not on a progres- 
sive series of samples all being cut under the same condi- 
tions, and it is therefore felt that there is some need for 
data dealing with the relation between the quality of the 
steel cut and the power required to cut it, meaning by 
quality something more than analysis and strength. 
Without such data, it might be reasoned that because 
one steel contains more carbon or more manganese than 
another, or because it is stronger it must therefore be 
more difficult to cut, and must consume more power in 
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reasoning based on such assumptions will, in many cases, 
lead to totally wrong conclusions. 

In some cases where particulars of cutting tests have 
been given the analysis only of the steel has been recorded, 
and in other cases the strength only. With such incom- 
plete particulars it is almost obvious that no conclusions 
of any value can be drawn, as, for example, we know that 
any steel reasonably high in carbon may exist in all kinds 
of conditions from the soft state to the dead hard, each of 
these conditions considerably affecting the problem of 
cutting it. ; 

The experiments described below were undertaken in 
order to find out, if possible, the effect of the different 
factors producing “ quality” in steel of the kind used for 
building machinery on the power required to cut it in a 
lathe. Earlier experiments made in connection with tests 
of tool steel had already indicated that the amount of 
carbon in the steel gave little indication as to the power 
required to cut it. Some high carbon steels required less 
power to cut them than other steels of lower carbon, and 
it was therefore thought worth while to make a series of 
tests with steels of different compositions and strengths, 
and with different heat treatments, in order to arrive 
somewhere near to the actual facts. 

Although an orderly mind may regret that the results 
do not reveal anything in the nature of a scientific law, it 
is nevertheless thought that their publication may stimu- 
late further investigation, and may remove certain mis- 
apprehensions from the minds of machine tool users. 
After all, the absence of definite mathematical relations 
does not necessarily render experimental results valueless. 

The tests were made in the experimental workshop of 
Alfred Herbert, Limited, the machine used being a 
hexagon turret lathe, having a single pulley head, fitted 
with ball bearings throughout. The lathe was driven 
by a vatiable speed motor which was carefully cali- 
brated by the makers for all loads and speeds, so that 
the actual brake horse-power at the pulley could be 


roller steady turner belonging to the lathe, careful records 
being kept of the power consumed. 

The table below gives the whole of the results of the 
tests. The bars were numbered 1 to 15, and where two 
numbers are bracketed together the bars were nominally 
identical, the differences in analysis shown in the table 
being due to the unavoidable small variations in 
composition of the bars, and those in the physical 
and cutting tests being due to the differences in 
the heat treatment given to the bars before test. 
An exception occurs in the case of bar No. 10, in which 
case obviously a kind of steel different from Nos. 11 and 
12 was used, the bar evidently having accidentally crept 





into the maker's consignment. In the last column in the 
table the mean pressures of the cut per square inch on 
the tool are given, having been calculated from the 
following formula :— 
p— HP. x 88.000 
S x a X 2240 

P = Pressure on tool in tons per square inch. 
H.P. = Net horse-power. 

S = Cutting speed in feet on mean diameter of 

work. 

a = Area of cut (fraction of a square inch), 
or in the present example P = H.P. x 20625 tons per 
square inch. 

The pressures are only conventional, being based on 
the usual assumption that the whole of the pressure 
bears uniformly on an area equal to the sectional area of 
the cut, whereas, as a matter of fact, the chip bears with 
a far from uniform pressure and rubs on a considerably 
larger area on the tool. The figures are, however, along 
the lines of previous published results by Nicolson and 
| others, and will serve for comparison. 
| The actual pressures are also rather less than those 
| given, because the horse-power figures include the excess 
of friction when running under load over that when 


where 
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Analysis. Physical tests. 
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English bright drawn... 1 | As received | -21  -075 | -670 | -038 | -033 31-32 | 31-00 | 20-90 | 61-52 158 | 2-375 48-98 
2 > Annealed +20 75 | -670 | -038 | -033 | 26-80 | 16-40 | 32-44 | 68-04 | 125 | 3-000 61-87 
American bright drawn | 3 | As received -14 | -038 | -580 | -096 | -092 33-52 | 29-20 | 17-23 | 55-84 | 166 | 2-375 48-98 
4 Annealed -14 -038 | -590 | -096 | .092 30-24 | 22.00 | 23-33 | 62-17 | 148 | 3-000 61-87 

| | | 
Siemens basic 5 | As received -08 | -005 | -250 | -030 | -039 | 24-20 | 15-40 | 27-55 56-32 | 120 | 4-006 — 82-50 
6 | Annealed -08 | -005 | -240 | -032 | -030 | 23-68 | 16-00 | 33-34 | 69-04 | 118 | 5-000 , 103-12 

; | | 

Siemens open hearth| 7 | As received -22 | -017 | -530 | -041 | -053 | 28-00 | 15-60 | 30-44 | 60-40 | 136 | 4-000| 82-50 
basic 8| Annealed -22.| -017  -540 | -044 | -053 | 32-00 | 18-00 | 27-77 | 51-73 | 149 | 6-000 | 198-75 
9 | Heat treated -20  -017 | -5382 | -041 | -054 | 32-00 | 21-00 | 26-44 | 64-76 | 163 | 6-500 | 134-06 

sisi | | 
Siemens-Martin acid ... 10 | As received -36 -113  -640 | -022 | -040 | 39-28 | 22-00 | 24-44 60-64 | 174 | 7-000 | 144-37 
ll | Annealed -48 | -056 | -542 | -019 | -022 | 38-00 | 25-20 | 24-00 | 60-40 | 182 | 7-500 | 154-68 
12 | Heat treated -48 -060 | -562 , -019 | -021 | 41-24 | 29-00 | 18-88 | 62-84 | 194 | 6-750 | 139.22 

—— | 
Siemens-Martin acid ...| 13 | As received | -72 | -150 | -840 -025 | -039 | 52-88 | 33-00 | 14-44 | 21-48 | 240 | 6-000 | 123-75 
14 Annealed -72 | -140 | -839 | -025 | -039 | 41-72 | 23-60 | 22-90 | 53-92 | 193 | 6-700 | 188-18 
15 | Heat treated -72 +140, -830 | -028 | -039 | 46-20:) 26-80 | 19-55 | 37-80 | 205 | 5-500 | 113-43 

es | | 


All fractures were silky fibrous, except Nos. 13 and 14, which were fibrous in centre and crystalline outside. 
Cutting test consisted of reducing the bar from Yin. to lin. at 204 turns per minute = 106-8ft. per minute maximum, or 80ft. per 


minute on mean diameter of cut. 
Feed fifty-six cuts per inch. 
Metal removed 8-58 cubic inches per minute. 
Same tool used throughout and sharpened for each cut. 


read off a chart from the speed and ammeter readings. 
The ampéres required to run the lathe light were, how- 
ever, first deducted so as to enable all sources of fric- 
tional loss to be as far as possible eliminated. The 
lathe was actually run at the same speed and feed for 
all the cuts taken, the idea at the root of the experi- 
ments being that the steel itself and the power required 
to cut it should be the only variables. 

Six kinds of steel in all were tested, each being tried 
under different conditions of temper, fifteen actual tests 
being made. The steel was dealt with in the rolled 
bar, all bars being 2in. in diameter. Steels below .210 
carbon were tested in two conditions, viz., as received 
from the makers, and after annealing. Steels above .210 
carbon were tested in three conditions:—(1) as received 
from the makers, (2) after annealing, and (3) heat treated. 
The actual conditions of annealing and heat treating 
were the same as would be used by Alfred Herbert, 
Limited, when preparing the steel for manufacture into 
parts of their various machines. The fifteen bars on 
which the cuts were taken were each analysed, tested on 
the tensile machine, and also for hardness by the 
Brinell ball test. 

The speed at which the tests were made was naturally 
not the maximum that could be taken, as it had to be 
slow enough to cut the steel which offered the greatest 
resistance to cutting, so that the output was, of course, 
only moderate, the object being to show a ratio rather 
than a gross quantity—that is to say, to show the relation 
between the various items entering into the quality of 
the steel and the power required to cut it. 

The cutting tool was a side cutting tool made of high- 
speed steel lin. deep by jin. wide, having top rake of 
35 deg. and clearance angle of 7 deg. The same cutter 
was used for all the tests, and was sharpened after each 
cut. The test consisted in turning down the series of 2in. 
bars to lin. diameter at 204 revolutions per minute with 
a feed of fifty-six cuts per inch, this giving a cutting 
speed of 106.8ft. per minute on the periphery and 80ft. 
per minute on the mean diameter of the cut. The cutter 
was carried and the work was supported by the standard 


running light, but the differences will be very small, 
as all the bearings were ball bearings. 

A study of the physical tests will show the effect of the 
heat treatment, and on this point some remarks may be 
interesting. Samples Nos. 1 and 2 consist of bright 
drawn steel of English make. It will be noted that in 
sample No. 1, as received from the makers, the elastic 
stress and the maximum stress are almost identical, this 
being due probably to the effect of the drawing, which, 
however, must have permeated the entire bar, as the test 
pieces were cut from the centre of the bar. Test No. 2 
shows that the annealing has restored the steel to a more 
normal condition. 

Nos. 3 and 4 were bright drawn steel bars of American 
make, and the same characteristics as in the case of 
Nos. 1 and 2 can be seen, although to a less degree. 

Samples Nos. 5 and 6 are very little affected by anneal- 
ing, the steel in question being a very soft steel used for 
unimportant details. 

Samples 7, 8, and 9 represent a steel used for screws, 
handles, and other relatively unimportant parts. It will 
be noted that both annealing and heat treatment have 
increased both the tensile strength and the elastic stress. 

Samples 10, 11, and 12 represent a steel as used for 
transmission shafts and other important parts of machine 
tools. It will be noted that the effect of heat treatment 
is to increase both the maximum stress and the elastic 
stress. In both these instances the elongation is slightly 
reduced by heat treatment, but not sufficiently to be of 
importance. 

Samples Nos. 13, 14,and 15 represent a high carbon spin- 
dle steel, which is heat treated for the purpose of normalis- 
ing it and of enabling it to be more easily machined, and in 
this case both the annealing and heat treatment have the 
effect of somewhat reducing both the maximum and elas- 
tic stresses, and naturally of increasing the elongation. 

Dealing with the question of hardness, it will be seen 
that in the cases of tests 1 to 6 the effect of annealing has 
been to soften the steel, the smaller Brinell numbers 
corresponding to the softer conditions. 

Tests 7 to 12 show that both annealing and heat 





treatments harden the steel, whereas tests 13, 14 and 15 
show, as would be expected from the purpose of the heat 
treatment, that the hardness is reduced. 

Coming now to the net horse-power required for the 
various cuts, it is curiously difficult to find anything in 
the nature of a law except in a very broad sense, but there 
are one or two striking facts which stand out prominently. 
The first of these is that in every case annealed steel 
required more power to cut it than unannealed, i.¢., as 
received from the makers. That is to say, that although 
in some cases annealing has increased the tensile strength. 
and in other cases it has decreased it, in all cases it has 
increased the power required to cut the steel. This fact 
was quite unanticipated before the tests. Secondly, it 
may be said in a very broad way that the power required 
increases with the carbon content, but this cannot by any 
means be taken as a rigid law, as may be seen by the 
following exceptions, of which there are many. 

For example, in No. 4 test, steel having .14 per cent. of 
carbon, consumed 3 horse-power, whereas in No. 1, steel 
with 50 per cent. more carbon only required 2.375 horse- 
power. In No. 8 test, steel with .22 per cent. carbon 
required 6 horse-power, whereas in No. 15 test, steel with 
as much as .72 carbon only required 54 horse-power. 

Compare also Nos. 2 and 9 tests, in which the carbon 
contents are identical and the tensile strengths not very 
different, yet the horse-powers required are 3 and 63 
respectively. 

It will thus be seen that neither carbon content nor 
tensile strength give any definite basis for a law, and the 
same can be said in general for all the other columns in 
the table. It will have been observed, for example, that 
some of the annealed steels are softer than in the “as 
received ” condition, whereas others are harder, yet in all 
cases the annealing puts up the power. It is perhaps 
conceivable that some complicated formula might be 
evolved by which the cutting power could be determined 
from the analysis, physical tests and heat treatment ; but 
with existing knowledge the only solution of the problem 
seems to be actually to cut the steel and to measure the 

wer. 

The tests may be criticised in that they do not carry 
our knowledge very much further; but the writer's 
excuse for them is that they may enable false deductions 
to be avoided in the future. The experiments, in his 
opinion, have made clear that no figures as to the cutting 
powers of machine tools are of much value unless very 
much fuller particulars are given than is usual of the 
composition and physical properties of the materials 
being cut. 

The feeling left in the writer’s mind after having 
carried out these tests is that something further is 
required in the nature of a standard test before we know 
all about the physical properties of steel under the action 
of a cutting tool, and that permanent records of the 
power required to cut standard test pieces with a 
standard tool at a standard speed and feed with a 
standard machine might have some uses. 








OBITUARY. 


RICHARD HOWSON. 


THE death is announced of Mr. Richard Howson, who 
was born at Giggleswick in Craven on February 3rd, 
1821, and was educated at Giggleswick Grammar School, 
where his father, the Rev. John Howson, was second 
Master for over forty years. In 1839 he was apprenticed 
to Nasmyth and Gaskell, at the time when the noted steam 
hammer was being developed, and his time for four years 
was mainly occupied on work connected with this. In 
1843 he went to Sweden with a large hammer, the first 
exported from this country. This having been erected 
and put to work, he remained in Sweden as a draughts- 
man for a few years. In 1848 he returned to England, 
and found iron trade absolutely stagnant and the railway 
mania atanend. After several years as a draughtsman 
he spent two years manufacturing shells for the Crimea, 
constructing during this time some 30,000 projectiles. 
Next he was engaged as manager at the Canal Foundry, 
Preston, of Messrs. John Stevenson and Co., and during 
some three years was occupied in trying to abolish 
the old-fashioned beam blowing engine and introducing 
the modern vertical construction, which is cheaper, 
more efficient, and is now in use all over the world. 
From the success of this he was, in 1865, invited by 
the late Sir B. Samuelson to become constructive 
engineer to the Newport Ironworks at Middlesbrough, 
where he designed and erected blast furnaces which are 
in the front rank even at the present day. After 
several years at Newport he started in private practice, 
retaining the position of consulting engineer at Newport 
and Ferryhill. He travelled in Austria, Italy, France, 
United States and Canada to make reports on iron and 
steel manufacture for Messrs. Samuelson and Co. In 
conjunction with the late Mr. Samuel Godfrey he 
designed and patented a mechanically revolved puddling 
furnace, which proved in practice the most satisfactory 
mechanical puddler introduced up to that time; but the 
introduction of steel made by the Bessemer process took 
the place of puddled iron, and it was due to this cause 
that the machine did not come into general use. He 
was a member of the Institution of Civil Engineers, 
and one of the first promoters of the Iron and Steel 
Institute. He read a paper on the Siemens-Martin 
process at the first meeting of that Institute in 1869. 
He was president of the Cleveland Institute of Engineers 
for the year 1886-7,and his opening address was on “ The 
Conservation of Force and Some of its Possibilities.” His 
work whilst in Middlesbrough was chietly the designing 
and building of blast furnaces and steel works. He 
died at this place on August 2nd. 
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STARTING INDUCTION MOTORS. 
No. II.* 


Tue star delta method of starting three-phase squirrel- 
cage induction motors is a very excellent one, for no 
other gear is necessary beyond a simple switch, which 
first of all connects the stator windings of the machine 
in star and afterwards in mesh. This clearly necessitates 
the provision of six terminals on the motor, three for the 
starting ends of the stator windings and three for the 
When the motor is switched on to the 


finishing ends. 
mains with the coils connected star fashion the pressure 


per phase winding is 


4 
voltage, whereas when the switch is in the position which 
gives the mesh connection the voltage per phase on the 
motor will be the same as that measured between any 
two line wires. 

It will be seen that the star delta switch gives the 
same result as an auto-transformer with tappings taken 
off the coil so as to give 58 per cent. of the line voltage. 
The starting torque and current are reduced to about 
one-third of the value corresponding to full voltage. The 
voltage and current relations under the two conditions 
described can be understood from the following considera- 
tions. We will consider the case of a generator first. 





Fig. 15 


In Fig. 15 let E,, Eo, and Es be the three electromotive 
forces between the mains I. to II., II. to III., and III. 
to I. in Fig. 17. It is desirable to consider the current and 
voltage in each winding positive when it flows away from 
the neutral point. From Fig. 17 it isevident that a positive 
electromotive force in winding A produces an electro- 
motive-force from main I. to main II., and that a positive 
electromotive force in winding B produces a negative 
electromotive force from main II. to main I. Therefore 
E,— Fig. 15— is equal to the vector difference of A and B. 
Similarly, E, is equal to the vector difference B—C and 
E; to C—A, the latter being the vector difference as in 
the other instances. From the construction of the 
diagram—Fig. 15—it is evident that the electromotive 
force between any pair of mainsis 4/3 times the electro- 
motive force generated in each star-connected armature 
winding. Itis equally clear that with the star connec- 
tion the currents in the mains are identical with those in 
the respective windings. 

Given the electromotive force, E;, E2, and E;, as shown 


Fig. 16 








pi 





Fig. 17—STAR CONNECTION 


in the diagram Fig. 15, then the electromotive forces, acting 
on a star connected receiving circuit, are represented by the 
lines A BC. Therefore the value of the electromotive force 
acting on each star connected winding of a motor is 
equal to the electromo:ive force between the mains 


divided by 4/ 3 or = = .58 times the pressure between 
vi 


mains. As in the case of the generator, the currents 
flowing in the star connected coils of a motor are identical 
with those in the line wires. We will now consider a 
mesh or delta connected generator. It is clear from the 
diagram, Fig. 1x, that the electromotive forces between the 
mains are identical with those generated in the respec- 
tive windings. With regard to the current relations, 
let I,, In, and I; in Fig. 16 be the current in the three 
mains I., II, IIL., Fig. 18, being positive when it flows 
away from the generator, as indicated by the arrows. It 
is, of course, understood that these arrows do not indicate 
the relative directions of the currents at any given 
instant. From an inspection of this diagram, Fig. 18, it 
is clear that a positive current in the winding A gives 
rise to a positive current in the main I., and that a posi- 
tive current in winding B gives rise to a negative current 
in main I. Thus I, is equal to the vector difference 
a—b, I, to the vector difference b—c, and I, the vector 
difference C—A. Thus from the diagram, Fig. 16, we 
see that the value of the current in each main is V3 
times the current in each mesh-connected armature 
winding. 

Applying the above reasoning to a mesh-connected 
receiving cifcuit, such as the windings of a motor, we ree 
that the pressure applied to the ends of any given winding 
is the same as that due to the voltage between any two 





+3 or 58 per cent. of the supply 


mains. Representing the currents in the three windings 
by a, b, c, in Fig. 16, then the currents in the respective 
mains will be I,, I, and I;. It follows. therefore, that the 
cenrrent in each mesh connected winding of the motor is 


equal to that in the mains divided by 1/3, 


The various systems adopted by different firms for 
changing the connections of the stator windings are 
interesting. The diagram—Fig. 19—relates to a star 
delta starter as supplied by the Union Electric Company, 
of Park-street, Southwark, S.E. This starter, it will be 
gathered, is constructed on the controller principle, and 
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Fig. 18—MESH CONNECTION 





its connections are very simple to follow. When the 
handle of the switch is placed in the starting position the 
contacts marked Y on the drum are brought into line 
with the finger contacts 1 to 10. Thus, under these con- 
ditions the following finger contacts will be joined together, 
1 and 2 on the top bar, 3, 4, and 5 on the second bar, 6 
and 7 on the third bar, and 9 and 10 on the fourth bar. 
Since the finger contacts 4 and 8 are already coupled to 
gether by the wire A, it can readily be seen that the ends3, 
8 and 5of the stator coils are joined together, thus forming 
the neutral point, whilst the current is fed in at the ends 10, 
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Fig. 19—CONNECTIONS FOR UNION ELECTRIC CO.’8 STARTER 


6,and1. Thus with the switch handle in the starting posi- 
tion the windings are connected star fashion. On moving 
the switch handle so that the contacts marked A are in 
line with the finger contacts 1 to 10, the contacts 1, 2, 3, 
5, 6, 7, and 8, 9, 10 are joined together on the top, middle, 
and bottom bars respectively. Under these conditions, 
therefore, the ends of the motor coils 1 and 8 are 
joined together and current is fed in at the junction point 
through the contact 2. In the same way the ends 5 and 
6 are coupled, and the current is supplied to the junction 
through contact 7. Also the ends 8 and 10 are connected 





STARTING. WINDINGS CONNECTED STAR 
Fig. 20—CONNECTIONS FOR DORMAN AND SMITH'S STARTER 


and the supply of current to this point is through contact 
9. Thus, under these conditions the stator windings are 
connected mesh fashion. 

The diagrams—Figs. 20 and 21—relate to the connections 
for a star delta starter as supplied by the firm of Dorman 
Smith, of Ordsal Electrical Works, Salford. This switch, 
it will be observed, is constructed on very similar lines to 
the firm’s auto-transformer switch described in the 


————<——_— 


no-volt release coils. When the three main switch blades 
are on the top contacts—as in Fig. 20—and the small 
switch on the right is closed, which latter is operated with 
the same handle as the three main switch blades, it is 
clear that the three starting ends of the stator coils are 
joined together with the small switch on the right, whilst 
the current is fed in at the other ends of the coils a, ), 
and c. The motor is therefore connected star fashion, 
To change to the mesh connection the switch handle 
is pulled forward, when the small switch on the right is 
opened, thus opening the neutral point. At the same 
time the three lower blades of the main switch fit into the 
three lower contacts, whilst the long or main switch 
blades still remain on the upper contacts. By tracing the 
connections, Fig. 21, it will be seen that the six ends of the 
coils are then joined together, and that the current is fed 
in at the joining points. Thus the motor coils are con. 
nected in mesh. When the overload or no-volt release 
coils operate, the three long switch blades are thrown off 
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RUNNING. WINDINGS CONNECTED "DELTA’ 
Fig. 2i-CONNECTIONS FOR DORMAN AND SMITH’S STARTER 
































the top contacts, and all the motor windings are thus 
made “dead.” 

The illustration—Fig. 22—shows a very simple switch 
which has been designed for starting on the star-to-mesh 
principle, the outside cover, which is of sheet metal, having 
been removed. This switch, which is manufactured by the 
firm of A. Reyrolle and Co., Limited, of Hebburn-on-Tyne, 
is built on the controller principle. The internal connec- 
tions for the switch when used without fuses are shown 
in Fig. 23. In tracing the connections shown in this 
diagram it is necessary to depart somewhat from the 
usual system, and to assume that the contact fingers 
are movable relatively to the contact bars. Thus 
when the handle is placed in the starting position 
the contacts X, Y; Z: come into contact with the 
bar A. Atthe same time the contacts marked X Y Z 
make contact with the long bars RST and the contacts 
marked L M M, which are connected to the mains, are 
brought into connection with the short bars O P Q. Since 
the bars O R, PS and QT are connected together, it is 
evident that the current is fed in at the ends X Y Z of the 

















Fig. 22--REYROLLE STARTER 


stator coils, whilst the other ends X, Y; Z; are joined 
together on the bar A. Thus the windings are connected 
to the supply star fashion. When the handle of the con- 
troller is placed in the running position we can consider 
that the contacts L X M Y N and Z are on the left-hand 
line marked “running,” whilst the contacts Y; Z; Xi are 
on the right-hand line marked “running.” The bar A 
therefore can be left out of account. With the switch 
handle in the running position therefore the ends of the 
stator coils X Y', Y Z}, and Z X! are joined together on 
the bars RST respectively, and the current from the 
mains is fed in at the junctions through the contacts 
LMN. The stator windings are therefore connected to 
the supply mesh fashion. When fuses are used the 
connections‘re such that these are only in circuit when 
the handle of the switch is in the starting position. 

The diagram, Fig. 24, relates to the connections for the 








* No. I. appeared August 11th. 


previous article, and may be fitted with over-load and 





Reyrolle switch when fuses are used, It will be unneces- 
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to explain this diagram at length, since it is laid out | nected mesh fashion. The motor is then capable of dealing | the frame, by means of which they can be bolted 
lines as that shown in Fig. 23. It is easily | with its proper load. to the wall or to the machines which they control. The 
The mechanism is so arranged that a quick make and | leads are brought out vertically at the top of the switch, 
a trough being provided so that the holes through which 


sar’ 
ae the same 
n that when the left-hand contacts are on the left- 


nt line marked “ starting,” and the right-hand con- | break are obtained, and an interlock is fitted to prevent 
tacts on the right-hand line marked starting, the ends | the switch handle being placed in the running position | the leads pass may be sealed with a compound. Asan 
X! Y! Z'of the stator windings are joined togetheron the bar | before it has occupied the position which causes the | alternative a cast iron hood is provided with two tapped 
A, whilst the currentis fed into the motor at the ends X Y Z. | switch to connect the stator coils in mesh. This inter- | outlets pointing downwards, into which a conduit may 
Under these conditions the fuses are not included in | lock also ensures that the change in the connections is | be screwed. The use of these hoods is recommended 
the circuit. When, however, the switch handle is moved | made quickly. This is obviously desirable, for, in the | when the switch is erected in an exposed position. 
to the running position, the right and left-hand contacts | event of an operator allowing the motor to slow down| As can be seen from the diagrams—Fig. 80—the 
are on the lines marked “running,” and the ends of the | whilst the connections are being chaoged, a heavy rush of 
stator coils X Y' Y Z' and Z X! are coupled, whilst the | current from the mains might result. The fuses can be 
current is fed in at the junctions through the fuses. replaced by opening the hinged lid at the top of the switch. 
This lid is interlocked with the switch mechanism, so that 
it cannot be opened unless the switchis in the “ off” position 
and when the lid is open the switch cannot be moved from 
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Fig. 28-SWITCH WITH AMMETER 


connections for these switches are simple. When the 
switch handle is thrown away from the operator the 
ends A!, B', and C! of the stator coils are joined together, 
whilst the current is fed in at the ends ABC. The coils 
are then connected star fashion.. When, on the other 
the off position until the lid has been closed. It is there- hand, the switch is pulled towards the operator the 
fore impossible for an operator to get a shock whilst replac- | €utral point is opened, and the ends A C’, B A’, and 
ingfuses. The fuses are only in circuit with the motor when C B! are joined together, and the current is fed in at the 
the windings of the latter are connected mesh fashion. | Junctions. It will be noticed that when the handle of the 
Since the fuses are connected in series with the mesh con- | 8Witch is in the off position the only contacts that are alive 
nected windings, it is evident from the theoretical con. 
siderations entered into in the early part of this article 60 
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Fig. 25-SWITCH WITH LID RAISED 
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that each fuse carries a current equal to a times the 
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line current. 

It will be seen that the fuses are not in circuit with 
the motor when the switch handle is in the start- 
n ing position. Fuses either of the cartridge or porce- 
lain handle type can be supplied. The former blow at 
approximately 25 per cent. above their rated capacity, 


Fig. 23—CONNECTIONS FOR REYROLLE SWITCH 
WITHOUT FUSES 


The British Thomson-Houston, Company, of Rugby, has 
recently placed a very compact star delta oil switch on the 
market, which combines a main switch with a low voltage 
release, three fuses, a special starting switch and, in some 
cases, an ammeter. The illustrations—Figs. 25 to 28— 
show the general construction. All the parts are enclosed 
in a cast iron casing, the upper portion of which is fitted 
with a hinged lid, and contains the terminals and fuses. 
The lower portion is provided with an oil tank and con. 
tains the contacts of the oil switch. The joints between 
the hinged lid and the frame, and between the oil tank 
and the frame, are so constructed that the whole 
switch is dust-tight and waterproof. The main blades 
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Fig. 26—COMPLETE SWITCH 























see how much current the motor is taking at starting | jg from 400 to 500 volts. 

and also whilst it is at work. An ammeter provides a| A totally enclosed oi! immersed star delta starter fitted 
means of showing when the switch handle can be changed | with overload and no-volt releases is manufactured by the 
firm of George Ellison, of Warstone-lane, Birmingham. 
It is specially suitable for collieries or in factories, &c., 
where the starting gear is liable to be subjected to rough 
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Maine. Fuses Af 
pe i 4 —— = | and the latter at about 100 per cent. above it. The 10 
+35 ——--+ | ; | marrower margin between the normal carrying current 
m | 7 ma ; l | and fusing current with the cartridge fuses is due to the 
g g Ae oS Ss | ! 4 | total enclosure of the fuse wire. 5 
§ q | : | § = H | | The curves—Fig. 29—are useful for rapidly arriving at 
& BS | | ie Ss | : | | the current flowing in mesh-connected motors of various 
Mu b l | db | | horse-powers and working at pressures ranging from 110 z : 
& vidi ! Ch : | | to 550 volts. It also gives the fuses recommended by the Belsie sa” oe ar a is ae oe 
] | | po rey ne age eee ye for use with the FRSC Le ee eT 
} _ + 1 | swi eing described. It should be clearly understood i = 
l x eo) i Cth as | | that these curves refer to fuses connected in callie with the acadinmpinnagas 
. ' : | |mesh connected windings. As can be seen from the illus- | are those to which the supply mains are connected. It 
Ch) “en | | 7 o | tration—Fig. 28—ammeters are fitted on the front of these | should be mentioned that the resistance and auxiliary con- 
H switches when desired, and these enable the operator to tact, shown on the left, are only used when the pressure 
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j Fig. 27—LOWER PORTION OF SWITCH |} | | 

Z Z, from the starting to running position without risk of ? 4! 

Fig. 24—CONNECTIONS FOR REYAOLLE SWITCH allowing the motor to take too much current, and so caus- ee 
WITH FUSES ing the fuses to blow. Ammeters of the gravity type, and 


enclosed in iron cases, are provided. These are fitted with 
of the switch are of the lever type and fit into|a spring buffer device, so that rushes of current corre- 
U-shaped contacts. Copper sparking fingers are fitted so | sponding to three or four times the scale reading can be pees. am 
that the circuit isnever made or broken on the main con- | passed through them without bending the needle or| usage. The switch, which is illustrated in Fig. 31, is fitted 
tacts. All the terminals, &c., are mounted on a slate base, | deranging the movement. The low-volt release device | with the firm’s patented device, which prevents the operator 
and a removable insulating barrier is provided on the top| is completely enclosed in the oil switch casing. On the | putting the handle of the starter into the running position 
of the base to cover all the terminals, so that there is no| higher voltages resistances are connected in series with | before ithasbeen in the starting position, and it ensures that 
possibility of touching live metal when replacing the| the coil which operates this device, and these are con- | it is held in the latter position a certain length of time in 
fuses. The switch is operated by means of a handle at|tained in a separate cast iron casing bolted on | order to allow the motor to gain speed. The no-voltage 

These switches | release gear fitted to these starters, besides giving pro- 


the side, and when this is in the position shown in Fig. 26|to the side of the switch casing. : L 
the circuit is open. When the handle is pulled towards|are constructed either for fixing directly to walls | tection to the motor in the event of a temporary 
the operator the coils of the motor are connected in star,|or for mounting on pedestals. Those constructed | failure of the supply voltage, also provides a means of 


and when pushed away from the operator they are con-| for fixing to walls are provided with lugs outside | stopping the motor at a distance. This is obviously 


Fig. 30—COMPLETE SWITCH CONNECTIONS 
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possible by providing switches which will o 
of the no-volt coil. It should be mentioned that if desired 
these switches are supplied without the overload release, 
or without any release gear of any description. These 
latter switches, however, have interlocking gear which 
ensures the handle being placed in the various positions 
in the correct sequence. The switches having overload 
and no-voltage release gear are fitted with two overload 
coils and one no-volt coil, all of which act on the retain- 
ing hook. The connections are such that the overload 
coils are not in circuit until the switch handle is placed in 
the running position. This arrangement is clearly desir- 
able since it permits the overload gear being set to 
operate at small or heavy overloads. The firm’s standard 
overload releases are adjustable between full load and 
60 per cent. overload. 

Starters fitted with these overload devices are provided 
with two handles, one on the right for operating the 
switch when starting the motor, and a small one on the 
left for tripping the switch. Further, by turning this 
small handle in the opposite direction the overload 
releases are prevented from acting at the moment of 
throwing the main switch handle to the running position. 
There is naturally a certain rush of current at this 
moment, which, in the absence of the small handle 
referred to, is liable to cause the overload releases 
to operate. If the load on the motor is a 
fluctuating one and the current curve shows heavy 
peaks, the firm’s adjustable time lag mechanism can 
be fitted in which case the mechanism for rendering 
the release gear inoperative is not necessary. It will be 
seen that there are a good many interesting points about 
this switch, and that the provision of the time limit device 
renders the starter fitted with overload release suitable for 
use With motors working with widely fluctuating loads. 
It is sometimes supposed that the rapidity with which a 
circuit breaker operates is an advantage, but it is clear 
that under conditions where peak loads of very short 
duration have to be contended with, the reverse is the 
case. A considerable overload may be thrown ona motor 
without any bad effects, provided that this overload is only 
maintained for a very short period ; but when an overload 





Fig. 31I—THE ELLISON STARTER 


release is fitted the rapidity of action is great, and it 
therefore follows that it is desirable to fit this release with 
a time lag element, which will allow the passage of a 
heavy overload for short intervals, but which will enable 
the switch to open when this heavy current is prolonged 
over a certain period. 

An inspection of many motor recorder curves will show 

that whilst the average load on a motor may be, say, 20 
horse-power, there are instances when it may be 
giving over 30 horse-power. Thus if a circuit breaker 
is set to operate at 50 per cent. above the normal load, 
the motor would be constantly being cut off from the 
mains, and much inconvenience would arise. Although 
these heavy momentary demands might be of insufficient 
duration to injure the windings of the motor, they would 
operate the release gear without the least difficulty. The 
time lag device used in Mr. Ellison’s starter is of the 
dashpot type, and the lag is varied by changing the clear- 
ance between the cylinder and piston. Fuses are fre- 
quently used in preference to overload release gear, 
because they are less rapid in action and are consequently 
less liable to open the circuit with momentary overloads. 
Triple pole fuses in cast iron cases are supplied with the 
Ellison starters if desired. They are mounted on angle 
iron battens and arranged so that they are only in circuit 
when the motor has been started. The hinged cover of 
the fuse box interlocks with the starter, so that the fuses 
are not accessible unless the starter is in the off position. 
It is worthy of mention, however, that the total price of 
such a panel, consisting of the plain starter and the fuses, 
is higher than that of the overload and no-volt release 
type of starter. 

Whilst dealing with the question of time limit devices 
reference may be made to a very ingenious circuit- 
breaker which has been placed on the market by the firm 
of Morris and Lister, Limited, of Carlton Works, Lock- 
hurst-lane, Coventry. This breaker, which may be used 
on either continuous or alternating current circuits, 
depends for its action on the expansion of two metal 
strips which carry the current of the circuit to be 
protected. Owing to the thermal capacity of these strips 
the delay in opening the circuit is greater with small over- 
loads than with large. The time element curve shown in Fig. 


n the circuit 


under various conditions of load. It will be seen that a 
100 ampére circuit-breaker would just operate at 125 
ampéres, and that a 100 per cent. overload would trip the 
breaker in 2} seconds if the circuit had previously been 
operating at full load, and in 4} seconds if the circuit 
had previously been without load. With 200 ampéres, 
however, the action is very much quicker, taking {th of a 
second and 1} seconds respectively for the conditions 
referred to. A free handle action is obtained in a very 
simple manner by mounting the locking catch upon a 
rocker, which is caught at the bottom by means of a 
spring catch. This spring catch enables the makers to 
supply no-volt gear and other types of release in addition 
to the overload action. 

If required the normal setting of the breaker can be 
adjusted up to the capacity of the next larger size by 
shunting the thermal strips. When using overload 
devices for opening the circuit of a three-phase squirrel- 
cage motor it is necessary for a breaker to be in- 
serted in two of the three line wires, as shown in the 
diagram of connections of Dorman and Smith’s starter, 
and in the event of the machine drawing an abnor- 
mal current it is necessary that these coils should 
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Fig. 32—TIME ELEMENT CURVE 
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trip two of the switches simultaneously.~ If when a three- 
phase induction motor is at work the circuit is suddenly 
broken on one line wire only, the machine is fed with 
single-phase current, and this current may attain a con- 
siderable value, even ifthe motor is running on very light 








THE RAILWAY HALF-YEAR. 





THE first six months form the lean half of the railway 
year, but to the majority of the railway companies of the 
United Kingdom the past half-year has been one of remark- 
able success. While the second half also opened well, it is 
to be regretted that all benefits are likely to be lost, owing to 
the present labour troubles. 
During the half-year ending June 30th last the receipts of 
the North-Western show an increase of £265,746, the Great 
Western £238,530, the North-Eastern £218,433, Midland 
£187,998, Great Central £101,628, Great Eastern £97.885, 
Lancashire and Yorkshire £96,837, Great Northern £79,521, 
South-Eastern and Chatham £72,712, London and South- 
Western £56,132, and London, Brighton and South Coast 
£54,121. The Barry had a decrease of £31.028, the Hull and 
Barnsley of £25,693, and the Taff Vale of £3184. The North- 
Eastern has the highest net receipts, as its working expenses 
were only increased by £69,266, and the increase in net 
receipts is £149,167. The working expenses of the North- 
Western were up £123,402, so that its net increased receipts 
were £142,344. The Midland has done better than any of 
the larger companies. Its great increase has been earned 
with only £50,159 more in expenditure, and the net increase 
in receipts amounts to £137,839. The Great Western spent 
£119,523 more, and the increase in net receipts is £119,007. 
The increase on the Lancashire and Yorkshire was obtained 
at a cost of only £25,913, so that the increase in net receipts 
is £70,924. It is of interest to note that for the first half 
of 1908—before the North-Western, Midland, Lancashire 
and Yorkshire agreement came into force—the working 
expenses of the first named of these three were 67.6 per cent. 
of the receipts, and are now 62.9; the Midland were 66.1 per 
cent. and are now 62.0; and the Lancashire and Yorkshire 
62.5 per cent. and now 59.4. Another item that is instructive 
as showing what working agreements will do is revealed by the 
train mileage figures. The North-Western passenger mileage 
has increased by 318,444, but the Midland is only up 
18,668, and the Lancashire and Yorkshire has decreased 
12,965. The Midland goods mileage has increased by 
90,441 miles, while both the other companies have decreases— 
the North-Western of 39,745 miles and the Lancashire and 
Yorkshire of 17,708 miles. This would appear to confirm 
the opinion expressed in THE ENGINEER of February 24th 
last, that the North-Western takes care of the competitive 
passenger traffic and the Midland of the goods. The Great 
Western has increases of 432,645 passenger miles and 191,914 
goods miles, and the North Eastern of 126,495 passenger 
miles and 100,824 goods miles. 

The results are that the North-Western pays 6 per cent. 
dividend as against 54 per cent.; places another £100,000 to 
general reserve, and carries forward £141,470 as against 
£100,135. The Great Western pays 44 per cent., an increase 
of 4 per cent., carries forward £120,426 as compared with 
£96,902 a year ago. The Midland has increased its dividend 
by # per cent., paying now 34 per cent., carrying forward 

£41,879, as against £36,123, and placing £120,000 to reserve 

— £30,000 for reconstructing bridges, £50,000 for alteration to 

signal equipment, and £40,000 for carriage renewals. This 

is a decrease of £30,000 in the bridges account, an increase of 

£10,000 for carriages, while the signalling item is a new one. 

The North-Eastern pays 5% per cent. as against 5 per cent., 

places £70,000 to general reserve, instead of £20,000 a year 

ago, and carries forward £106,092, as against £85,476. The 

Lancashire and Yorkshire put nothing to reserve a year ago, 

but has allocated £20,000 this half-year. It pays 4}, with 





82 shows how a circuit-breaker of this description behaves 





forward. It is worthy of note that the chairman at the 
Lancashire and Yorkshire meeting said that one-half of the 
increase in passengers came from that company’s electrified 
lines. The Great Eastern, Brighton, North Stafford, anq 
South-Eastern increase their dividends; the Great Northern 
South-Western, Tilbury, North London, and Taff Vale pay 
the same; while with the Barry, Hull and Barnsley, ang 
Rhymney there is a decrease. The Great Central a year ago 
paid all its preference shareholders down to the 1881 issue, 
but this year has also paid the 1889, while increasing its 
carry forward from £16,613 to £35,204. In Ireland all the 
companies maintain their dividends ; the Cork and Bandon 
pays 3} per cent., their best on record for this half-year, and 
the Dublin and South-Eastern, after carrying forward 
£7128, as against £6226, pays 1 per cent., as compared with 
nothing a year ago. The dividends of the Scotch companies 
are not yet announced, but they are expected at least to 
maintain their positions. 

The chairmen, at all the recent meetings, referred to the 

National Insurance Bill. Mr. Claughton, at the North- 
Western, said that it would cost that company between 
£60,000 and £70,000 a year. Sir George Armytage said it 
would take not less than £26,000 a year from the Lancashire 
and Yorkshire shareholders, or rather more than } per cent. 
of the dividend on the ordinary shares. Railway companies 
feel this the more strongly as, owing to the positions they fill, 
their servants have always been well taken care of by the com- 
panies in the matter of sickness and accident. It appears, 
however, that the matter is being carefully watched by the 
Railway Companies Association. 
Satisfaction was expressed at recent meetings at the rejec- 
tion, on the 3rd inst., of the Greater London Railway Bill. 
The proposals passed the Commons except that the line was 
shortened at the two ends, but were rejected without any 
reasons being given by the committee in the Lords This 
was probably due to the traffic estimates being too sanguine, 
as was the case with the Bill of 1906, but seeing that the line 
would afford such relief to existing companies, and as each 
year the cost of land, &c., increases, it would seem that here 
is a case where all the main companies could construct the 
line jointly—sharing the cost, the profits on the new line, and 
the losses, if any, on existing lines—as has been done in the 
competitive districts of the Yorkshire coalfield. 








DOCKYARD NOTES. 





IN addition to the battle cruiser Kongo, of 27,500 tons 
which Messrs. Vickers are building at Barrow, another of the 
class is in hand at the Mitsubishi yard, Nagasaki, which has 
received the name of Kirishima, and a third is being built at 
the Kawasaki yard, Kobe, which has been named Haruna. 
A fourth ship of the type is to be laid down this month at 
the Yokosuka dockyard, and will be called the Hiyei. 





HAVING been recently paid off at Devonport, the destroyers 
Locust and Quail are to be taken in hand for re-tubing at 
Pembroke Yard. 





OF the vessels in the Fifth (Devonport) Destroyer flotilla, 
the Sapphire (parent ship), Leander (depét ship), Sentinel 
(scout), Avon, Doe, Leopard, Lively, Orwell, Panther, 
Sprightly, Thrasher, Violet, Wolf, Cynthia, Sylvia, Vigilant, 
Vulture, and possibly the Seal, Arab, and Coquette, will 
leave Devonport for Brodick next Friday. The Braxen and 
Empress will join the flotilla after commissioning, the Kestrel 
about the 25th inst., and other vessels as they are completed 
by the dockyard. The flotilla will return to Devonport about 
the first week in October, 








SixtH ANNUAL PARADE OF COMMERCIAL Motor VEHICLEs.—It 
has been decided to hold the sixth annual parade of commercial 
motor vehicles, organised by the Commercial Motor Users Associa- 
tion, on Whit-Monday, June 10th, 1912. Details of the parade 
and entry forms will be issued about the middle of September next, 
and entries close, without fine, on January Ist, 1912. In addition 
to numerous prizes for drivers based on an inspection of their 
machines and store-sheds, and a vivé voce examination of the drivers, 
a silver cup for engineers and a png cup for owners, there will 
be three cash prizes of the value of £10, £7, £5 respectively, for 
award to drivers for the best results in a written technical 
examination. 
PROPOSED OpTicAL CONVENTION, 1912.—A meeting of the 
Organising Committee of this Convention was held in the Library 
of the Royal Society of Arts on Thursday, the 20th July last, when 
a report was presented by the Executive Committee as to the steps 
which have been taken in furtherance of the project and the stage 
which, down to the present time, the movement has reached. 
With a view to making the Convention widely known, especially 
to the scientific public particularly interested in optical instru- 
ments, the Executive Committee put themselves into communica- 
tion with the councils of the principal scientific societies in London 
and the provinces. Their communication took the form of a 
request to these bodies to nominate representative members on 
the Organising Committee, and in some cases, where it was 
thought that the interest of the society addressed would be of a 
somewhat direct and special character, a further request was made 
to the president of the society to are nomination as vice-presi- 
dent of the Convention. A considerable number of very influential 
gentlemen have responded to this invitation, and have joined the 
Organising Committee under these conditions. The Organising 
Committee then proceeded to the consideration of the question as 
to what should be the scope of the Convention, particularly with 
regard to the papers to be read and the objects to be included in 
the exhibition which it is intended to hold during the Convention 
week, and have adopted the following definition of the objects of 
the Convention :—(1) To ascertain and demonstrate the various 
modes in which (a) theoretical science can be utilised to further 
industrial development ; (4) the study of practical problems can 
be employed to give direction to theoretical teaching and investi- 
gation; and (c) the practice of experiment can be usefully 
employed in the teaching of optical science. (2) To bring to the 
knowledge of the purchaser of optical and other scientific instru- 
ments, by means of the exhibition in London, and by means of 
the catalogue in the provinces, in the Colonies, and in foreign 
countries, what are the resources of British manufacturers. (3) 
To collect, to ventilate, and to subject to efficient criticism, such 
oo se ag as have for their object the better organisation of the 
ritish optical industry, and the improvement, in any way, of 
British optical manufactures; and (4) to asc-rtain and make 
known existing wants and deficiencies. The exhibition is to be 
essentially a British exhibition, and will comprise in addition to a 
trade exhibition confined to British manufacturers, a loan collec- 
tion of instruments and apparatus of historical and scientific 
interest, which may be of British or foreign manufacture, and 
which will be selected with a view to subservmg the educational 





£25,470 carvied forward, as against 82 per cent. and £23,044 
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THE DAIMLER ENGINEERING SCHOLARSHIPS 





ONE of the most remarkable features of the automobile 
industry at the present day is the variety and extent of the 
technical subjects embraced. From mathematics to metal- 
lurgy, from thermo-dynamics to micro-photography, there is 
not a branch of science or technology that the modern auto- 
mobile engineer can afford to ignore in his quest for efficiency 
and reliability. Hence it is that the technical man has come 
to occupy an important, nay, an indispensable position in 
the organisation of the modern works. The Daimler Com- 
pany recognised this fact at an early date, and as a result of 
the consideration given to the matter, the chairman, Mr. E. 
Manville, some two years ago announced the establishment 
of the Daimler Engineering Scholarships. The scheme, in 
brief, was to throw open for competition among technical 
young men five scholarships—one major and four minor— 
carrying the advantages of two years’ thoroughshop training, 
with the possibility of a staff appointment to follow. Two 
thousand entries for the first examination were received from 
all parts of the world, many of the entrants being men with 
engineering and science degrees, The selection of the suc- 
cessful candidates was made by Professors” Hele-Shaw, 
F.R.S., and Morgan, B.Sc.—the latter being the manager of 
the Daimler Pupils’ Department. 

A short description of the work undertaken by the scholar- 
ship-holders may be of interest. Each man is sent into one 
or other of the many shops, and works there just as an 
apprentice, starting at 6 a.m., and working right through on 
whatever work the foreman may direct. At the same time 
he is given ample opportunity of learning the general work 
of the department and any special time and labour-saving 
arrangements which may be employed. From two to three 
months is spent in each department, so that by a judicious 
selection a complete run through the works is effected in the 
two years. For example, the following course might be 
taken :—Pattern shop, foundry, machine shop—turning, mill- 
ing, capstan—engine fitting, chassis erecting, repair shop, 
tocl-room, works office, and drawing-office. During this 
period the theoretical side of the work is not neglected, for 
one day each week the men meet together, and, under the 
direction of the pupils’ department manager, prepare, read, 
and discuss papers on matters of technical interest. At other 
times experimental work of all kinds is undertaken. In both 
matters the men are encouraged to strike out for themselves ; 
to develop to a conclusion theories, whether their own or 
others ; in short, the spirit of initiative is fostered by every 
possible means. 

During the litter part of their works period the men are 
enabled to specialise in whatever line their ambition and 
inclinations may direct—whether towards the experimental 
department, the designers’ post, or the works manager’s office. 
At the end of this time the man who has availed himself of 
his opportunities should be a capable and well informed all- 
round motor engineer—not, of course, one who has reached 
the end of his ‘‘ learning ’’ stage, but one who, by the extent 
and scope of his training, is particularly adapted to see 
matters from a broad standpoint, and to consider problems 
judicially and without bias. 

It is, perhaps, somewhat early to speak of results from the 
point of view of the Daimler Company, but we understand 
that the firm is so convinced of the utility of the scheme that 
it has continued the offer of the scholarships, and now offers 
them for next year. Technical students, and others interested, 
can obtain full particulars by writing to the Pupils’ Depart- 
ment, Daimler Works, Coventry. 
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SLIDES IN THE CULEBRA CuT.—Further breaks in the banks of 
the Culebra Cut have necessitated another revision of the estimate 
of excavation required in that section of the Panama Canal. Up 
to July 1st, the first day of the new fiscal year, the Americans had 
excavated in the nine miles referred to 65,514,865 cubic yards, of 
which 16,221,672 cubic yards represented work during the pre- 
ceding twelve months. According to the latest estimate, the 
excavation required for the completion of this section of the Canal 
is 23,929,140 cubic yards, which includes an addition of 5,257,281 
cubic yards, consequent upon developments during the past year, 
allowing for slides. The total area of the fifteen slides is 157.10 
acres, Up to July Ist, 10,757,658 cubic yards of material had been 
excavated from slides, leaving a residue of 5,868,120 cubic yards to 
be removed. It is not anticipated that this additioual work will 
affect either the total cost of the Canal as estimated in December, 
1908, or the estimated time of completion. It was assumed in 
December, 1908, that the average cost per cubic yard of excavation 
‘in'the Culebra section would be 98 cents. The most recent cost 
statement, however, shows that during the quarter ended March 
81st the unit cost was 56.92 cents, that for the entire period of the 
American occupation (May, 1904, to March 31st, 1911) being but 
88.01 cents. Tests of various character, including the use of what 
is called a ‘‘ cement gun,” are now in progress to determine the 
most economical] and effective method of coating the rock below 
the 95ft. level and preventing surface disintegration. The so-called 
‘‘gun” is a compressed air apparatus for forcing cement and sand 
from a tank through a nozzle, at the mouth of which water is mixed 
with these materials. The concrete thus formed is cast upon the 
surface to be coated with such force as to becom prattically part 
of the rock itself, : 





LETTERS TO THE EDITOR. 


(We do not hold ourselves 1 ble for the opinions of our 
correspondents, ) 


EFFICIENCY OF STEAM TURBINES. 


Sik —Jn the discussion on Mr. Zoelly’s paper on steam turbines 
as tetas in your copy of the 11th inst. (page 149), Mr. A. E. L 
Chorlton drew a comparison between the efficiency of the simple 
velocity impulse turbine and the combined impulse reaction 
turbine. The remarks Mr. Chorlton made are, however, mislead- 
ing, as he is comparing two efficiency figures calculated on an 
entirely different basis. 

Mr. Zoelly stated in his paper that ‘‘with a turbine designed 
with entirely simple velocity stages, it is possible to obtain an 
efficiency of 73 per cent.” From the table of test results of the 
Zoelly steam turbines given in this paper, the highest thermal 
efficiency is 73 per cent. for the 2000 kilowatt 3000 revolutions per 
minute turbine at Helsingfors. This efficiency figure is based on a 
condition of steam behind the stop valve and is exclusive of the 
generator losses, 

In his lecture, Mr. Eric Brown, in referring to the combined 
impulse reaction turbine, stated ‘‘that the thermal efficiency of 
the whole set was 70 per cent.” I understand that this efficiency 
figure is based on the steam condition in front of the stop valve 
and includes all losses both of the steam turbine and the generator. 
If 5 percent. is allowed for losses in the generator, the thermal 
efficiency of the turbine only based on steam conditions in front of 
the stop valve would be 73.2 per cent. as compared with 70.5 per 
cent., this being the highest figure under the same conditions in 
Mr Zoelly’s table referred to. 

These figures demonstrate that the efficiency of the pure 
impulse turbine with single velocity stages, is not proved to be 
greater than that of a combined impulse reaction turbine, but that 
the contrary is the case. 

It would be an advantage when comparing the efficiencies of 
steam turbines, if these were all reduced to a common basis, 
or if it were stated whether the steam conditions are in front or 
behind the stop valve, and whether the generator losses are 
included. 

It is only on considering figures based on identical conditions 
that a useful comparison of the efficiency of rival types of steam 
turbines can be made. M.G.S Beatzow. 

Hartlepool, 14th August. 








THE DECADENCE OF THE BRITISH INVENTOR. 


Sir,—Will you allow me, as a working man, space for a few 
words in support of the two letters in your valuable paper on 
the position of poor inventors. As regards the letters of Mr. 
Arthur Kitson, of July 14th issue, and of Mr. John Batey, July 
3lst, they are both entirely right. The subject is one of very great 
importance to the whole empire at large. 

We all know that the country has a great deal of competiton to 
contend with from the foreigner. I contend that if the skilled 
artisan of this country had a fair chance there would be nothing to 
fear. As things are at present there is no chance or encourage- 
ment for our artisans to try either to propose or bring out any im- 
provement in either machinery or anything else. He can spend 
his talents, experience, and brains, and all the encouragement he 
gets is either a snub from his manager or else he has the mortifica- 
tion of his suggestions taken out of his hands. Should he venture 
to take out provisional protection, hé is exceptionally lucky if ever 
he attains a real success or accomplishes his object, having so 
many obstacles put in his way. 

We possess the best talent at the present time that ever the 
world knew, yet we neglect to make use of it to the great loss of 
the community at large and our reputation abroad. I am certain 
that if the suggestions of Mr. Kitson were followed out there 
would be one of the greatest stimulants to our trade ever known, 
as there are thousands of working men, with thousands of good 
ideas and improvements worked out, who dare not bring them for- 
ward because they know the result. I trust that I may see the 
day when the talents of English working men may be recognised 
and protected. 


Halifax, August 14th. F, G, HARGREAVES. 





THE RELATIVE CORROSIBILITY OF CAST AND WROUGHT 
IRON EXHAUST PIPES. 


Str,—I find with wrought iron tubing for long exhausts of gas 
engines and fiues, where the heat is not sufficient rapidly to 
evaporate the moisture caused by condensation, that the pipe is 
soon corroded through. 

Can any of your readers tell me if cast iron pipe is less subject 
to the corroding action, and give me any idea of the relative life 
of the two; for instance, if wrought iron lasts one year, what 
would be the life of cast iron each of equa] thickness / 

Hastings, August 9th. EXHAUST. 


BOILER COMPOUNDS. 
S1r,—It would be interesting if some of your correspondents 
would kindly give their experience in the use of boiler compounds 
for the removal of scale, &c. 


China, July 24th. Enquiry. 








CATALOGUES. 





GLENFIELD AND KENNEDY, Limited, Kilmarnock, Scotland.— 
This is a pamphlet which illustrates and describes the firm’s in- 
tegrating and recording weir meter for integrating and recording 
the flow of water over weirs, through notches and orifices, or in 
open channels; also for the measurement of corrosive liquids, 
acids, alkalies, &c. 

A. REYROLLE AND Co., Limited, Hebburn-on-Tyne.—A new 
pamphlet issued by this firm deals with protected lever type motor 
starters for continuous-current machines. We note that these 
starters are fitted with the firm’s patented ‘‘current-growing ” 
resistance, which allows the current gradually to increase whilst 
the starter handle is on the first contact stud. 

WASSERMAN AND Co., 13, Fenchurch-buildings, London, E.C.— 
This is a well illustrated catalogue dealing with the Castolin process 
of welding cast iron. It illustrates a large number of castings which 
have been repaired by this process, and testimonials from many 
firms which have put the process to the test of practical application 
are given. The method of repairing castings is also explained. 

T. RowxLanps AND Co., Stirling - chambers, Sheffield. — 
‘Titanium in Steel” is the title of a little pamphlet which has 
been forwarded to us by this firm. The good effects which 
titanium has on steel are fully explained, and a large amount of 
technical information concerning the use of titanium in steel ix 
included. We have also received a pamphlet dealing with 
‘¢ Titanium in Iron.” 

THE BRITISH ALUMINIUM COMPANY,.109, Queen Victoria-street, 
London, E.C.—This is an interesting. little publication dealing 
with the useof aluminium wire in traction motors. It contains 
a translation of a paper on the subject which was read before the 
Brussels Congress of the Permanent International Tramways 
Union by Mr. M. A. Mariage, the managing director of the 
General Omnibus Company of Paris. Two lists have also reached 
us. Onehas referenge to aluminium battery connections, and the 
other to aluminium feeder connections, 





LEYLAND Motors Limirep, Leyland.—lIllustrated price list and 
catalogue of steam and petrol commercial motor vehicles, mail 
vans, water-carts, tower wagons, fire-engines, chars-a-bancs, motor- 
omnibuses, &c. The book contains some admirably executed colour 
plates of vehicles, and an abridgment of the Heavy Motor Car 
Order, 1904, which should be of service to users of heavy motor 
vehicles, 

Howarth ErskinzE, Limited [London representatives, James 
Pollock. Sons and Co., Limited, 3, Lloyd’s-avenue, E.C. ].—This isa 
well-illustrated pamphlet having reference to modern rubber plan- 
tation machinery. We understand that the machines dealt with 
in this pamphlet embody a series of improvements resulting from 
experience in actual working under the supervision of the makers’ 
own engineers on various rubber estates. 

Sm WittiamM ARROL AND Co., 56, Victoria-street, S.W.—A 
well-got-up book of engravings has reached us which gives typical 
examples of cranes and transporters as manufactured in this firm’s 
crane works, From the illustrations in this publication we note 
that the firm manufactures the largest cranes called for by modern 
requirements. The book contains nearly 50 pages, and illustrates 
cranes and conveyors suitable for a very large number of purposes. 


WILson, HARTNELL AND Co., Limited, Volt Works, Leeds.— 
This firm’s latest catalogue on ‘‘ Governors and Governing Gear ” 
has reached us. Engineers interested in the question of governing 
will find the catalogue well worthy of perusal, for it contains some 
useful technical notes on governing and also a great deal of 
information concerning the governors manufactured by this firm. 
The publication is well illustrated, and deals with governors suit- 
able for various classes of service: 

THE Union Exectric Company, Park-street, Southwark-sireet, 
S.E.—A catalogue sent to us by this firm deals with the ‘‘ Fortiter ” 
ampére hour meter. The component parts of this new meter are 
illustrated and all the special features are described. Considerable 
pains seem to have been taken to reduce friction to a minimum, 
and since this is a motor ampére hour meter there seems good 
reason to believe that it should be accurate on light loads. The 
construction of the meter is also very simple, and as a consequence 
its cost should be low. 

W. T. GLOVER AND Co., Limited, Trafford Park, Manchester.— 
A new almanac has reached us for the ensuing twelve months. It 
is compiled on the firm’s usual lines, and the daily tear-off sheets 
give some very useful notes which have been derived from papers 
read before various engineering ins itutions and other sources. As 
is now well known, this almanac is prepared with the idea of bring- 
ing selected technical information before the notice of busy engi- 
neers who have no time to wade through the mass of technical 
publications now issued. 

Davip Brown AND Sons, Limited, Huddersfield.—An interest- 
ing little booklet sent to us by this firm has reference to worm 
gearing for automobiles. In the early part of this booklet it is 
stated that the firm is now able to make worm gears that will work 
under loads and speeds that would have been impossible a few years 
ago, and with an efficiency quite equal to that of any form of spur 
or bevel gear. The chief merits claimed for this worm gearing are : 
(1) Its absolute quietness, even when worn; (2) the increased 
strength and reliability, owing to the form of tooth ; (3) the large 
range of reduction ratios that can be obtained at the same work- 
ing centres, and, consequently, in the same axle casing. 


THoMas BROADBENT AND Sons, Limited, Central Ironworks, 
Huddersfield.—This is a little pamphlet which illustrates and de- 
scribes automatic friction clutches, suitable for use with single 
phase and polyphase squirrel-cage induction motors. The clutches 
described in this pamphlet are specially designed for this class 
of service, and they enable_motors having a poor starting torque 
to be started without load. They are claimed to be particularly 
valuable where the supply authorities limit the starting current 
of motors to a low value or where the machines are frequently 
started or stopped, such as is the case with capstans, hydro- 
extractors, the travelling motions of cranes, and so forth. 


THE CARBON Toot Company, Albany-road, Coventry.—This is a 
little pamphlet dealing with rough diamonds and diamond tools. 
It is stated in this publication that this firm supplies stones either 
loose, or mounted in fixed or adjustable holders, in large or smail 
quantities, according to users’ requirements. The fixed helders 
are recommended as being most satisfactory, as there is less chance 
of losing the stone, and it cannot be moved about and placed in an 
position unsuitable for economical working. Stones in fixed 
holders can be remounted at — time at a slight nominal cost, A 
few of the various sizes of holders kept in stock are illustrated. 
These can be supplied either for hand or machine use, and any 
shape of tool, whether standard or special, can generally be 
despatched by return of post, unless the special holder is some- 
thing quite out of the ordinary. 

THE CARRON COMPANY, Carron, Stirlingshire.—A set of cata- 
logues recently issued in connection with this company’s engineer- 
ing branch has reached us. These have reference to the following 

oods:—Ships’ fittings, ships’ sidelights and patented saloon lights, 
Ee., drop forgings, wood-working machinery, and machine tools. 
Each catalogue is admirably illustrated, and prices, dimensions, 
&c., are given. From a note in the early part of each of these 
catalogues we note that the company manufactures the fullowing 
goods :—Ships’ fittings and furnishings of all descriptions, ash 
hoists, steam steering gears, saloon lights, sidelights, engine-roora 
and deckhouse lights, cabin seat stands, saloon tables, deck seats, 
deck fittings, rigging and collapsing screws, &c., drop forgings, 
brass taps and brass castings, engineers’ machine tools, lathes, 
drilling and tapping machines, band saws, saw benches, drunk 
saws, mortising and boring machines, and all descriptions of wood- 
working machinery. 

THE AMERICAN LocoMoTIVE COMPANY, 26, Victoria-street, 
Westminster, S.W.—A copy of this company’s Bulletin No. 1009 
has reached us. It is entitled 2-0-ton ‘‘ Articulated Compound 
Locomotives,” and gives illustrations, drawings, and particulars 
relating to locomotives of this type. From this publication we 
note that twenty-nine of the leading American railroads are now 
using an aggregate of over 400 articulated locomotives. Nineteen 
of these have adopted this type within the past three years—four 
years or more since it was first introduced—which the American 
Locomotive Company contends goes to prove that it has won favour 
through its known value from an operating standpoint. With but 
one exception, all the earlier installations have been followed by 
‘repeat’ orders. A number of roads have purchased one or two 
articulated locomotives for trial purposes, and in almost every 
case orders for additional locomotives of the same type have 
resulted. The publication is a very interesting one, and it will 
undoubtedly appeal to those in any way connected with loco- 
motives. 

THE ARMORDUCT MANUFACTURING ComPaNy, Limited, Farring- 
don-avenue, E.C.—An extensive and well-bound catalogue has 
reached us, which is well worthy of perusal by those associated 
with electric wiring. It is contended that thisis the most complete 
conduit catalogue at present obtainable. Numerous conduit 
fittings are illustrated and described, and prices are given through- 
out. The catalogue also deals with wiring tools and various 
materials used in connection with conduit wiring. There are 
several special fittings described in this catalogue which we have 
been asked to mention, These include the firm’s patented 
‘*armorduct ” knock-out junction boxes for unscrewed conduit, a 
multiple oblong junction box, floor-inspection boxes, 10 ampére 
outlet fittings, multiple switch fittings, water-tight fittings 
and oblong distribution interiors. The latter have been designed 
for modern high-voltage work, the special feature being that the 
conductors do not iron each other, and the same applies to live 

rts of opposite polarity. The catalogue contains over one 
Sopieed pages, and gives a vast amount of information concerning 
the armorduvt system of electric wiring. 
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VERTICAL SPINDLE SURFACE GRINDER. 





TWO types of vertical surface grinder have recently been 
introduced by B. R. Rowland and Co., Limited, of Reddish, 
near Stockport. They are illustrated in the accompanying 
engravings. The standard in each case is of box section, the 
top overhanging and containing the main spindle and feed 
screw guides. The spindle carrying the grinding wheel is 
13in. diameter, and} is fitted with ball bearings both for the 
journals and for taking up the thrust. 

















Fig. 1 


contained in a bracket working vertically on V slides on the 
main standard. 

The grinding wheel is cup-shaped, being 10in. diameter 
by in. face by 3in. deep. It is mounted in a massive back 
plate. It is of crystal Canadian corundum. The vertical 
feed of the grinding wheel is controlled by the hand wheel in 
front of the machine. This operates the feed screw through 
a worm and worm wheel. The mechanism can, however, be 
thrown out of gear and the feed screw rotated direct by 
means of the hand wheel provided on it. 

The table of the machine shown in Fig. 1 is 24in. long by 
Yin. wide, the wheel overlapping each side. The table is 

















Fig. 2 


hand-worked by means of a rack and pinion. This machine 
is fitted for wet grinding, the base plate upon which it is 
mounted forming a tank. The water is fed through the 
grinding-wheel spindle from a centrifugal pump. 

The machine shown in Fig. 2 is fitted with a circular 
table 15in. diameter. The wheel is driven from the counter- 
shaft by a worm and worm wheel through a cone pulley. 


The bearings are | 


| 





This machine is for dry grinding, and is of the bench type. 


PORTABLE CIRC 
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MOTOR-DRIVEN CIRCULAR SAW BENCH. 





| 


A. Ransome and Co., Limited, of Newark. On such vessel 


convey the timber to the mill. The machine is, as a fact 
through dust or from the effects of the weather. 


mounted on a trolley running on wheels for purposes o 
transport. 


position of the base. 
in diameter, and will cut through a depth of 8in. 


The machine carries saws up to 26in 


cutting. 

The saw spindle runs in hardened ball-bearing journals, 
and has a double ball thrust bearing for taking up end play. 
The armature of the motor is fitted direct to the saw spindle, 


immediately over the motor. The main standard in which 
keep the motor cool. 

An automatic feed motion is provided. This consists of 
two horizontal rollers placed one in front and one behind the 
saw, and connected with each other by a driving chain. The 
rollers are driven through totally enclosed worm gearing, by 
a friction disc, and can be instantly stopped or started. The 
feed can be varied from 5ft to 45ft per minute by traversing 
| a friction wheel across the disc, this motion being controlled 
| by a lever at the front of the machine. If preferred, how- 
| ever, the machine can be supplied without the feed gear 
| The motor is capable of giving out 5 brake horse-power. Its 

speed is 1500 revolutions per minute The table measure, 
4ft 6m. by 2ft. 9in., and the weight of the machines 
including the motor, is 25cwt. We give an illustration of 
the tool herewith. 











BRITISH FOUNDRYMEN’S ASSOCIATION. 





THE second and concluding day's meeting of the British 
Foundrymen’s Association was held in the Technical College, 
Glasgow, on Wednesday, 9th inst., under the presidency of 
Mr. Percy Longmuir. Dr.C.S. Desch read a paper on ‘*‘ The 
Crystallisation of Cast Metals,’’ which was illustrated by 
lantern slides, chiefly of non-ferrous alloys. The paper dealt 
mainly with the physical chemistry of crystal growth, which 
the author sought to show starts at different centres and 
grows in different directions. 

Mr. John §. G. Primrose, of the Technical College Metal- 
lurgical Department, read abstracts of a paper on ‘* Metallo- 
graphy as an Aid to the Ironfounder,’’ and illustrated the 
subject by means of lantern slides. He maintained that one 
of the most useful applications of scientific principles to 
foundry work was the investigation of failures. Metallography 
had emerged from the stage of theorising and distrust, and 
was now being employed systematically in many foundries. 
The microscope was now recognised as being the final word 
at present known for revealing the true internal structure of 
metals. In the course of the paper the author explained the 
effects of various kinds of heat treatment on cast iron, and 


gave results of investigations in actual practice of the occur- | 


rence of blow holes and ‘‘shot’’ in castings. He advanced a 
new theory for the presence of phosphide bullets in grey iron 
castings, and pointed out how sulphur was not such a 
troublesome constituent, as it was usually combined with 
some of the manganese present, and rendered almost harmless. 

Professor A. Campion, of the Metallurgical Department, 
contributed a short paper, ‘‘ Notes on the Heat Treatment of 
Stee] Castings,’’ in which he enumerated the more important 


A PORTABLE motor-driven circular saw bench has been | 
specially designed for use on battleships, large liners, &c., by 


there is always a considerable amount of carpentry work to | 
be done, and it is considered that such a tool will also be 
found useful for yard work and in other cases where it is 
more convenient to take the machine to the timber than to 


particularly adapted for work in the open by reason of its 
strong design, and as the motor is inside the main framing 
and totally enclosed, no trouble is likely to arise either 


The main framing, which is of solid construction, is | 


Provision is also made for bolting the machine 
to a deck or foundation if desired. The top part of the 
machine is made to swivel on a turntable, so that it can be | 
swung round and secured at any angle without changing the | 


lt is fitted 
with an adjustable fence, arranged to cant to any angle for 
bevel cutting, and made to turn over the end of the bench to 
leave the table clear for cross-cutting. A cross-cut slide with 
@ quadrant adjustable to any angle is also provided for mitre 


and the electrical parts, brushes, &c , are accessible from the 
top by means of a removable brass cover fitted in the table 


the motor is fitted is made with a large radiating surface to 


| points to be considered, such as composition and casting 

| temperature, mass and shape of casting, rate of beating and 
cooling, &c. The success of the annealing process was also 
largely dependent on the time factor, which was often 
neglected, both temperature and time being important. Mr. 
W. F. Bagnall, Sheffield, in a paper on ‘‘ Art as Expressed 
in Castings,’’ reviewed the famous British and continental 
ornamental castings, illustrating his remarks by lantern 
slides. 

During the afternoon the Hyde Park Locomotive Works, 
Springburn, were visited, and in the evening the members of 
the association and friends were entertained in the Municipal 
Chambers by the Lord Provost and Corporation of Glasgow, 
the company numbering over 600 ladies and gentlemen. The 
president. in returning thanks to the Corporation, mentioned 
that in 1904 the association had 15 members ; now they had 
700, and thus exceeded the number of the American Foundry- 
men’s Association, although that association was considerably 
older. 


S 


f 








A LONG TRIP BY THE VULCANUS. 


WE have receivei from Mr. R. Meyer, the superintending 
engineer of the Anglo-Saxon P.stroleum Company, Limited, 
some interesting particulars regarding a voyage of the 
Vulcanus, built for that company by the Nederlandsche 
Fabriek of Amsterdam and described in our issues of January 
6th and January 13th last. Tne vessel made the voyage in 
ballast, and leaving Thames Haven on July 7th, arrived at 
Constanza, a sailing distance of 3312 miles, on July 26th, a 
total running time of 19 days 3 hours. The extracts from 
the log are as follows :— 

July 7th, left Thames Haven 4.0 a.m. 
as passed Beachy Head 7.15 p.m. 

July 12th, passed Oitayos | Speed :—7.68 knots. 

July 14th, passed Gibraitar 7 a.m. 

July 14th, passed Gibraltar 7 a.m. \ 

July 25th, passed Pera (Constantinople) / 

July 25th, passed Pera (about)9am. | 183 miles. 24 hrs. 

July 26th, arrived Constanza 9am. f Speed :—7.80 knots. 

The total consumption of oil was found to be 41 tons, or an 
average of 2.15 tons per day, equivalent to a cost of about 
£4 10s. per day for fuel. If we assume that the maximum 
horse-power of 500 was developed throughout the trip the con 
sumption would work out at the remarkable figure of 0 4 lb. 
per horse-power per hour. A glance at the log seems, 
bowever, to indicate that from the 14th to the 25th the speed, 
and therefore the power, was evidently reduced. The total 
consumption is nevertheless a valuable indication as to what 
may be expected in actual practice. From a comparison of 
these figures with others of shorter voyages with a full load 
of 1000 tons of benzine, it would appear that the consumption 
does not vary much whether light or loaded, while tbe speed 
of the loaded ship is only about } knot less than that of the 
ship when in ballast. 

This voyage is undoubtedly the longest ocean-going voyaga 
of any reasonable sized ship fitted with internal combustion 
engines, and must certain'y do good in indicating the possi- 
bility of this type of machinery. 

We are informed that though the voyage was not made 
entirely withou’ a stop, the stoppages were only necessitated 
by comparatively trifling defects such as broken valve springs, 
and these were very soon put right. It is evident that for 
the present the question of accessibility and ease of replacing 
the various parts must still occupy a very important place in 
the design of these engines. 

The great difficulty to be anticipated with this type of 
engine is the clogging of the rings, involving loss of compres- 
sion and stoppage of theengine. This voyage would appear to 
prove that this is entirely a matter of the suitability or other- 
wise of the type of fuel employed. 





I 1313 miles. 7 days 3 hrs. 


1811 miles. 11 days. 
Speed :-—6.86 knots. 








PRESENTATION AT MIDDLESBROUGH.—An interesting function 
| took place at the Grand Hotel, Middlesbrough, on Friday night 
last, when a dinner and smoking concert were held in honour of 
| Mr. C. H. Lydall, of the staff of Cleveland and Durham Electric 
| Power, Limited, who is leaving England to take up an important 
| position on the staff of Messrs. Merz and McLellan, as their repre- 

sentative in the Argentine. Mr. A. B. Gridley, manager of the 
| Power Company, presided at the dinner, and in presenting Mr. 
| Lydall, on If of the staff, with a fitted suit case and pipes, 

referred to the exceptionally good work Mr. Lydall had done in the 
company’s Bishop Auckland area, and wished him every success in 
| bis new appointment, 
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FORTHCOMING ENGAGEMENTS. 





WEDNESDAY, AUGUST 30TH, TO WEDNESDAY, SEPT. 61H. 
BrivisH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.— 
Annual meeting at Portsmouth. For Programme of Section G 
—Engineering—see page 140 ante. 
SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 20rn. 


(g£o1oaists’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted toa ry | of 
the Geology of Lochaber, including Glens Nevis, Roy and Coe 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, 8. E. 
WEDNESDAY, SEPT. 13TH, THURSDAY, SEPT. 14TH, anp 

FRIDAY, SEPT, 151a. 

Tye INSTITUTION OF MINING ENGINEERS.—Cardiff. 
general meeting. Further particulars later. 
WEDNESDAY, SEPT. 20TH, THURSDAY, SEPT. 21st, anp 

FRIDAY, SEPT. 22np. 

Tue INSTITUTE OF METALS.—Autumn meeting at Newcastle-on- 

For further particulars see page 161. 


Annual 


Tyne. 
MONDAY, OCTOBER 2np, TO MONDAY, OCTOBER 16ru. 


‘THE IRON AND STEEL INSTITUTE.—Autumn meeting in Italy. 
For programme see page 57 ante. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Birmingham Iron Market and the Strikes. 

BIRMINGHAM iron market to-day—Thursday—was a good 
deal occupied in considering the serious trade position as caused 
by the national strikes. It is clear that if they are prolonged the 
iron trade improvement which has been anticipated for Septem- 
ber must receive a serious check. That the revival which has 
been foreshadowed should be retarded from this cause would be 
most unfortunate, if not humiliating, and most earnest expres- 
sions of hope are heard that the efforts of the Board of Trade and 
other sources of conciliation may early be effective in bringing 
about a termination of the labour upheaval. From the standpoint 
of iron firms hereabouts doing an export business the lock-out 
declared at Liverpool is especially ha regretted. Apart from 
the strikes there were not wanting evidences to-day of additional 
iron trade improvement. 


The Advance in Galvanised Iron. 


Something of a sensation is caused by the fact that, owing 
to the strike at Liverpool, the Convention price of spelter advanced 
by nearly £2 a ton, making a total rise of late of £2 15s. per ton, 
and best brands now stand at £26 17s. 6d. Supplies from Liver- 
pool, it is stated, are practically cut off. The effect of this 
advance, as intimated last week, has been to raise prices of 
galvanised sheets by some 10s. per ton. Indeed, one firm has 
put up the figure from £10 12s. 6d. to £11 10s. Such figures for 
spelter and galvanised sheets have not been reached on this 
market for some months. Some firms, however, will still accept 
£10 17s. 6d. or £11 per ton, but, owing to the strikes, they cannot 
promise any date for shipment. In some of the principal export 
countries competition from United States makers is still very keen, 
and this is an unsettling feature in the market. Black sheets 
command £7 10s. for double gauge, £8 for lattens, and £7 2s. 6d. 
to £7 5s, for singles. Demand in this department is not what it 
should be. 


Pig Iron Trade. 


Staffordshire pig iron makers have practically no stocks ; 
in fact, there has been some difficulty during the recent hot 
weather in making deliveries as they are called for. A considerable 
share of the output has already been sold over the next month or 
two, and smelters are becoming increasingly wary about adding to 
their commitments unless buyers are prepared to concede special 
terms. Other Midland makes are also very steady, with the turn 
of the scale in favour of sellers. Meanwhile, quotations are as 
follows :—South Staffordshire common forge, 49s.; part-mine, 50s. 
to 50s. 6d.; best all-mine, 85s. ; cold blast, 1!5s.; Northamptonshire, 
17s, to 48s, 6d.; Derbyshire, 50s. to 51s.; North Staffordshire, 51s. 
to 52s. Makers of best North Staffordshire pigs quote about 59s. 


Raw Steel and Better Prices. 


The immediate outlook in the raw steel trade is much 
more favourable than it was a few months ago, but manufacturers 
hesitate to draw general conclusions from what may be only a 
transitory phase. For the present the easing of continental 
competition is giving increased confidence to the market, and 
values tend to stiffen. The supply of continental material is much 
below the average just now, and prices are higher than they were. 
But one or two low quotations have been received this week 
suggesting that competition is not wholly withdrawn. Some of the 
local makers on their part are also a little keener for orders, 
though this may be due to a reduced consumption of billets 
through the heat. On the whole, the outlook is considered 
very favourable and conditions healthy. Prices are £4 15s. to 
£4 17s. 6d. for native bars and billets of Bessemer sorts, and £5 
upwards for Siemens sorts. Rolled steel prices keep at £6 10s. for 
engineering angles, £6 15s. to £6 17s. 6d. for channels and tees, 
and £7 easy for girder plates, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Strike Effects. 


Ow1nG to the strike, of which Manchester is one of the 
centres, business on the Iron Exchange was almost at a standstill. 
Consumers were unable to obtain deliveries, and prices were more 
or less nominal all round. 


Quotations. 

_ . Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s, 6d. to 54s.; | Derbyshire, 53s. 6d. to 54s.; North- 
amptonshire, 54s. 6d. to 54s, 9d.; Middlesbrough, open brands, 
obs. Id. to 56s, 7d. Scotch: Gartsherrie, 60s. 6d.; Glen- 
garnock, 58s, 9d. to 59s.; Eglinton, 58s. to 58s, 6d., delivered Man- 
chester. West Coast hematite, 64s,; East Coast hematite, 62s., 
both f.o.t. Delivered Heysham: Gartsherrie, 58s. 6d.; Glen- 
garnock, 56s. 9d. to 57s.; Ealinton, 56s. to 56s. 6d. Delivered 
Preston: Gartsherrie, 59s, 6d.; Glengarnock, 57s. 9d. to 58s.; 
Eglinton, 57s. to 57s. 6d. Finished iron: Bars, £6 15s.; hoops, 
£7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £6 17s. 6d. to 
£7 2s. 6d.; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, 
£7 7s, 6d.; sheets, £8 to £8 5s; boiler plates, £7 15s.; plates for 
tank, girder, and bridge work, £7 to £7 5s.; English billets, £5 
to £5 5s.; foreign ditto, £4 12s. 6d. to £4 15s.; cold drawn steel, 





£9 5s. to £9 10s. Copper: Sheets, £71; tough ingots, £59 15s. 
to £60 5s.; best selected, £60 to £60 10s. per ton; copper tubes, 
84d.; brass tubes, 67d.; condenser, 7#d.; brazed brass tubes, 84d.: 
rolled brass, 64d.; brass wire, 6fd.; brass turning rods, 6¥d.; 
yellow metal, 6d. to 64d. per lb. Sheet lead, £16 10s. to £16 15s, 
per ton. English tin ingots, £191 per ton. 


The Lancashire Coal Trade. 
There was again no new feature to note. Trade was 


stagnant, 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The position of the hematite pig iron market is one of 
extreme quietness, The amount of new business that is coming 
into the hands of makers is very small, for users are only placing 
contracts for just sufficient iron to tide them over their immediate 
wants, The works are engaged on orders booked some time ago, 
Most of the iron being made at present is going into local consump- 
tion, and there is no improvement to note in the general demand. 
Steel makers in the Midlands are taking fairly regular supplies, 
but taking it as a whole more iron is being made than can be found 
a use for, and stores have been running up forsome time. Makers 
are quoting 63s, per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron. For special brands of iron there is a steady 
request, and 66s. to 69s. per ton are the ruling figures, There is 
nothing being done in the warrant market. Prices are a little 
harder, and sellers are quoting 62s. 14d. per ton at three months. 
The stores of warrant iron represent 54,150 tons. 


Iron Ore. 

For iron ore there is a steady call on local account, but 
the demand is not so good as it was, for smelters are not by any 
means pressing the output of their furnaces. On general account 
the demand shows no signs of expansion. Prices are about the 
same, with good average qualities of native ore at 10s. to 12s., and 
the best classes of Hodbarrow ores fetch as high as 19s. 6d. per 
ton net at mines. The importations of Spanish ores are steady, 
and best qualities are at 20s. per ton delivered to West Coast works. 
The Irish imports of ore are at present nil. 


Steel. 

In the steel trade there is considerable activity in the rail 
departments both at Barrow and at Moss Bay. Good orders are 
held on colonial account, and a large output is being maintained. 
Both heavy and light sections have been rolled. New business is 
not over plentiful either on home or colonial account. Heavy 
sections are at £5 12s. 6d. to £5 15s. per ton, and light sections of 
rails are quoted at £6 5s. per ton. Nothing of moment is coming 
this way in heavy rails, which are at £8 10s. per ton. There isa 
better demand for steel shipbuilding material. Local require- 
ments have increased with the placing of a Turkish order fora 
battleship with Messrs. Vickers. The material, however, will in 
all probability be obtained from other districts where the mills 
ean cope with big stuff. Other steel sections are in fair demand. 


Shipbuilding and Engineering. 
These trades present no new features. All departments 
are again busy after the holidays, and are likely to remain so for 
some time to come. 


Shipments. 

The export shipping trade is very quiet. Last week the 
shipments of pig iron were 2975, and steel 1859 tons, a combined 
total of 5834 tons, and a decline of 8318 tons. The shipments this 
year stand now at 306,571 tons, as compared with 430,288 tons, a 
decrease of 123,717 tons. 


Fuel. 

There is a steady demand for coal, and good Lancashire 
or Yorkshire sorts are quoted at lls. 6d. to 15s. 6d. per ton 
delivered. East Coast coke finds a steady sale at 20s. per ton 
delivered. 








THE SHEFFIELD DISTRICT. 


' (From our own Correspondent.) 
General Conditions. 

THE industrial troubles at the ports seriously affected the 
steel trades, as the railway companies refused traffic to the strike 
centres, and many telegrams were received to suspend deliveries. 
This week business has been almost brought to a standstill by a 
strike of nearly all the railway transport operatives, and it has been 
impossible to obtain material or send out finished goods. The 
many firms which have made a practice of getting their material on 
a hand-to-mouth scale will be in an awkward position if the troubles 
continue for several days. Holiday making has reduced buying 
and selling to the minimum, but prices remain firm in raw 
materials and specifications are well maintained. The bottom 
figure for East Coast hematite is 67s. 6d., delivered here. The 
South Yorkshire Bar Iron Association on Monday decided to con- 
tinue its quotation of £6 15s. for another month. The Associa- 
tion quotation for hoops is £7 5s. Owing to the excessively hot 
weather the output of furnaces and forges has been small, but the 
steel trade may be described as good for the time of the year, and 
prospects for the autumn areexcellent. Vickers Limited are full 
of work in all departments, much of which will last two years. 
Makers of railway steel are working good time, while there is great 
pressure on wagon builders. The lighter branches afford little 
scope for complaint, whether as regards tool steel or finished tools, 
and steel twist drill makers are extending their resources. 


The Coal Trade. 

The steam coal market has regained a good deal of strength 
owing to the much larger tonnage going for shipment. It is fully 
expected that the shipping demand will be maintained at a high 
level, but the possible ill effects of a continuance of the labour 
troubles on the railways, &c., must not be lost sight of. Thus the 
shipments from the Mersey ports have been seriously curtailed. 
However, so far as best brands of steam coal are concerned, the 
market is a strong one, and collieries are being pressed for 
deliveries. In second grades there is more activity than recently, 
but stocks are somewhat large. Best South Yorkshire hards 
are quoted 8s, 9d. to 9s. per ton. Gas coal is also sharing in the 
improved shipping demand, whilst at the large inland works extra 
supplies are being taken to put in stock. 


Slacks and Coke. 

The ‘‘wakes” holidays in the Lancashire district are 
having little adverse effect on the market for slacks, for supplies 
have been extremely scarce for a long time past, and the lessened 
call for deliveries to the cotton mills is relieving the position, and 
enabling collieries to overtake arrears under contracts. The out- 
put of coking smalls has been reduced owing to the trouble with 
the pit lads at certain Jocal collieries, which in consequence have 
experienced difficulty in keeping their ovens going. The market 
for all kinds of small coal remains firm, current quotations being :— 
Best washed smalls, 5s. 9d. to 6s. 3d.; best hard slacks, 5s. 9d. to 
6s.; seconds, 4s, 3d. to 4s. 9d. Coke remains at 12s. for best sorts. 


House Coal. 

Business is on a small scale in house coal, but collieries 
report that the outlook is improving owing to the fact that 
stocking orders are on a larger scale from merchants. This applies 
chiefly, however, to best fuel. With the abnormally hot weather 





no real revival in this branch can be looked for, especially as prices 
are kept very firm and fully up to contract level. 


Pig Iron. 

Business in the pig iron market continues on a very limited 
scale, and not much change is expected until after the current 
month. Sellers are not disposed to tempt buying by cutting rates. 
Makers have a good weight of iron sold, and in these circumstances 
can afford to adopt a fairly independent attitude. Quotations :— 
Lincolnshire, No, 3 foundry, . 6d.; ditto forge, mottled and 
white, 49s. 6d.; ditto, basic, 52s.; Derbyshire foundry, 50s. to 
50s. 6d.; ditto forge, 48s. 6d. to 49s., all per ton net delivered 
Sheffield or Rotherham. East Coast hematite, mixed numbers, 
67s. 6d., and West Coast, 71s. to 71s. 6d. net. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THERE has been a decided and most welcome change for 
the better this week in the Cleveland pig iron trade, and theaposi- 
tion now presents a great contrast to that which has had to be 
reported for several months. A very fair business has been done 
during the last few days, and traders appear to be persuaded that 
the revival which usually is experienced in August has actually 
been entered upon. It is hardly likely that any easier prices will 
be ruling until the autumn demand has been satisfied, if then. 
Every day for over a week some advance in the price of Cleveland 
pig iron has had to be reported, and on Wednesday the buyers’ 
price of Cleveland warrants went up to 47s. 6d cash, a rise of 94d. 
in a week, and of ls. 10d. on the recent minimum, the quotation 
being now the best that has been announced since the latter part 
of March, or for about five months. This rise has brought in con- 
sumers who were hesitating about buying. It is a good feature 
that this advance should be going on when’ the market is 
disturbed by the labour unrest, but there are several counter- 
acting influences, among them the gratifying news from the 
United States of a revival in the iron and steel industries, and 
the advance of 30 to 75 cents per ton in the price of pig iron. 
Then there are good shipments and a decrease in the stocks of pig 
iron in the public stores. Speculators are more inclined to operate 
in warrants, and a considerable tonnage has changed hands this 
week. Thus the position and the outlook are undoubtedly more 
favourable, and justify the assumption that consumers will gain 
nothing by waiting where they have to purchase for delivery before 
the close of the year. There has been a good deal of inquiry for 
iron for delivery during the first quarter of 1912, but the prices of 
makers were generally considered too high, and thus almost no 
business resulted. Altogether the market has once more become 
quite buoyant. No. 3 Cleveland pig iron for prompt f.o.b. delivery 
has gone up to 47s. 9d. per ton, No. 1 to 51s. 3d., Nos. 4 foundry 
and 4 forge to 47s. 3d., and mottled and white to 46s. 9d., with 6d. 
to9d. more for delivery up to the end of the year, and buyers 
seem to be more anxious to operate than the producers, who at 
last appear to have most things in their favour. 


Hematite Pig Iron. 

The makers of East Coast hematite pig iron have some 
improvement to report in demand, but the new business has not 
been so great this week as it has been in Clevelana pigiron. With 
the steel industry so active it can hardly be expected that easier 
prices for hematite pig iron can be looked for, and makers are not 
disposed to reduce quotations, especially as in the majority of cases 
the present rates scarcely cover cost of production, and there does 
not seem to be much likelihood that raw materials will be cheaper 
this year. Besides this, West Coast and Scotch hematite iron are 
moving upin price. The Sheffield steel manufacturers, who are 
the best customers of the East Coast hematite pig iron makers, are 
still holding back in the hope of forcing prices down. Producers 
in this district are generally adhering firmly to 61s. 3d. per ton as 
their price for mixed numbers, but merchants and some of the 
makers do not refuse 61s. They will not, however, sell for forward 
delivery at such a low figure. 


Ore and Fuel. 

There has been some business in Swedish iron ore, and 
contracts have been arranged for well into next year at 21s. 6d. to 
24s. 6d. per ton, according to quality, and delivered at ports on the 
North-East Coast. It is a long time, however, since any trans- 
sactions in Rubio ore have been reported. The Spanish mine- 
owners will not reduce their quotations, and merchants therefore 
have to keep theirs up, especially as the rates of freight are 
increasing. For 50 per cent. Rubio ore 19s. 6d. per2ton delivered 
c.i.f. Tees is generally quoted, but this does not lead to business, 
because makers of pig iron cannot afford to give it in this district ; 
indeed, they refuse to pay even19s. They seem still to have good 
stocks, and thus can afford to wait. Some of them have been 
endeavouring to arrange contracts for next year, but too much was 
quoted by merchants. The question of compelling all the men 
employed at the Cleveland ironstone mines to join the Cleveland 
Miners’ Association has for some time been a subject of discussion 
at the various mines in the district, and at the Belmont Mine of 
Bolekow, Vaughan and Co., near Guisbrough, the men have gone 
so far as to give a fortnight’s notice to cease work unless the non- 
members of the union employed at that mine agree to join. 
Furnace coke is somewhat firmer in price, but the general figure 
must be reported at 14s. 6d. per ton delivered at Middlesbrough 
works, and it is not likely that it will be any cheaper this half year. 
The production has been reduced, and stocks have largely dis- 
appeared, so that there is not the pressure to sell that was reported 
most of last quarter. Besides, coking coal can be sold to better 
advantage for export and for other purposes than coke making, 
and thus less of it is put upon the coke market. 


A New Warrant Store. 

The Seaton Carew Iron Company, Limited, has just 
opened a public warrant store at its Seaton Carew Ironworks, near 
West Hartlepool, and will receive heavy goods for storage there, 
and grant warrants upon the.same. ‘This will make the third 
warrant store in the North of England—Connal and Co.’s, at 
Middlesbrough, which was established in 1876 ; the North-Eastern 
Railway Company’s store, at Middlesbrough, which has, however, 
not held any iron since April, 1902; and that at Seaton Carew. 
The Seaton Carew Iron Company makes hematite pig iron, and 
has three furnaces built, while a fourth is in course of construc- 
tion. Connal’s store on 16th contained no less than 599,740 tons 
of Cleveland pig iron, but no hematite iron, the makers of the 
latter being averse to their iron being lodged in a public store, as 
they consider it against their interests, and the iron is sold on the 
understanding that it is not sent into a public store. 


Manufactured Iron and Steel. 

Business continues to improve in most branches, and pros- 
pects are generally encouraging. The better situation is most pro- 
nounced in the rail, plate, angle, and galvanised sheet departments. 
The steel rail makers are more fuliy occupied than they have been 
for quite two years ; in fact, all the mills are employed to the full 
extent of their capacity, and buyersare paying £5 12s. 6d. per ton net 
f.o.b. for heavy steel rails. There is great activity in the steel ship 
plate trade, and £6 15s. less 24 per cent. delivered at the yards 
on the North-East Coast has to be paid for them. The position is 
not so good where iron plates are concerned. These used tobe 
7s. 6d. per ton dearer than steel plates, but now they are cheaper 
than the latter by 5s. per ton, and yet orders are so scarce that the 
mills work very irregularly. Steel ship angles are at £6 7s. 6d, 
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iron ship angles at £7, both less 2} per cent. f.o.t. Galvanised 
and corrugated steel or iron sheets, 24 gauge, have been advanced 
by local manufacturers to £11 5s. per ton, less 4 per cent. f.o.b., 
and the mills are well supplied with work. Hughes, Bolckow, 
Vaughan and Co., iron merchants, &c., Middlesbrough, havesecured 
six acres of land on the river Blyth, at North Biyth, in Northumber- 
land, for the purpose of carrying on there the business of breaking 
up obsolete battleships, work which they have been carrying on for 
some years on the ae M-. Castles, who has had a lengthy 
experience in this work, has become associated with Hughes, 
Bolckow and Co, in this enterprise. 


Shipbuilding. 

Business in this branch of industry was never so active as 
at present, and the outlook is very assuring, especially as there is 
more than enough work for the steamers that are in commission, 
and trade isimproving. The rates are moving up both for outward 
and homeward voyages, for the latter rather markedly so. Tyne- 
side shipbuilders are asked to quote for a pontoon dock for the 
Crown Colony of Nigeria. The better state of affairs in ship- 
building is indicated by the fact that R. and W. Hawthorn, Leslie 
and Co., Limited, will pay a 10 per cent dividend, and that Jno 
Spencer and Co., Newburn-on-Tyne, one of the leading firms of 
platemakers, made a profit of £36,432 in the last financial year, 
against £11,360 in the previous year, and they will pay 3} per 
cent. as compared with 24 per cent. in 1910, nil in 1909, and nil in 
1908. An improvement in the ship-repairing business, both on the 
Tyne and the Tees, is to be reported. 


Coal and Coke. 

Considerable improvement is reported in the coal trade, 
particularly the gas and bunker coal branches. Consumers abroad 
are baying more freely, as the tendency of prices is upwards, as 
also is the case with the rates of freight. Gas coals are up 3d. 
per ton this week, best being at 10s. 9d. to 11s., and seconds at 
Ys. 9d. to 10s. Good bunkers are at 10s., and ordinary at 93. 73d. 
Coking coal is in more demand for export, and 9s. 6d. to 10s. is 
obtained for it. Foundry coke is at 16s. to 17s. per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 


A FAIRLY active inquiry sprang up for Cleveland warrants 
towards the end of last week, and a comparatively large business has 
since been done at prices showing an improvement of about 6d. per 
ton. There had been comparatively small additions to stocks for 
the past week or two, and as makers’ ideas regarding their several 
brands were firm, and shipments rather better, when some buying 
orders came to hand it was suddenly realised that warrants could 
not be had onsuch easy terms as had been supposed. Consumers, in 
not a few instances, had been working on short supplies, and this 
speedily brought an increased inquiry. Occasionally there has been 
a halting disposition in the market, attributable, apparently, to the 
threatening aspect of labour affairs. Since last report business has 
been done in Cleveland warrants from 46s. 9d. to 47s 3d. cash, 47s to 
47s. 6d. one month, and 47s. 6d. to 48s. 1d. three months. Owing 
to a strike of dock labourers at Grangemouth, the distribution of 
Cleveland iron arriving there by means of the Firth and Clyde 
Canal has been materially interrupted, and reports are current 
that some of the foundries on the route of the canal have become 
short of supplies. The Carron Company is more mdependent in 
this matter than other concerns in the same district, owing to the 
fact that it manufactures its own pig iron. Arrivals at Grange- 
mouth from the Cleveland district in the past week amounted to 
10.768 tons, being 1055 tons more than in the corresponding week 
of last year, so that there would be really no scarcity of iron if 
the men that handle it were not on strike. 


The Scotch Pig Iron Trade. 

. _ The demand for Scotch pig iron has been improving. It 
is believed that as regards forge and foundry qualities the in- 
creased inquiry is due to some extent to the difficulty of obtaining 
adequate supplies of English iron caused by the dockers’ strike. 
But apart from this, there can be no doubt that consumers, who 
have been working with small stocks, have become more inclined 
to purchase in consequence of the hardening tendency of the 
market. They have had an opportunity of doing so, without 
values being unduly raised against them, for quotations, while 
firmer, do not show much alteration. Govan and Monkland are 
quoted f.a s. at Glasgow, Nos. 1, 56s.; Nos. 3, 65s.; Carnbroe, 
No. 1, 60s.; No. 3, 56s.; Clyde and Gartsherrie, Nos. 1, 6l1s.; 
Nos. 3, 56s.; Summerlee and Langloan, Nos. 1, 63s.; Nos. 3, 
583.; Coltness, No. 1, 82s. 6d.; No. 3, 58s.; Eglinton, at Ardrossan 
or Troon, No. 1, 55s. 6d.; No. 3, 54s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 64s ; No. 3, 59s. ; Dalmellington, at Ayr, No. 1, 
56s. 6d.; No. 3, 543. 6d.; Shotts, at Glasgow or Leith, No. 1, 62s.; 
No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 63s.; No. 3, 58s. 
perton. There are 83 furnaces in blast in Scotland, compared 
with 84 at this time last year. There has been a considerable in- 
crease in the shipments of Scotch pig iron, those in the past week 
reaching 5183 foreign and 4400 tons coastwise, and the total of 
9533 tons being 4229 more than in the corresponding week of last 
year. 


Finished Iron and Steel. 

: A decidedly more favourable feeling prevails in the 
finished steel department, but the works have been hampered in 
their output by the extremely warm weather, which at times 
rendered it impossible for the men to work at the furnaces. The 
foreign demand for sheets has become pressing. and prices have 
gone up in the last few weeks to the extent of 7s. 6d. to 10s. per 
ton. here is also a strong call for galvanised sheets, and 
merchants are more anxious purchasers of both kinds of sheets 
than for a considerable time past. There is a somewhat firmer 
tendency in the bar iron trade ; but the work coming forward is 
still insufficient to keep all the works in full operation. The circum- 
stances of the steel trade, however, are decidedly more favourable, 
Furnaces and machinery that had been out of use for a considerable 
time are now being utilised. Shipbuilding material for home use 
is much in demand; but in addition to this, the makers are 
dealing with important orders for export, and fresh contracts of 
this description are reported which will prolong the present activity. 
The inquiries still to be disposed of would seem to forecast a very 
gratifying state of business. It is reported that, as a rule, orders 
now coming to hand will have to wait their turn for delivery. 


The Engineering Trades. 

There is a steady run of good business in the different 
branches of the engineering trade. Marine engineers and boiler- 
makers have very good employment. Makers of sugar-crushing 
plant have recently made some additions to their order-books, and 
firms engaged in bridge building report a somewhat better state 
of trade. Some additional work has also been placed in the tube 
trade. Inquiries are being made for steel on the part of Canada, 
out of which it is thought some important business may come. 


The Coal Trade. 


‘ There has been a large increase in the amount of business 
in the coal trade both on the Clyde and at Eust Coast ports. A 
strike of dock labourers at Grangemouth, while causing much in- 
convenience there, is diverting vessels to other ports. While 
labour troubles in the South have prevented some vessels from 
arriving at Scotch ports in time to keep their loading engage- 
meats, there has on the whole been a good supply of tonnage. 
Prices of coal are firm about the figures of last week, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THERE was a very important meeting held on Saturday at 
Cardiff of the South Wales executive, and there was present a 
strong deputation from the Cambrian Combine collieries. In the 
earlier part of the meeting a proposal to support a general strike 
amongst the colliers was di d, the contending parties assert- 
ing that it was only by a general stoppage that the colliers of the 
Combine could obtain what they consider their just wages. This 
proposition was not supported, and at the close the efforts of the 
leading members were occupied in discussing the proposition of 
Mr. Hartshorn that if the men would return to work their interests 
should be safeguarded to the extent of £2 per week during the 
period they would be idle, while a trial could be given of the 
agreement of May this year. This proposal, it was pointed out, 
was an unprecedented one in the history of the council, and was 
one which would place them in a most invidious position, for 
if the Cambrian men were to be given this privilege, there was 
no reason why other men on strike should not be similarly treated. 
On Monday the Executive Council met again, when, after a —? 
discussion, it was practically unanimously agreed by the members 
that the men should be asked to return to work, the only out- 
standing point being whether they should do so under the terms of 
the agreement of October 22nd last year or under those of May 
this year ; the responsibility of deciding this issue it was agreed to 
be vested in the workmen themselves. At the end of the meet- 
ing it was decided to adjourn until Wednesday, when the work- 
men’s committee is expected to give its final and decisive opinion. 
In the Cardiff district on Monday the result of the meeting of the 
representatives was accepted as the ending of the strike, and by 
all classes as the end of the struggle. This has lasted ten months, 
and has been the longest and most ruinous in the industrial 
history of the district. The direct loss is estimated at three 
millions sterling. The terms accepted are those which were offered 
at the inning of the conflict. The irony of this is freeiy dis- 
cussed. The pits involved were those of the Cambrian, employing 
4200 men; the Glamorgan, 3900; the Naval, 2900; and the 
Britannic, 750 men ; representing an output of 3400 tons. It is 
not expected that the pits will be got into full working order for 
several weeks. 


The Ending of the Strike. 

Cardiff—Wednesday. On ‘Change it was confidently 
believed that before the day passed the decision of the men would 
be given in favour of a return of the 12,000 colliers of the Combine. 
It is only their formal acceptance that is now wanting. There is, 
of course, the fear that in the present unrest of the labour market 
a hitch will occur ; but the strong probability is that as the funds 
are now exhausted, the men have no alternative but to return. 
No other course is open. The position to-day is one of great 
difficulty, a large number of steamers waiting to load, and supplies 
are quite inadequate. Large and small values very firm. 





Latest Prices. 

Best large steam, 18s, 6d. to 19s.; best seconds, 17s. to 18s. ; 
ordinaries, 16s. to 16s. §d.; best drys, 16s. 6d. to 17s.; ordinary, 
15s. to 15s. 6d.; best washed nuts, 14s. 6d. to 15s.; seconds, 
13s, 6d. to 14s.; best washed peas, 12s. 6d. to 13s, 6d.; 
seconds, 11s. to 12s.; best bunker smalls, 10s. 3d to10s. 9d.; best 
ordinaries, 9s. 6d. to 10s.; cargo smalls, 8s. 6d. to 9s. 3d.; 
inferior, 7s. 6d. to 8s.; best Monmouthshire black vein, 15s. 9d. 
to 16s.; ordinary Western Valleys, 15s. 3d. to 15s. 6d.; best 
Eastern, 14s. to 14s. 6d.; seconds, 13s. 6d. to 13s. 9d. Bitu- 
minous: Very best house, 17s, to 18s.; best ordinaries, 143, 6d. 
to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. 
to 13s. 9d.; smalls, 10s. 6d. to 10s. 9d.; No. 2 Rhondda, 12s 
to 12s. 6d.; through, 10s. 3d. to 10s. 6d.; smalls, 7s. 6d. to 8s. 
Patent fuel, 16s. 6d. to 17s.6d. Coke: Special foundry, 24s. to 
25s.; foundry, 18s. to 20s. 6d.; furnace, 16s, to 17s. Pitwood 
nominal, scarce, and high prices prevailing. 


Newport (Mon.) Coal. 

Newport (Mon.) and its districts have benefited by the 
strike, which is now regarded as ended. A glance at the totals 
shows that, while Cardiff has been a great sufferer, the port of 
Newport has had a notable increase. Last week again the coal 
shipments were nearly 70.000 tons to foreign destinations, and 
11,747 tons to coastwise. Mid-week the leading feature was great 
firmness of spot coals and of forwards, Great pressure for 
supplies. Very best black vein, 15s. 6d. to 15s. 9d.; Western 
Valleys, 14s. 9d. to 15s. 3d.; Eastern, 13s. 9d. to 14s.; other kinds, 
13s. 6d. to 13s. 9d.; best smalls, 8s. to 8s. 6d.; seconds, 7s. 6d 
to 8s.; inferiors, 7s. 3d. to 7s. 6d. Bituminous: Best households, 
15s. 6d. to 16s. 6d.; seconds, 14s. to 15s. Patent fuel, 16s. 6d. to 
17s, 3d. Coke: Foundry, 18s. to 20s.; furnace, 16s. to 17s. 
Pitwood, nominal ; high figures prevailing. 


Swansea Coal. 

The holidays as usual curtailed the shipments to a large 
extent. It was shown by totals that in coal alone there was a 
decrease of 11,000 tons. Latest:—Anthracite coal steady, good 
undertone, ; Swansea large, good demand ; Genoa option coals 
practically unobtainable ; buyers hard pressed to complete steamers 
in dock ; red vein rather weak ; machine-made nuts and cobbles 
steady at last figures ; beans and peas very firm ; rubbly culm in 
good demand, high prices ruling ; steam coal easy ; smalls firm. 
Latest :—Best malting, hand picked, 21s. to 22s. net ; second, 
18s. 6d. to 20s. net; big vein, 16s. to 17s. 6d., less 24; red 
vein, lls. 6d. to 12s. 9d., less 24 ; machine-made cobbles, 2s. 6d. 
to 22s. net; Paris nuts, 22s. 6d. to 23s. net; French nuts, 22s. 6d. 
to 23s. dd. net ; German nuts, 22s. to 23s. 6d. net; beans, 19s. 
to 2ls. net; machine-made large peas, lls, 6d. to 12s, 9d. 
net: fine peas, 9s. to 10s. net ; rubbly culm, 7s. 3d. to 7s. 9d., 
less 24; duff, 4s, 3d. to 4s. 9d. net. Steam coal: Best large, 17s. 
to 18s.; seconds, 13s. to 14s. 6d.; bunkers, 10s, to 11s. 3d.; smalls, 
7s. 6d. to 8s. 6d., allless 24. Bituminous: No. 3 Rhondda, 17s. 6d. 
to 18s. 6d.; through, 13s. 6d. to 15s.; small, 10s. 6d. to Lls., 
all less 24. Patent fuel, 14s. 6d. to 15s. 3d., all less 2. 


Tin-plate. 

The extreme difficulty in carrying on operations in the 
great heat of this most extraordinary summer will long be remem- 
bered. In many quarters works have had to be closed down. 
Last week was described as the hottest week of an exceptionally 
hot summer. The reports from Swansea giving the Harbour 
Returns show that 84,357 boxes were shipped, and that 50,963 
boxes were received from works, and that stocks remain at 172,478 
boxes. Latest :—Tin-plate continues to be a very steady market, 
and the demand is admitted to be quite as large as manufacturers 
can deal with. The hot weather has made it difficult to keep up 
deliveries. Makers’ quotations are as follows:—Bessemer cokes, 
133. 103d. to 143.; ternes, 253. 6d.; C.A. roofing sheets, 30 g., £9 
to £9 5s.; big sheets for galvanising, 30 g., £9 5s. to £9 7s. 6d.; 
finished black plates, £11 5s. to £1110s.; galvanised sheets, 
£11 5s. to £11 10s. per ton; block tin, £189 10s, cash, £186 10s, 
three months. 


Iron and Steel. 

There was little done last week at Dowlais. The Bessemer 
furnaces, Goat Mill, and Big Mill were inactive; but a large staff 
of men had full employment in overhauling machinery. Blast 
furnaces were in good work, and a large make of pig iron was 
obtained. Steel make at Llanelly was fairly good; at Landore 
a good yield was registered from the furnace, and 915 tons 
were received at the harbour. Iron and brass foundries and 





tube works, also engineering works, busy. Market quotations,— 


Swansea: Pig iron, hematite, mixed numbers, 62s. cash, 62, 3q 
month; Middlesbrough, 47s. 2d., 47s. 5d. month; Scotch, 
53s, 3d. cash, 53s. 6d. month; Welsh hematite, 65s. to 66, 
delivered ; East Coast hematite, 65s. to 66s. c.i.f.; West Coast 
hematite, 65s. to 66s, c.i.f. Steel bars: Siemens, £5; Bessemer 
£4 17s. 6d.; iron ore, 18s, 6d. to 19s., Cardiff, Penarth, or Barry, 
Other quotations :—Copper, £56 11s. 3d. cash, and £57 5s. throe 
months, Lead, English, £14 10s.; Spanish, £14 ; spelter, £26 15... 
silver, 24d. per oz. bi 








MM MERICAN NOTES. 
( our own Correspondent.) 
New YorK, August 9th, 


ALL indications this week point to a healthy improvement in the 
demand for structural material. Action is now pending on several 
large contracts for snbway work in this city and for the Hell (ate 
bridge, the latter enterprise calling for 36,000 tons. The sub. 
way construction calls for very much more, but only small portions 
of a few thousand tons will be ordered as the work proceeds. The 
contract for 10,000 tons for the Kansas City terminal will go to a 
New York concern, The New York Shipbuilding Company has con- 
tracted for 15,000 tons shapes and plates. The extension of one or 
two automobile plants at Detroit, Michigan, will take quite a lot, 
The large shops of the Electric Company at Erie, Pa., are contract- 
ing for 80,000 dols. worth of machinery for the plant at that place, 
Much building in the way of railway shop work has recently been 
determined upon, and this with the requirements for equipment 
will bring an inflow of orders which will at least preserve the present 
degree of mill activity. Rolling mills and those plants which use 
malleable iron have begun to buy for autumn necessities. Agri. 
cultural implement plants have recently begun to order the ship. 
ment of material contracted in June. Shipbuilding work is also 
taking more material than usual. Many of these orders have yone 
to western instead of eastern mills These inquiries and orders 
have apparently put a stop to the irregularity in prices which has 
characterised the market for two or three months. The production 
of pig iron for the first half of this year was 11,665,796 gross tons 
as compared with 14 978,738 tons for the first half of last year. The 
copper market is quiet and a slight decrease in surplus is noted, 
Exports for last month 34,955 tons. The average price is 12}. The 
foreign syndicate in tin controls the situation. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





WE have been informed that the partnership heretofore subsist- 
ing between Mr. William Charles Cloete Hawtayne and Mr, 
George Alexander Zeden, carrying on business as consulting 
engineers at No. 9, Queen Street-place, under the style or form of 
Hawtayne and Zeden, has been dissolved by mutual consent as and 
from the 30th day of June, 1911. 

THe Parsons Motor Company, Limited, of Town Quay, South- 
ampton, asks us to state that its works will be closed for the 
annual holiday from Saturday, August 26th, till Monday, September 
4th, during which time a small staff will be on duty to attend to 
urgent matters. 








ContTracts.—For Bordon Camp electricity supply Willans and 
Robinson, Limited, Rugby, have received an order from the War- 
office for three Willans-Diesel direct-current generating sets to the 
specification of Messrs. Kennedy and Jenkin. The Balmain 
(Australia) Electric Light and Power Supply Company, Limited, 
has placed an order with the same firm for a 500-kilowatt 
Willans impulse disc and drum mixed-pressure steam turbine 
coupled to a General Electric alternator and exciter. The turbine 
will exhaust into a vacuum-augmentor surface-condensing plant, 
which Willans and Robinson, Limited, will also supply. 


PASSING-OUT EXAMINATION OF NAVAL CabDeTs (Part I).—We 
have received from the Admiralty the following list giving in order 
of merit the results of the passing-out examination of Naval 
Cadets (Part I.), July-August, 1911 ;—W. S. Green, N. F. 
Wheeler, L. P. M. Milner, T. C. Greenway, H. A. Packer, D. C. 
G. Neish, W. L. C. Carter, W. A. Broadfoot, T. M. Smith, H. E. 
Spragge, R. R. Lyle, D. C. Bell, E. E. Hill, H. E. H. Burberry, 
k. G. Fenton-Livingstone, E. V. Lees, C. C. Fiemming, E. H. C. 
Branson, W. F. Horner, R. B. Wilmot-Sitwell, H. F. Langley, M. 
H. J. Hammick, C. R. Thompson, E. L. Berthon, P. A. Brooke, 
H. P. Chubb, J. A. B. Willson, R. P. Selby, R. C. Crooks, T. B. 
Thomas-Peter, Hon. A. J. M. Stuart, D. F. Mackeson, G, A. 
Nunneley, R.S. Laidlaw, A. W. Mylne, H. B. Woollocombe, J. 
B. Findlay, C. W. F. Stafford, D’A. G. C. Collis, H. F. Vernon, 
G. E. P. How, G. W. H. Smith, RE. F. M. Mackenzie, C. H. L. 
Evans, 8. Barry, Lord George J. L’E. H. Morpeth, H. W. A. 
Kemmis, K. A. 8. Clarke, P. W. Rhodes, C. P. V. Van der By], 
A. D. L. Macpherson, W. B Walker, N. B. Deare, D. P. 
O'Callaghan, H 8.8. Boldero. W. O. Serymgeour-Wedderburn, 
absent sick, classed on the results of the term’s work. 


On the Simplon railway there are two types of electric 
locomotives in use which are supplied from an overhead line with 
three-phase current at 3000 volts and 16 periods per second. These 
are specially noteworthy in their arrangements for the regulation 
of speed. In the older locomotives, such as are in use on the 
Burgdorf-Thun line, the regulation is effected by mechanical 
means, whereas in the Simplon engines electrical means are used. 
One type is arranged for two speeds of 21.7 miles and 43 4 miles 
per hour. At the former speed each of the two motors develops 
400 horse-power, and the tractive effort is 12,760 lb., and at the 
latter speed each motor develops 550 horse-power, and the tractive 
effort is 8800 lb. The second type is arranged for four speeds, 
16.12, 21 7, 32.86 and 43.4 miles per hour. At the lowest speed 
each motor develops 550 horse-power, and at the highest speed 
850 horse-power, while the tractive effort in the former case is 
25,300 lb., and in the latter case 14,0801b. Each locomotive of the 
larger type is fitted with a small transformer and secondary 
battery, so that it can be lighted up even although all current 1s 
switched off from the overhead wires. This is found of great use 
in the running sheds. 

City AND GUILDS (ENGINEERING) COLLEGE.—A special course of 
advanced instruction in ‘‘The Systematic Design and Manufac- 
ture of Dynamo-electric Machinery ” will be given at the City and 
Guilds (Engineering) College, Exhibition-road, South Kensington, 
S.W., under the general supervision of Professor T, Mather, 
F.R.S., M.I.E.E. The course is intended for post-graduate and 
other duly qualified students, the number of which will be strictly 
limited. The course will include a full study of the problems 
arising in the electrical and mechanical design of electric 
machinery, with detailed consideration of the factors involved in 
manufacturing and standardising. The lecturer is Mr. W. E. 
Robson, M.I.E.E. The lectures, about forty-five in number, will 
be delivered during the first half of the session—October to 
February—and the practical work will commence in October and 
continue throughout the session. Ratings, frame sizes, windings, 
&c., for complete lines of machines will be considered in detail, as 
wel] as works organisation required for systematic manufacture 
and for developments. In addition to lectures, practice in design- 
ing, estimating, and drawing-office work will be given, and 
advanced laboratory work relating to the limiting conditions 
existing in modern machines. Application for admission to the 
whole course or parts thereof should be made by letter to the 
Dean, City and Guilds (Engineering) College, Exhibition-road 





London, 8.W. from whom all particulars may be obtained. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


THE prolongation of the Pig Iron Convention for another 
irs cannot fail to have a favourable influence on the iron 


pate de by and by ; for the present business is quiet but steady, 
extensive sales being rather an exception. Employment at the 


works is satisfactory, and will probably increase later on. Inland 
trade in semi-finished steel is regular, but prices continue unre- 
munerative ; the business done on foreign account is very firm 
and active. Additionai orders in heavy railway material have 
been given out by the State Railways ; the requirements of the 
2,varian State Railways are in excess of those of last year. 
Light section rails are in animated request. Sectional iron is 
in lively demand, and the outlook is decidedly fair. At a 
recent meeting of bar makers it was resolved not to reduce 
rices below M.102 p.t. for basic bars, free Oberhausen, 
while M 96 p.t. free Antwerp is quoted for foreign sales, The 
next meeting of bar makers will take place on September Ist. 
The Diisseldorf dealers in bars have raised their prices M. 5 p.t. 
as from August Ist. Increasing firmness is reported from the 
plate trade, both as regards heavy and light material. In a 
number of instances M. 138 to M. 140 pt. have been asked for 
long terms of delivery, while the basis quotation is M. 134 to 
M. 135 p.t. Boiler plates realise up to M. 136 p.t., and the 
demand is rising. Hoops are in strong request, and the inland 
price is fixed at M. 127.50 p.t., the export quotation being, on an 
average, M. 122.50 p.t. free on board at Antwerp. Influenced by 
the newly formed Pig Iron Convention, the blast furnace works of 
the Siegerland advanced, in the course of last week, rates for pig iron 
M. 2 to M. 3 p.t.; the tone all round is more hopeful. According 
to statistics given by the South German Section of the Union of 
Iron and Steel Masters, the production of pig iron at the Saar and 
Mosel works was, for July of this year, 154,225 t., 101,102 t. fall- 
ing to the Saar Works, and 53,123 t. to those of the Mosel. After 
the dissolution of the Wire Convention weakness is the character- 
istic feature of the wire trade ; a marked downward movement for 
all descriptions of wire and wire articles can be noticed. On the 
Ist of August the prices for drawn wire met with a reduction of 
M. 7.50 p t. for sales in the third quarter. The mills that do not 
produce their own requirements in billets will feel this reduction 
‘eenly, for billets have not moved downwards, standing at M. 100 
p t. as before, although the Steel Convention has been repeatedly 
requested to reduce the prices for billets ; a decision in this respect 
will probably be made at the next meeting of the Steel Conven- 
tion. 


List Quotations. 

The following are the current list rates, per ton, free at 
works :—Raw spathose iron ore, M. 11.60; roasted ditto, M. 16.50; 
Nassau red iron ore, M. 14.50 p.t. net at mines ; Spiegeleisen, 10 
to 12 p.c. M., M. 64 to M. 65; white forge pig, M. 62 to M. 63; 
Siegerland quality, M. 59 to M. 60; iron forsteel making, Rhenish- 
Westphalian brands, M. 63 to M. 64; Siegerland, M.60 to M 61; 
German Bessemer, M. 70; basic, free Luxemburg, M. 2 to M. 53; 
Luxemburg forge pig, free Luxemburg, M. 48 to M. 50; Luxem- 
burg foundry pig, No. 3, M.52; German foundry pig, No. 1, 
M 66; No. 3, M. 52; German hematite, M 70; common bars in 
basic, M. 99 to M. 105; iron bars, M. 130 to M. 133; hoops, M. 125 
to M. 130 ; commun steel plates, M 120 to M. 122; steel plates for 
boiler-making purposes, M. 130 to M. 132 ; sheets, M. 135 to M. 140. 


The German*Coal Market. 

A regular business is done in Upper Silesia, and prospects 
are fair because the sugar mills will soon be purchasing freely 
before the winter prices come into force. General sales of the 
Upper Silesian pits in July were considerably higher than in the 
same month last year. Exports to Russia have been particularly 
good recently. Inthe Rhenish-Westphalian district a satisfactory 
business is reported in engine coal, as well as in coke and 
briquettes. 


Austria-Hungary. 

The week now past has brought nochange in the iron and 
steel industry. Makers, ina good many instances, are feeling the 
need of more orders, but they have been regulating the produc- 
tion of pig iron fairly well to demand, and so stocks are only 
slowly increasing. Prices have been pretty well maintained. Coal 
for house fire purposes is dull as before, while gas coal bas been in 
rising request. Very good accounts come in from the Ostrau 
Karwin district, deliveries having improved as compared with 
previous months. 


The Belgian Iron Market. 


A somewhat favourable report can be given this week, 
the position of the iron market having further stiffened. 
Numerous contracts at raised quotations are being booked. Bars 
rose from £4 10s, to £4 13s. p.t. for export, and for basic bars 
£4 15s. p.t. has been asked, but purchasers do not appear inclined 
to pay as much as this. Still, increasing firmness can be stated to 
exist in nearly all branches, The majority of the larger establish- 
ments are provided with work for two to three months. Con- 
sumers show a decided inclination to place forward orders, but 
makers do not like to be tied down until prices have been regulated. 
Rods have advanced from £5 Is. p.t. to £5 4s. p.t. Prices 
for plates have only been slightly raised, but demand and inquiry 
are satisfactory. Girders remain in very good call, and the same 
may be said of rails. Also in the rail trade a fair amount of 
activity is felt, in spite of the dissolving of the Rail Convention. 
Belgian export in the first six months of this year has developed 
satisfactorily, showing an increase of 49,000t as compared with 
the same period last year. Stocks in semi-finished steel have de- 
creased, and prices for export have risen 3s, p.t. within a very 
short period. Crude iron is depressed as before, offers exceeding 
the demand The following prices continue to be quoted, free 
Charleroi :—Forge pig, 58f. to 60f. p.t.; basic, 65.50f. to 67f. p.t.; 
foundry pig, 66f. to 67f. p.t. Engine coal is in active and in- 
creasing demand. In briquettes consumption is much higher than 
output. 








GREAT developments in the use of the electric current 
in agricultural operations have taken place in various parts of 
Switzerland, and noteworthily in the Canton de Vaud. According 
to the Hlecti ical Review, the very smallest communes of this canton 
are supplied with electricity, which is furnished by a company, 
the two stations of which, situated on the banks of the river Orbe, 
have a capacity of between 12,000 and 15,000 horse-power. The 
primary distributing pressure is 13,500 volts. There are two networks 
—one supplied with single-phase current for lighting and for small 
motors up to 1 horse-power and minor motive requirements, the 
other for power purposes generally, the current being three-phase. 
More than forty communes in the canton have founded co-operative 
threshing societies, each of which possesses a threshing machine, 
driven by an electric motor, housed in a bought or hired building. 
The shareholders make use of the plant according to a fixed rota- 
tion, paying for the same according to either the weight or the 
number of sacks of grain obtained. The consumption of power is 
found to be 12 horse-power with an English thresher and 8 horse- 
power with a German machine for 650 kilos, to 800 kilos. produc- 
tion per hour. The simultaneous use of a straw vibrator requires 
an additional 1 horse-power ; of a straw elevator, 1 horse-power ; 
and of a straw baling press, 3.5 horse-power. ‘ 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 

of the Communicator is printed in italics. 

s When the abridgment is not illustrated the Specification is without 
rawings. 


ng 
Copies of Specifications may be obtained at the Patent-ofice Sale Branch 
Southa is , W.C., at 8d. each, : 


25 any buildings, -lane, be 
The rst te gun to the Gate of @ cation; the second date at the 
of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 


Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 


the Patent-office of opposition to the grant of the Patent. 





TURBINE MACHINERY. 


5942. March 9th, 1911.—IMpROVEMENTS IN PACKING DEVICES 
FOR SHAFTS, Aktiebolaget de Lavals Augturbin of Jarla, 
Stockholm, Sweden. 

A is the rotating shaft, and B the fixed diaphragm through 
which it has to pass. The rings of the labyrinth packing are carried 
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by a member C attached to the diaphragm B. The member C is 
grooved or recessed at D E, so that it is free to expand or con- 
tract. With this construction, distortion due to excessive tem- 
perature is, it is claimed, avoided.—July 26th, 1911. 


DYNAMOS AND MOTORS. 


9201. April 13th, 1911.—IMPROVEMENTS IN THE COOLING OF THE 
CoMMUTATORS OF DyNAMO ELECTRIC MACHINES, Max Jvobn 
Railing and Albert Thomas Bartlett, both of the General 
Electric Company’s Works, Witton, Birmingham. 

In the engraving, A represents the shaft and B a longi- 
tudinally perforated cone or cy!inder supporting the commutator 
bars C, strengthened by the shrink ring D, and E is an air space 
under the bars C, to which it is required to lead filtered air. On 
the cone B is a hollow cylinder F, perforated as shown, and formed 
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with grooves G on its outer periphery, or a separate longitudinally 
perforated ring attached to the shaft may be used. H is a cover, 
preferably split about a diameter, with grooves corresponding to 
those at G and arranged as shown, the object being to form an air 
trap offering a considerable resistance to flow of air ; the end of H 
remote from the commutator is shown attached to the bearing 
pedestal J. One or more openings K are provided in the cover H, 
through which the filtered air is forced or drawn to the air space L. 
Various modifications are described.—July 26th, 1911. 


TELEGRAPHS AND TELEPHONES. 


8387. April 4th, 1911.—NzEw oR IMPROVED MEANS FoR RECEIVING 
ELEcTRIC WAVES IN WIRELESS TELEGRAPHY AND TELEPHONY, 
Dr. Rudolf Goldsmidth, of 8, Herderstrasse, Darmstadt, Germany. 
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This invention is based on the principle of the asynchronous 


to such an extent that they become capable of being directly per- 
ceived in a telephone or of actuating other apparatus. The 
current coming from the antenna and passing down to the earth 
directly or by the intervention of transforming intermediate circuits 
stationary or movable relatively to each other, is conducted into 
the stator coil 8, whilst the rotor R is preferably short-circuited 
with a condenser C serving for regulating or ‘‘tuning” purposes. 
The receiver T is inserted into the rotor circuit, or it may be, in con- 
nection with an intermediate circuit. If the receiver is actuated 
from the rotor in such a manner that the transformation of fre- 
quency before mentioned occurs, then the frequency of the rotor 
currents, which corresponds to the “slip” may be so chosen that 
a musical sound is produced within the telephone. The wiring 
need not, of course, be such that the whole current passes through 
the receiver. Whether the apparatus T is connected up in 
parallel or in series depends mainly upon its own resistance.—./1/y 
26th, 1911. 


SWITCH GEAR. 


7736. March 28th, 1911.—IMPROVEMENTS IN RuEostats. Ernest 

Schattner, of the Electrical ——— Company, Limited, of 

Milford Works, Queen’s-road, Battersea. 

This invention has reference to rheostats for use in cases where 
the amount of energy to be dissipated is not large. A is a circular 
block of porcelain, recessed at C. Within this recess the parts of 
the rbeostat are mounted, and when the block A is placed in posi- 
tion, they are enclosed and protected. The porcelain block is 
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secured to a slab or abutment by screws that are passed through 
the holes B. Ventilation of the recess is provided for by means of 
slots D. There is a groove at X which receives the resistance 
material O, such as carbon, graphite, carborundum, and a non- 
conducting cement, such as Portland cement. 
pushed into the resistance material before it has time to set. The 
remaininy constructional details are fairly evident from the draw- 
ings.— July 26th, 1911. 


CRANES AND CONVEYORS. 


27,447. November 25th, 1910.—IMPRovED CENTRING AND Svp- 
PORTING DEVICE FOR REVOLVING FLOATING CRANES, Cowans, 
Sheldon and Co., Limited, of St. Nicholas Works, Carlisle, 
J. W. Branston, of 2, Berlin-terrace, Carlisle, and J. C. Dove, 
of the said company. 

A centre pivot or mast A is attached to the pontoon. This mast 
is intended only to take the horizontal forces due to the unbalanced 
load. A roller path or turntable B is arranged external to and 
concentric with the mast. This turntable carries the deadweight 
of the revolving superstructure and load. The superstructure C is 
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attachea by pivots to the turntable at D in such a way that the 
horizontal forces are transmitted to the mast through rollers at E 
and F, while the deadweight is borne evenly over the turntable B. 
The turning power is to be applied at the outer circumference of 
the roller path. In this way the centre of gravity of the revolving 
part is brought low down near the deck of the pontoon, thereby 
securing stability, and the point of support carrying the horizontal 
forces is placed high, thereby securing strength and rigidity.— 
July 26th, 1911. 


7138. March 22nd, 1911.—IMPROVEMENTS IN DERRICK CRANES, 
Sir William Arrol and Co., Limited, of 85, Preston-street, 
Bridgeton, Glasgow, and Eugene Jullien, of Parkhead Crane 
Works, Glasgow. 

This crane is intended particularly for use in shipyards. It com- 
prises a mast A and jib B which can be slewed round by a motor 
and worm gearing arranged on the platform C. The jrb consists 








generator. The object is to diminish the frequency of the waves 


of a stayed framework, the lower boom D of which provides an 
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A rope F carried over guide pulleys 


inclined path for a trolley E. 
A second 


on the jib and on the trolley serves to support the load. 





rope G is provided for moving the trolley along the jib.—Ju/y 26th, 
1911. 


TESTING AND MEASURING INSTRUMENTS. 

J 

13,707. June 8th, 1911.—IMPROVEMENTS IN ELECTRICAL 

MEASURING INSTRUMENTS OF THE DYNAMOMETER TYPE, 

Siemens Brothers and Co., Limited, of Caxton House, West- 
minster, 8. W. 

The outer ring-shaped part of the iron core A has two fixed 
windings F and two lobe-shaped parts K, which project into and 
almost fill the inner hollow space, leaving two arc-shaped air 
spaces C,in which the coil S, carrying the pointer Z, moves, 
and the diametrically disposed slot D in connection with the air 
spaces C, The whole air space is approximately Z-shaped. The 
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central slot D is wide enough to allow the moving coil S to be 
inserted from abcve and then turned around into its working posi- 
tion. The sides of the core lobes K are so formed, as shown in 
the diagram, that the width of the air gap continually increases in 
the direction of the deflection of the moving coil, and, conse- 
quently, the induction density decreases towards the central axis 
of the instrument, corresponding to the slot D. Although the 
width of the air space would be varied in this manner for ammeters 
and voltmeters, it would be arranged to be constant, or nearly 
constant, for wattmeter instruments of the dynamometer type.— 
July 26th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


16,883. July 15th, 1910.—IMPROVEMENTS IN ROTARY GRINDING 

OR ABRADING APPARATUS, D. Napier and Son, Limited, of 
Acton Vale, London, W., and E. J. Loseby, of 16, Derwent- 
water-road, Acton, W. 

This invention refers really to the grinding head of rotary grind- 
ing machines, and provides for the driving of the spindle by a 
turbine. In Fig. 1 the turbine is indicated at A, B being the con- 
trolling valve, and C the exhaust. The turbine shaft is extended 
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through the bracket D, and forms the spindle for the emery 
wheel. In Fig. 2 the turbine shaft is joined to the emery wheel 
spindle by a flexible shaft. The emery wheel spindle is carried 
excentrically in a bush fitted within the bracket E. A pulley F is 


excentricity of the spindle in the bush can be varied so that at 
one setting of the work the inner and outer surfaces of, say, a 
washer, can be ground.—J/uly 26th, 1911. 


20,974.. September 8th, 1910.—IMPROVEMENTS IN TURRET LATHES, 
Ludw. Loewe and Co., Actiengesellschaft, of 17-20, Hutten- 
strasse, Berlin, N.W. 87, Germany; C. Munthe, of Born- 
strasse 15, Friedenau, Germany; and David Millington, of 
Stubenrauchstrasse 61, Friedenau, Germany. 

The improvements referred to in this specification relateto the 

means adopted to secure the rotation of the turret head by power. 

The shaft A is driven inany suitable manner, and carries a driving 

pin B, embedded in a suitable casing C. This pin is pressed out- 
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wards by a spring beneath it, and carries a small roller D. A cir- 
cular cam path E formed round the shaft A engages with the 
roller D, and regulates the movement of the driving pinB. Thus, 
as the driving pin and its casing C are rotated by the shaft A, the 
roller D falls into the recess F' in the cam path, and the driving 
pin shoots out and engages with one of the pins G carried by the 
gear H. The motion is then transmitted through gears J K to 
the turret head L.—July 26th, 1911. 


MISCELLANEOUS. 


29,033. December 14th, 1910.—IMPROVEMENTS IN TUBE-CLEANING 
Toots, Robert Gibson, of 4, Lower Breck-road, Liverpool. 
The main part of the tool consists of ‘a body A with a cylinder B 
screw threaded into it. The body A is provided with inlet and 
exhaust ports C D respectively and a valve E controlling these in 
the usual way. Wheels P 3 this part within the tube. The 
cylinder B contains a piston F provided with a hammer point G. 
A washer H screwed over the cylinder carries lugs to which arms 
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J are pivoted. These arms have spiked cutters K at their extremi- 
ties mounted on inclined axes as shown. Notched rollers or cutters 
L are also carried by each arm. The hammer point G bears 
against the overhanging ends of the cutter arms. The cylinder B 
is enlarged at its end as at M, the enlargement being slotted as at 
N N in the end view to allow the arms J to pass. It appears that 
the whole tool is intended to revolve, and at the same time the 
piston F will reciprocate. Under the combined hammering and 
turning action the scale is loosened by the cutters K. The wheels 
L give a finishing cut.—Ju/y 26th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





996,789. WATER TURBINE INSTALLATION, /. Pélinkds, Szolnok, 
Austria-Hungary.—Filed January 27th, 1910. 


996789} 








RQ 


























on a so to speak continuous main. 
will. 


996,626. 


t Any turbine can be cut out at 
There are seven claims. i 


INTERNAL ComBUSTION ENGINE, W. D. Edwards, Po; 
land, Oreg.—Filed April 2nd, 1910, j 
This patent is for an engine with a combustion and expansion 
chamber and two compression chambers. Means associated with 
the piston are provided for compressing air in the first of the com. 
pression chambers upon the working stroke of the piston, and for 
compressing air in the other compression chamber upon the return 


996626] 











stroke of the piston, and means for placing both compression 
chambers in communication with the expansion chamber at the end 
of the working stroke of the piston, and for maintaining one of the 
compression chambers in communication with the expansion cham 
ber during the return stroke of the piston. There are sixteen 
claims. 


997,105. ENGINE VALVE MECHANISM, 0. 
—Filed July 12th, 1910. 

We have here another of the ‘‘silent” type of engine. There are 

nine claims, of which the fourth runs as follows :—In combination 

with an engine cylinder having a chamber for the passage of the 

motive agent to or from the said cylinder, a hollow valve mounted 

to slide and provided at one end with a valve seat extending into the 


Treier, New York, N.Y. 
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said chamber, a second chamber arranged on top of the first men- 
tioned chamber, a cap mounted to slide in said second chamber and 
having a valve seat adapted to be engaged by the said seat on the 
valve, a spring in said chamber pressing the said cap, a nut screw- 
ing in the upper end of said chamber and engaging the spring 
for adjusting the tension of the spring, and means for imparting 
movement to the said valve. 


997,138. ExpLostve ENGINE, 7. W. Keen, Siwissvale, Pa, — Filed 
January 4th, 1911. 


This patent is for a gas engine having a puppet inlet valve, and 
an excentric having actuating connections arranged to positively 


997,138] 





move the valve during both opening and closing movements, these 
connections being adapted to hold the valve at any point in its 
stroke. There are eight claims. 








Tue Board of Trade has recently confirmed the Morley 
Corporation Light egy Order, 1911, authorising the construc- 











fixed to the bush, so that while the emery wheel is rotating about 
its centre it can also be caused to travel ina circular path. The 


The drawing explains this patent. A series of turbines is worked 


tion of light railways in the borough and parish of Morley, and 
amending the Morley and District Light Railways Order, 1901. 
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SHIPBUILDING WORKS AT LA SEYNE. 


Tux French shipbuilding firm which is known as Les 
Forges et Chantiers de la Mediterranée occupies, owing to 
the number and size of its shipbuilding slips and its up- 
to-date equipment, a foremost position among the French 
shipbuilding undertakings. It has establishments at La 
Seyne, Marseilles, and Havre. That at La Seyne was 
founded in 1857, and in it shipbuilding only is carried out. 
It, together with an engine works at Marseilles, is known 
as the South Works. The North-West Works at Havre 
include engine shops as weil as a shipbuilding yard. 

Both yards are equipped with facilities for the construc- 
tion of ships of all sorts, from the small torpedo boat to 
the big battleship. Large numbers of vessels, both naval 
and mercantile, have been constructed in them for the 
Brazilian, Chilian, Greek, French, Japanese, and Russian 


area of the carpenters’ shop, sawmill, joiners’ shop, model 
shop, and lumber shed, is equal to 4000 square metres 
= 43,040 square feet). A wood yard, 525ft. long, is 
served by an overhead crane, with a span of 85ft. 4in., 
which is electrically operated, and runs at a speed of 
262ft. per minute. 

In the sawmill are to be found six band saws, some 
being especially designed for sawing rough or square 
timber, and others for deals, battens, and boards; saws 
for cabinet builders, as well as planing machines. An 


electrically worked overhead crane running from end to 
end of the shop enables big pieces of timber or logs to 
be quickly handled. 

The joiner shop is fitted with a fine set of tools, twenty- 
five in number, such as ribbon, circular, and other saws; 
planing, smoothing, mortising, and tenoning machines. 
These different shops are capable of making expeditiously 





bays, each 74ft. in width. It has an available height of 
55ft. 2in. Over 900 tons of steel were used in its con- 
struction. A view of the outside of the building is given 
below, which also shows the plate storage yard with 
its travelling cranes and one of the floating cranes. 
Several interior views of the shop are also given on 
page 206. One bay in this shop is especially devoted to 
the building of rotors. There are two overhead travelling 
cranes for the handling of machinery, one of 30 tons and 
the two others of 10 tons each. The other bay is used 
for the erection of the turbines. It is served by two 
electric overhead cranes, each of 60 tons lifting power. 
These can be used together for the lifting of machinery 
weighing over 60 tons, and can be operated from the 
floor of the shop. Turbines ready for shipment are 
loaded on a special wagon of 130 tons capacity, which 
may be run to the fitting-out dock, where the turbines are 





BOILER SHOP 


navies. Among the most important may be mentioned 
the two French battleships Patrie and Justice of 15,635 
tons each. 

The main establishment of the Forges et Chantiers de | 
la Mediterranée is at La Seyne, and it is our intention to 
describe it alone in the present article. It covers 22 
hectares (= 55 acres), with a frontage of 1200m. | 
(= 3940ft.) to Toulon roads. At the centre of the yard | 
is a fitting out dock, 135m. (= 448ft.) in length, and | 
35m. (= 115ft.) in width, with a sufficient depth as to | 
accommodate the largest ships which will be built for 
many years tocome. The head and drawing-offices are 
housed in a big building facing the fitting out dock. The 
drawing-office staff consists of no less than 150 men. 
There are seven slips, two of which have an available 
length of 200m. (= 656ft.), and are built of masonry. 
Plates, beams, &c., are hoisted over the slips by powerful 
revolving electric cranes. The total covered area of the | 
works is of 50,000 square metres (= 54,680 square yards), 
a noteworthy figure for a yard lying on the Mediter- 
ranean coast, where seasons are not severe. There are 
five main departments in this yard. They are as 
follows :—The smiths’, wood-working, artillery and arma- 
ment, turbine and boiler departments. 

The smiths’ department has a covered area of 13,700 
square feet, and in it all plates, angle iron, «c., are 
worked into ship's parts. A large platers’ shop has been 
recently erected, and over 1000 tons of angle metal have 
been used in its erection. A view of its interior is given 
on page 206. It consists of two large parallel bays, 443ft. 
in length and 98ft. 6in. in width each, and is served by 
eight travelling overhead cranes driven at a speed of 
262ft. per minute by electric motors. One bay is 
especially devoted to the marking out of plates, the other 
to their shaping and bending. Close by the former bay 
is a plate yard, where high-speed travelling cranes are 
used for quick and economical handling of the materials. 
Above the plate shop is the mould loft. It has an 
available Jength of 443ft., and a breadth of 98ft. 6in. It 
is certainly one of the largest, if not actually the largest, 
mould loft to be found in France. 

The shop is furnished with a powerful set of tools. In | 
addition to punching and shearing machines, radial drills, 
metal saws and plate straightening machines there are 
also five large planing machines with seven rollers. One 
enables plates of 10ft. width, 28 mm.(=1.1in.) thick to be 
dealt with; three hydraulic presses, one of 3000 tons 
capacity ; two bending machines, one capable of dealing 
with plates up to 32ft. 10in.; plate-edge planing machines, 
and a large manhole punch capable of punching holes up | 
to 24in. in diameter in #in. plates. 


VERTICAL LATHE FOR WORK UP TO 29ft. Gin. 


the necessary furniture required by the largest liners. 

The artillery and armament department is composed 
of forge, fitting, electrical, gunsmith, copper smith, and 
machine shops, to which may be added a galvanising 
shop. The total area required by this group is equal to 
8200 square metres. The forge has a length of 295ft. 
and a width of 82ft. It contains seven steam hammers, 
one of four tons, one of two tons, three of one ton, and 
two of half a ton capacity. There are also two heating 
furnaces and seventy smiths’ fires. 

The fitting shop, which is close by the forge, is divided 
into three bays, each being 295ft. in length. One bay is 
82ft. in breadth, and the two others 40ft. Three electric 
overhead cranes have been provided, one having a lifting 
power of 35 tons. The first bay is devoted to the small 
work. About ninety machine tools are to be found in it, 
viz., lathes, boring, countersinking, tapping, planing, 
gear-cutting machines, &c. &c. Two lathes have been 


DIAMETER 


lifted by a 150-ton floating crane and delivered into the 
ship. 

The set of tools of this shop is up to date both with 
regard to power and precision. The main tools are a 
horizontal lathe weighing 180 tons, driven by a 60 horse- 
power electric motor, which is capable of dealing with 
work 56ft. 2in. in length and 16ft. 5in. in diameter; a 
horizontal lathe, also weighing 180 tons, to take in work 
up to 46ft. in length and 11ft. 10in. in diameter, which is 
driven by an electric motor of 60 horse-power; a hori- 
zontal lathe to deal with pieces 46ft. by 6ft. 2in., which 
requires a motor of 40 horse-power, and weighs 120 tons ; 
a vertical lathe—see above—weighing 250 tons, intended 
for work up to 29ft. 6in. in diameter and 16ft. 4in. in 
height, which is operated by a 60 horse-power motor, 
and is also used as a boring machine; a vertical boring 
lathe for cylinders up to 18ft. 10in. in diameter and 
5ft. Tin. in height, driven by a 25 horse-power motor, and 














TURBINES SHOP AND PLATE YARD 


All these tools are | especially designed for large pieces of machinery, and are 


electrically driven, and arranged in such an order as to | able to deal with pieces 39ft. 4in. in length by 23ft. in 


avoid loss of time. 


| diameter. 
Close by this shop are situated the angle iron furnace | fitting and erecting of engines. 


The two other bays are intended for the 
One is provided with 


shop, a fitting shop, and a small smithy. Among other | water-tight pits to allow of the erection of tall engines. 


appliances there are three large angle iron furnaces able 


| 
| 


The electrical shop is supplied with up-to-date precision 


to take in large angle irons up to 72ft. 3in. in length. A | tools for the making of switchboards, commutators, and | 


large floor area provided with a special engine is devoted | other pieces of machinery used in the electric department | 
|97 tons; a vertical planing machine for work up te 


to the process of bending the angles, &c., into shape. 
There are also four large hydraulic presses for the bending 
of beams, several metal saws, among them being a 
circular saw capable of making bevel or sloping cuts, 
while twenty smith’s fires complete the equipment. 

_In the woodworking department, in order to prevent a 
disaster similar to that of 1906, when there was a serious 
fire, the wood yard and carpenter shop have been erected 





of ships. In the coppersmith shop is an hydraulic press 
for the bending of pipes, and an hydraulic accumulator 
for the testing of pipes and cocks. 


When it was decided that battleships of the 1906 | 


programine should be driven by Parsons’ marine turbines, 


the French firm acquired the right to build this type of | 


machinery, and a special shop was erected. 


Twelve | 


months were necessary to bring it to the working stage. | 
48 far as possible from other buildings. The total roofed | It is 361ft. long by 148ft. wide, and is divided into two | 


weighing 60 tons; a boring machine for work 17ft. in 
diameter and 53ft. 2in. in length, which requires a 
60 horse-power motor, and weighs 110 tons; a horizontal © 
boring machine, weighing 75 tons, capable of boring up to 
11ft. Gin. in diameter and 40ft. in length, and driven by a 
20 horse-power motor; a vertical planing machine to 
take in work up to 20ft. 8in. in length and 19ft. 9in. in 
height, driven by a 60-horse-power motor, weighing 


12ft. 2in. in length and 16ft. 9in. in depth, provided 
with a 30 horse-power motor, and weighing 35 tons; 
and a vertical boring machine, having a horizontal! 
travel run of 20ft. and a vertical travel of 10ft. 2in. This 
machine weighs 46 tons. The compound heads carrying 
the tools are each driven by 18 horse-power electric 
motors. There is alsoa motor of similar power for the 
driving of the frames. There are, in addition to the 
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foregoing, six horizontal lathes, three vertical lathes, one 
face-plate lathe, three slicing lathes, two matting or 
caulking machines, as well as straightening, mortising, 
and planing machines, and numerous special tools for 
the making of turbine blades, Kc. All the above men- 
tioned machines use exclusively high-speed steel tools, 
for the treating of which special gas tempering furnaces 
have been erected. 

The boiler shop—see page 193—has been fitted up in 
accordance with the most modern requirements and it is 
claimed that it is not surpassed by any similar shop in 
France. It is 394ft. in length, 170ft. in width and is 
divided into three bays. No less than 900 tons of angle 
steel were required in its erection. The centre bay, 
65ft. 8in. in width, is served by two overhead travelling 
cranes electrically driven and running from end to end 
of the shop. One of these has a lifting power of 100 tons 
and the other of 25 tons. The two wing bays, 52ft. 6in. 
in breadth, are served by high speed overhead cranes, each 
of 10 tons lifting power. A travelling crane, driven by 
electricity, serves the plate yard. When boilers are ready for 
shipment, they are loaded on a special truck and sent to the 
quay. There they are lifted by shear-legs or floating cranes 
and delivered into the ship. This shop is able to supply 2000 
tons of marine boilers per year. Tools of the latest type 
for the construction of water-tube boilers are included in 
its equipment. Among other tools may be mentioned four 
plate-bending, and eleven shearing and punching machines, 
two edge chamfering machines, two triple machines for the 
boring of boiler plates, two boiler tube plate boring 
machines, two radial drills, four hydraulic flanging presses, 
two fixed hydraulic riveting machines, one of which is of 
150 tons capacity and is served by a hydraulic crane of 35 
tons lifting power, two portable hydraulic riveting 
machines, four steam hammers, &c. &c. 

These works were the first in France to use modern 
portable pneumatic tools, and at the present time no less 
than 150 pneumatic drills, tapping, riveting and caulking 
hammers, aggregating 400 horse-power, are in daily use. 

There are four floating cranes having lifting powers of 
15, 45, 80, and 150 tons respectively. The latter, which 
is provided with a derricking arrangement, is one of the 
most powerful to be found in France. It has been 
specially designed for the handling of turbine:sets, turrets, 
boilers, or heavy machinery. The handling of plates, 
bars, &c., is carried out all over the yard by powerful 
travelling steam cranes, for which a complete railway 
network has been provided. 

The power necessary to drive the La Seyne Works is 
not less than 2200 horse-power. It is supplied partly by 
a power-station, in which the generators are driven by 
steam turbines, and partly by the Mediterranean Coast 
Electric Power Company. 

Among recent vessels built at this shipyard, which, we 
may add, finds employment for some 5500 workpeople 
when fully at work, may be mentioned the battleship 
Voltaire, of 18,000 tons displacement; the liner Valdivia, 
for the Société des Transports Maritimes; twelve cargo 
steamers for the coal trade between the Rhine ports and 
Paris ; the liner Canada, for French Steam Navigation 
Company; and a fine large yacht for the Prince of 
Monaco. 








THE WORK OF THE GOVERNMENT AERO- 
NAUTICAL COMMITTEE. 
No. ITI*. 


As we remarked last week, the only section of the 
Report remaining to be dealt with is that devoted to the 
subject of propeller tests on the whirling table. These 
tests are interesting in several ways, not the least of which 
is the light they throw on the true method of comparing 
model propeller results with those which might be 
expected in actual practice from full-sized examples of 
similar form. 

The whirling table was illustrated and described in 
these columns last year in connection with the first 
annual Report of the Committee—see THe ENGINEER for 
September 9th last. We need not, therefore, describe it 
here, but it may be as well to remark that it has an arm 
30ft. in radius, at the end of which the propeller is 
mounted. Two motors are used, one to rotate the arm, 
the other to drive the propeller. Suitable dynamometric 
appliances are installed on the arm for measuring the 
thrust and torque at any given speed. The whole 
= is housed in a galvanised building 80ft. square 
in plan. 

Before any actual experiments with propellers were 
carried out with the whirling table, careful tests were 
made with a view to determining the effect of the arm 
when rotating without a propeller at its extremity in 
setting the air within the shed in motion. This is an 
important aspect of all whirling table experiments, as 
clearly if the arm rotates in a confined space the air 
cannot be regarded as stationary. Its rotation is suffi- 
ciently great, in fact, to introduce, if neglected, inaccuracies 
into the estimation of the velocity of the arm relative to 
the air. It was decided that in the actual experiments 
the latter quantity should be determined to within } per 
cent. To guarantee this accuracy it was necessary to 
know the velocity of the air due to the rotation of the 
arm to within 10 per cent. Some early experiments 
revealed the fact that the velocity of swirl of the air in 
the shed was proportional approximately to the speed of 
the arm, so that it became necessary only to find the 
velocity at one given speed. This speed was chosen as 
35 miles per hour for a point at the end of the arm. Some 
difficulty was at first experienced in devising an arrange- 
ment which would measure fairly accurately the low 
velocity of the swirl. Finally, however, the method 
adopted was as follows :—Ifan empty tube rotates abouta 
point O, and has its outer end bent through a right 
angle so as to face the direction of rotation the pressure 
at O is that due to the velocity of rotation less that due 
to centrifugal force. If vis the velocity of rotation the 





pressure at O due toit is }pv%. The centrifugal head 
acts in the opposite direction, and since it also is equal 
to 4)»v? the two pressures balance. If, however, the air 
itself is moving, so that the relative velocity of the arm 
is V, the pressure at O is $ p (V?— vv’). In this way, by 
measuring the pressure at O, the velocity of swirl can be 
determined. 

Apparatus designed on the above principle has been 
added to the whirling table equipment, and a reading of 
the velocity of swirl now forms part of every experiment 
undertaken. We may say that with the arm rotating at 
85 miles per hour the velocity of swirl is found to be 
two miles per hour. Strictly speaking, this is the average 
velocity of swirl. The velocity really required is that of 
the air immediately in front of the propeller, and it has 
been determined that this velocity at the same speed of 
rotation is 1.6 miles per hour. A light arm has been 
added to the whirling table at 180 deg. from the main 
arm, and on this the Pitot tube for estimating the velocity 
of swirl is carried. As this arm follows the main arm at 
a distance of nearly 100ft., it is probably well out of the 
region of the slip stream feom the propeller. The neces- 
sity for measuring the velocity of swirl during each ex- 
periment arises from the fact that, although as stated 
above, this velocity is proportional to the velocity of the 
table when no propeller is on the arm, the back wash 
from a propeller when there is one on the arm appreciably 
reduces the velocity of swirl. So much so is this that the 
velocity may sometimes even become negative; that is 
to say, the air may actually move in the opposite direc- 
tion to that of the arm carrying the propeller. This 
occurs when a propeller giving a big thrust is being tested 
at a low speed of translation. 

A few alterations have been made in certain parts of 
the whirling table apparatus. Thus, to obtain a bigger 
range, a two horse-power motor, running at 4000 revolu- 
tions per minute, has been substituted for the half horse- 
power motor, running at 1800 revolutions per minute, 
used for driving the propeller shaft. A rope brake wheel 
6ft. in diameter has been fitted on the whirling arm to 
enable propellers giving big thrusts to be tested at low 
speeds of translation. The propeller dynamometer, too, 
has been re-designed. But in principle it remains the 
same as that dealt with in these columns last year, so that 
we need not stop to describe it. It is of interest to note 
that the Laboratory can now test model propellers at any 
speed up to 4000 revolutions per minute, provided the 
torque and thrust do not exceed 50 inch-pounds and 15 
pounds respectively. 

The value of tests on model propellers— and indeed 
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on any kind of model—is in practice very limited if we 
are unable to translate our results from the small dimen- 
sions into terms of the large. For example, we may be 
experimenting on the resistance of a model balloon body 
exactly similar to a full sized balloon body which it is 
proposed to construct. We find the resistance of the 
model to be so-and-so at a given speed. The question 
then arises, what is the comparable velocity for the full 
sized body and what will be its resistance at this speed ? 
In the case of propellers, Froude’s law tells us that the 
comparable velocity of translation should be to the 
velocity of translation of the scale model as the square 
root of the ratio of their linear dimension. Thus if v is 
the velocity of translation of the model propeller, / its 
diameter, and L the diameter of the full sized propeller, 
the comparable velocity for the full sized propeller is 
V=vyL/l. Froude’s law may or may not be correct. 
In the light of Lord Rayleigh’s theorem of dynamical 
similarity we can hardly believe it is correct in all cases, 
but on this subject data are wanting, and for the present 
it may be accepted as sufficiently accurate for most pur- 
poses. Having once settled the law of comparison as 
regards the velocity of translation, we can easily deduce 
the laws of comparison for the thrust, efficiency, horse- 
power absorbed, and other data, so that from the results 
obtained from the model we may predict the results 
which will be obtained from the full-sized propeller at the 
comparable velocity. Using large letters for the large 
propeller and small letters for the model, let— 


Large Propeller. Small Propeller. 
§ v 


V = speed of translation = 

N = propeller revolutions = n 
T = thrust = ¢ 
E = efficiency = 
H.P. = horse-power given out = /i.p. 
A = blade area =a 
L = diameter = 
B = torque = 6 


Then it is easy to prove that for the same percentage of 
slip the following relations hold good :— 
Viue=NL/nl; T/t =A V 2a v? = L? V3/P v?; 
and B/b=A V? L/a v? l= L V2/B v?. 
If we accept V/v = \/L//, then these relationships give 


us T/t= L4/P, Nin = vl/L, and B/b = L4/l4. 


oo 


powers absorbed are in the ratio B/b.N/n = L)'/p5, go 
that E/y = unity. 

The National Physical Laboratory has been in the 
position to verify these laws. A full sized propeller, 15¢¢, 
in diameter, of a certain type, was tested by Vickers 
Limited, on the whirling table at Barrow. With this the 
following results were obtained as furnished to the 
Laboratory by Messrs. Vickers :— 

Speed of translation 
Propeller revolutions 


36 miles per hour 
450 per minute 


Thrust . 864 1b. 
POUONONIET ssc ass. oss 64 per cent, 
Horse-power absorbed ... 130 


An exact copy of this propeller, but only two-fifteenths of 
its size, was prepared by the Laboratory and tested on 
the whirling table. The model was thus 2ft. in diameter, 
Its mean pitch, on the pressure face, was 1.5ft. 

The comparable velocity, according to the above rules, 
should be 36 4/ (2/15) =18.15 miles per hour, and the num. 
ber of revolutions 450 y (15/2) = 1235 per minute. At 
these speeds of translation and rotation the thrust ¢ from 
the model should be 864 (2/15)® = 2.051b., the horse. 
power absorbed should be 130 (2/15)*° = 0.1128 and the 
efficiency the same as for the large propeller, viz., 64 per 
cent. The model propeller was therefore tested at » — 
13.15 miles per hour, and nm = 1235 revolutions per 
minute, giving, it will be seen, a slip of 37.5 per cent, 
The results obtained and deduced are shown side by side 
below :— 


Horse-power a 
Thrust, Ib. - “'Sheorbed: Efficiency, 
Deduced ... 2-05 0-1123 64 
Obtained ... 1-97 0-1115 61-0 


These results agree sufficiently well to warrant the belief 
that at least for this propeller Froude’s law is very 
nearly correct. 

In Fig. 18 at B the projected outline of the propeller 
blade, as made by Messrs. Vickers and used for the above 
tests, is shown. It was determined, however, to alter 
the breadth of the model blade progressively and note 
the corresponding change in the efficiency. Starting with 
the broad blade A, the shape was gradually altered by 
cutting away the leading edge as at B,C, and D; the 
blade E is identical in shape with C, except that the 
corner of the trailing edge is rounded off. The tests 
were carried out at a translational speed of 14.6 miles per 
hour and for a thrust of 2.05 lb., corresponding to 40 miles 
per hour and 864 |b. respectively for the full sized pro- 


peller. The results of the tests are appended :— 
Speed of _ , DEF ot 

: Thrust. Efficiency. 

Blade, eo Ib. FP. percent. 
ee 14-88 ... 2-04 1398 57-9 
ae 14-40 2-05 1325 61-4 
C and E . 14-56 .., 2-05 1330 64-1 
eat nae . 14-40 2-05 1405 60-3 


It is thus obvious that C and E are the most efficient 
shapes, and that the effect of rounding off the trailing 
edge of E is negligible. 

It has long been a debatable point whether the results 
obtained from a rotating propeller when it is anchored, 
that is, when its translational velocity is zero, have any 
value in practice. Many hold that such results are mis- 
leading. On this subject some little light is thrown by 
the results of experiments on propellers A and E of the 
above series. These propellers are respectively the least 
and the most efficient of the series. Yet, when they were 
tested anchored it was found that the thrust per horse- 
power from the one was practically equal to that from 
the other. If, therefore, the anchored tests had been 
solely relied upon the efficiencies of these two propellers 
would have been regarded as equal. The particulars of 
the tests are as follows :— 


Blade Tbrus ii h.p. Thrust 
ore in lb. sings absorbed perh.p. 
A-.. S06 948 0.0843 24.3 
gE... 2 988 0.0867 23.7 
-. .. as 1370 0 2430 18.4 
E ... 4.87 1370 0.2370 18.4 


At the request of the superintendent of the Army Air- 
craft Factory a series of tests on some Ratmanoff pro- 
pellers has been undertaken. Some account of these 
experiments is given in the Committee's report. As the 
work has not yet been completed, and as at any rate it is 
not of very general interest, we do not propose to deal with 
it here. 

Although there is no detailed account of the work given 
in the report, we may add that experimental work is being 
carried out at the Laboratory on light alloys suitable for 
aeronautical construction work. In particular the Vickers’ 
alloy, known as “Duralumin ” is under observation with 
reference to its ageing, its fatigue, and its corrosion 
resisting properties. Channel bars of this material tested 
at Teddington have been found to possess a tensile strength 
of 25.7 tons per square inch and samples of wire a strength 
of 30 tons per square inch. The work being done for the 
Alloys Research Committee has also brought to light 
several promising alloys, in some instances tensile 
strengths up to 34 tons having been obtained. 








Tue results obtained from the use of the electrolytic 
type of lightning arrester for the protection of electrical plant 
have been very satisfactory. Arresters of the horn type are in 
common use, but in a great many cases are being rapidly replaced 
by those of the electrolytic type. On the other hand, an objection 
to the electrolytic arrester is its high first cost and the necessity of 
frequent charging and attention; indeed, in a station of minor 
importance it has been considered cheaper to replace an occasional 
damaged transformer. Transmission lines having overhead earth 
wires appear to have suffered the least damage. The use of an 
earthed metal ring for each insulator is reported as being effective 
for the elimination of line disturbances, but is no protection against 
a direct stroke and is expensive. In some cases an earthed spark 
gap has been provided for each insulator, and still another form is 
that of using un earthed wire on each pole, carrying it well above 
the top. A special device, known as an arc suppressor, is now 
being experimented with for the relief of transmission line troubles 
due to an arc around the insulator, the device being used at the 








* No. Il. appeared August 18th, 





Further, H.P./h.p. = T V/t v = L*5/°, The horse- 


bus bars of the principal station to take care of the entire system, 
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ANOTHER FRENCH DIESEL MARINE MOTOR. 


We have already so clearly stated our views as to the 
eneral features of design which we consider desirable in 
3 marine internal combustion engine that it is unneces- 
gary to repeat them here. In describing therefore the 











seen before on a large Diesel type marine engine. The | run in oil provides an advantage which is probably not 
horizontal cam shaft is driven direct off the crank shaft | dearly purchased at the cost of the extra time required 
by a pair of enclosed two-to-one gear wheels, thereby | for access to the piston. We were interested to note 
saving the vertical shaft or other drive for an overhead | that the gear wheels are hollow castings filled with 
shaft, while the cam shaft is enclosed in the crank case | lead to prevent resonance and have steel tooth 
by a removable door G—Fig. 2—so that it runs in oil which ' rings bolted on. With regard to this question of 
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reversible four-cycle Diesel type of engine constructed by ; should lead to silence and longer life. The tappet guides 
the well-known steam engine builders, Messrs. Normand | therefore project through the top of the crank case, and 
et Cie., of Havre, we shall content ourselves with giving the hollow rods are carried up to the overhead rockers as 
the details and discussing them in turn as they arise on usual ona car engine. This position of the cam shaft 


the basis of the lines which we have already laid down. 
This will be all the more simple, as the engine which we 
illustrate in Figs. 1 and 2 and on page 196, so closely 
resembles the Sabathé motor—described in our issue of 
July 7th—in many respects such as size and power, 
general arrangements, and the limitations imposed on the 
designer, that the two engines might very well have been 
dealt with in asingle article. There are, however,a num- 
ber of points in which the same end has been achieved in 
quite a different way in the two engines, so that a compari- 
son of the two will be of special interest, and may yet keep 
clear of the ban placed on all comparisons in the well- 
known proverb. For instance, though we have in both 
engines the trunk type of piston with the circular guide, 
in the Normand engine the risk of slack in the guide is 
guarded against by making the piston of enormous length, 
so providing a large, instead of an easily renewable, wear- 
ing surface, as with the Sabathé ; how far this affects the 
running of the engine by adding to the weight of the 
reciprocating parts we have as yet unfortunately not had 
an opportunity of judging, as we have not seen the engine 
running. Another interesting difference again is seen in 
the method of getting the piston out in each case, as in 
the Normand engine the cover has to be taken off and the 


piston withdrawn upwards, and as the two engines are so | 


similar, as we have stated, a very good object lesson is | 


afforded as to the advantage of the other method, that of | 


removing the piston and rod through a door in the crank 


case. Here the two comparatively small crank case doors | 


A and B, Fig. 1, have first to be taken off to slack the 
connecting-rod bolts—a job not a very great deal less than 
the whole of what is required in the Sabathé—and 
then the whole range of steel inlet and water jacketed 
exhaust piping C and D has to be taken down, four small 
bearings carrying two cam shafts, E and F, across the top 
of the cylinders have to be disconnected and the shafts 
lifted off, and then the cover joint—which is of asbestos 
millboard in a deep spigot—has to be broken and the 
cover taken off, the whole involving a number of opera- 
tions and disconnections. It is worthy of note, however, 
that the two cam shafts mentioned—the purpose of which 
will be gone into later—are built in six separate sections, 
one over each cylinder, and connected together by Oldham 
couplings, so that slight inequalities in the thickness of 
the various joints are compensated for, and, in addition, 
only one short section of shafting with its bearings has to 
be removed when taking off a cover. In spite of this, 


owever, it is evident that the job would take longer than | 


by the alternative method with the same number of hands 
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Fig. 2—END VIEW OF NORMAND DIESEL ENGINE 


employed upon it. It sbould here be said, in justice to | would, of course, seriously interfere with convenient 
the builders, that this point is probably fully compensated | access to the connecting rod and piston on this side of the 
for by a feature which is taken direct from ordinary car | engine from below, and therefore precludes this method 
engine practice, and which we do not remember having | of dismounting the piston, but the fact that the cams 





Swain Se 


Fig. i—PLAN AND ELEVATION OF NORMAND DIESEL ENGINE 


taking out the yiston—upon which we dwell with 
what we are afraid must be almost monotonous regularity 
—we must say that we are in hopes of seeing soon some 
method which will be an improvement on either now used, 
in that if the piston is to be taken out from above it will 
not necessitate the taking adrift of any pipes or other 
parts, while if taken out from below it will not necessitate 
the taking down of the big end of the connecting-rod— 
though, of course, this might have to be done anyhow for 
purposes of adjustment. 

With regard to general arransjement the Normand and 
Sabathé engines are very similar—six cylinders, air com- 
pressor H at the forward end, and fly-wheel and clutch J 
aft; the six-throw crank shaft is, however, in this case 
built in two pieces, and has no balance weights, and is 
drilled throughout its length for forced lubrication, while 
the bed-plate is of cast steel for the sake of lightness, 
with a steel plate riveted beneath to form the oil sump. 
The three-stage air compressor H is a very neat piece of 
design, the three plungers being in tandem driven by a 
connecting-rod off a short-throw crank on the crank 
shaft. The first stage or low-pressure plunger is 
double-acting, and delivers from both sides through 
a cooler to a mean-pressure plunger below it, and 
thence the air passes through a second cooler con- 
tained in the body of the pump to the high-pressure 
plunger at the top. The air-valves, too, are very nice, 
and consist of little fiat nickel steel discs kept down on 
their bronze seats by springs which are simply discs of 
steel “ crinkled,” which allow of great compactness and 
simplicity. The main cylinders have cast iron liners, 
and are bolted right through from the cover to the under 
side of the top of the crank case, the bolts running 
inside bosses in the water jackets. The fuel pumps «re 
all collected together at the front of the engine, driven 
by excentrics on a special horizontal shaft and neatly 
enclosed behind hinged doors K K. At the forward end 
of the range of pumps is a small lever L on a graduated 
and toothed disc, which, by holding open the suction 
valves of the pumps for a greater or less time, varies the 
delivery of the pumps, and so the speed of the engine, 
and may be called the throttle valve. A separate 
mechanism behind the doors K allows the valve of a 
single pump to be held open altogether, so that one 
cylinder can be put out of action temporarily if desired. 
Another clutch arrangement allows the pump shaft to be 
disconnected from its drive, and it can then be turned by 
a handle, so as to charge all the pipes before starting up 
The suction side of the pumps is connected to a constant 
level glass-sided box close at hand, so that the delivery 
of the pumps shall not be disturbed by the alterations in 
head due to the variations in the amount of fuel in the 
“ bunkers,” while a test cock is fitted on all the fuel dis- 
charge pipes to enable the engineer to satisfy himself that 
his pumps are working all right. Between the two sets 
of three pumps is an enclosed centrifugal governor driven 
off the pump shaft, which is set to put all the fuel 
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420-B.H.P. FOUR-CYCLE DIESEL MARINE ENGINE 
NORMAND ET CIE, HAVRE, ENGINEERS 


( For description see page 195) 
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pumps out of action if the speed exceeds 450 revolutions Seen from the starting platform the process of starting 
er minute, so that it must be considered rather an | up from “ stop ” is as follows :—(1) One turn to the right 
emergency governor than a provision against racing in a | of the small handwheel P to put the cams into position, to 
sea Way: ! | depress the rockers and lift the rollers clear of the main 
The remainder of the engine can probably best be dealt | cams. (2) Push reversing lever M to ahead position— 
with by a description of the valve operating and reversing | sliding the cam shaft along. (3) One turn to the left of 
arrangement. As in the Sabathé engine, a single cam | the handwheel P to lower rollers back on cam shaft. 
shaft is used, but in this case the whole shaft slides for | (4) Open throttle lever L three-quarters of a turn. (5) 
reversing, the teeth on the gear wheel on the crank shaft Turn hand-wheel O one half turn to right to cut off fuel 
being sufficiently wide to allow of this being done without | pumps and put compressed air and half-compression valves 
the introduction of anything extraneous. Each pair of | into action and open compressed air cock ; keep wheel in 
cams—that is, the ahead and astern cams for each valve | this position for just long enough to get the engine well 
—is a separate forgiug keyed on the shaft—a much | started, when (6) turn handwheel O half turn back to its 
cheaper arrangement than the sliding cams, as it does | original position, this shuts off compressed air, puts fuel 
away with the extra shaft for sliding the cam blocks, and | valves into action and the engine runs on the fuel. 
also with the square centres and the squares on the | The arrangement is simple in action and very easy to 
shaft. The necessary movement of the shaft is here | memorise, and as the reversing lever is pushed forward 
provided by a series of collars turned on the shaft, which | for “ahead” and backward for “ astern,” there should be 
engage with the teeth on a quadrant carried on a short | no mistakes on the part of the engineer, even if new to 
cross shaft to which the reversing lever M is attached. the job. Both sides of the engine have a clean cut 
The means adopted, too, for lifting the rollers off the cams appearance, the array of straight tappet-rods and rockers 
when it is required to slide the shaft along is a cheap and at the back—page 196—being quite sightly, and the 
simple one, and contists of a shaft F running along the | arrangement of starting hand-wheels, &c. in front looks 
top of the cylinders having cams keyed to it, which, when symmetrical, and there seems to be nothing cumbersome, 
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Fig. 3—AN EARLY FRENCH DIESEL ENGINE 


placed in the “ disengage ” position by a turn of a handle | complicated, or costly about the engine, while the 
operating a worm wheel N, depress an extension of the | beautiful work put into that usually thrown-together con- 
rocker arms of the air inlet and exhaust valves, and so | traption, the indicator gear, carried along the front of the 
lift the rollers clear of the cams, as indicated in| engine in the casing RR, and consisting as it does of 
Fig. 2. As in the case of the‘ Vulcanus” engines, | polished gun-metal connecting-rods with adjustable ends, 
the rockers of the fuel valve and compressed | gave evidence of the care which had been bestowed on all 
air inlet valve for starting are so combined that | parts. Mention should here also be made of the fact that, 


a half turn of a single wheel O puts one out of action 
when it puts the other into action. In the “ Vulcanus,” 
however, it may be remembered that air was admitted to 
all six cylinders for starting up and cut off from three of 
them at a time, and in the Sabathé motor was only 
admitted to three cylinders, while here it is admitted to 
and cut off from all six at once. The movement of the 
handwheel O to put the compressed air admission valves 
into action also puts into action a series of half-compres- 
sion cams which open special valves in the cylinder head 
to relieve the work of the compressed air in starting up, 
while it also opens the compressed air admission cock by 
means of another cam, a very nice combination, quite 
simply carried out and greatly simplifying the necessary 
movements for starting up, though there are still six 
movements to be made with two handwheels and two 
evers, 


as the lubricating pump is of the gear-wheel type driven 
off the crankshaft, a four-way cock is connected with the 
suction and delivery pipes, and operated by the reversing 
lever, so that the discharge-and inlet pipes are automatic- 
ally reversed when the engine goes astern, and the supply 
is kept up in either direction. 

The engine has six cylinders, 13in. diameter by 14}3in. 
stroke, and gives 420 brake horse-power at 400 revolutions 
per minute, while at 250 revolutions the power is about 
100, and the engine will run down as low as about 100 
revolutions per minute; the total weight of the engine is 
about 17 tons complete. This particular engine is to run 
on paraffin, of which the consumption is about 0.44 lb. 
per horse-power per hour, though heavy oil can, of course, 
equally well be burned. 

We think that the above outlined comparison of two 





similar sized Diesel engines by different makers should 





be of great interest, especially as both are designed by 
firms having the necessary sea-going experience to enable 
them to meet the requirements of that service. It may 
be added, too, that the Diesel motor department of Messrs. 
Normand has had some 12 years’ experience of this type 
of engine, and we illustrate in Fig. 3 the No. 4 engine 
built by them—or rather by the firm who were the 
builders, and whom Messrs. Normand have taken over. 
Here it is interesting to note how exactly the ordinary 
steam engine lines were followed, short piston-rod, guides, 
cast iron columns, &c.; the exposed bevel drive for the 
camshaft is decidedly a relic of the past, while the 
unjacketted cylinder is worthy of note. This engine was 
only of 8 horse-power at 240 revolutions per minute, and 
this disposes of the question which has often been raised 
as to the possibility of constructing Diesel engines of very 
small powers, though the flexibility is, of course, not very 
great. An engine of this size, too, is actually fitted to 
drive the machinery in one of Messrs. Normand’s sheds. 
Whether engines of this type can be successfully intro- 
duced on cars is difficult to forecast, but at present the 
chief difficulty undoubtedly lies in the want of flexibility, 
the ratio of horse-power to weight being so very much 
greater on a car, so that a very much greater difference 
between maximum and minimum output is required than 
with any boat, except the lightest racing craft where the 
slow speed is not wanted, or perhaps boats of the destroyer 
type, where again flexibility will be a sine qua non. 








DRAWN-WIRE TUNGSTEN LAMPS. 


OF all problems with which those associated with electrical 
science have had to grapple, few have demanded more 
perseverance than those met with in the development of 
efficient electric lamps. The introduction of the metallic 
filament lamps marked a decided step forward from the point 
of view of efficiency, but, like many other new inventions, 
these were not without faults when they first made their 
appearance on the market. The earlier lamps had to be 
handled with extreme care, otherwise their filaments were 
broken, and this undoubtedly retarded their use, notwith- 
standing their highly efficient properties. As the result of 
patient investigation less fragile and more lasting filaments 
were produced, but even these could not be called strong and 
required careful handling. Moreover, they could not be made 
in long lengths. An inspection of most of the lamps at 
present in use will reveal the fact that the filaments are 
made up of short lengths attached to rigid supports, and itis 
well known that lamps constructed on these lines are not 
entirely free from the above-mentioned drawback. 

Added to this, great care has to be exercised in the manu- 
facture of the lamps with respect to ensuring that each short 
length of filament has the same resistance as its neighbours, 
for since the individual lengths are in series, and the same 
current passes through them all, a section of filament having 
a higher resistance than the others will attain a greater tem- 
perature, with obviously detrimental consequences. 

Many efforts have been made to obtain a tungsten 
filament in one continuous length, which would possess 
the desired strength, uniformity in cross section, and flexi- 
bility, but hitherto without any very successful results. 
The process commonly employed for making tungsten fila- 
ments is known as the paste process. The metal is reduced 
to a fine powder, mixed with some binding material, and 
then squirted through a die into a thin thread, which is ren- 
dered more or less homogeneous, and conducting by the 
passage of an electric current. Filaments made in this 
manner are very brittle. 

For some time past elaborate experiments have been in 
progress at the works of the British Thomson-Houston Com- 
pany at Rugby with the object of producing a lamp having a 
wire-drawn filament of tungsten in one piece, and on Wednes- 
day, August 16th, we were invited to attend a demonstration 
at the Rugby Works, when we were afforded an opportunity of 
seeing these lamps in the course of manufacture. We were not 
able to witness the actual drawing of wire,and can only say that 
a special plant has been erected for the purpose, and that it is 
shut off in a private department. At the time of our visit, 
however, a sample of this drawn tungsten wire was presented 
to us, and it required but a very short inspection to prove 
conclusively that filaments made from it must be many 
times stronger than the pressed filaments in the lamps 
at present in use. This is not the first time, we believe, 
that lamps made with drawn tungsten wire have been pro- 
duced, but the British Thomson-Houston Company claims 
to be the first firm in Europe to develop and actually 
produce commercially a pure tungsten wire, or a 
successful lamp made therewith. Rigid connections are 
entirely eliminated, for the tungsten wire is in one con- 
tinuous length and is wound upon spider supports, the ends 
being clamped to the terminal wires in a very simple 
manner. The company is already prepared to execute orders 
for the new ‘‘ Mazda’’ lamp with wire-drawn filaments in 
the 50 and 60-watt sizes, and for all pressures from 200 to 
260 volts, and all standard sizes from the 10-watt 25-volt 
lamps to the 60-watt 130-volt lamps. The 17-watt lamps 
and lamps in the firm’s standard list other than those 
enumerated will continue to be made with pressed filaments 
for the present. It is worthy of mention that at the time of 
our visit to the Rugby Works a number of 115-volt lamps 
were being run on a 300-volt circuit, and that in ne instance 
did a breakage in the filament occur. This experiment goes 
to show that lamps constructed by this new method are 
exceedingly robust, and that they should not be detrimen- 
tally affected by any ordinary variation in pressure that 
they are likely to meet in service. 








THE heat developed by machinery in motion is some- 
times considerable, as indicated in some figures collected by the 
Committee appointed by the Home Secretary of State to investi- 
gate conditions in cotton mills. The average amount of heat 
given up by the looms in three weaving sheds off a.cloudy day 
was about 62 per cent. of the total generated in each shed. The 
amount of heat emitted by the operatives averaged about 21 per 
cent., and the amount of heat radiated from steam pipes 
amounted to about 17 per cent. To determine the effect of sun- 
shine on the temperature, observations were taken in a number 
of sheds of the rise in temperature between 6 a.m. and 5.30 p.m. 
on both cloudy and sunny days, and it was found that the average 
increase due to the sun was 38 per cent, 
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over which passes a metal band, whereby the spinner, | 
which consists of the primary windings, core, and end | 
brackets, can be prevented from revolving when desired. | 
It will be understood that the rotor fits inside the 


STARTING INDUCTION MOTORS. 
No. III.* 
BEFORE proceeding to describe other star delta switches, 
reference may be made to two somewhat novel types of | spinner, and that there is a very small air gap between 


h are provided with uncommon starting | the two. The rotor, which is of the squirrel cage type, is 
In the case of | 


motors, whic 


arrangements. The first machine to which we propose | coupled to the gear it is desired to drive. 

















Fig. 33—SPINNER -MOTOR WITH STARTING BRAKE 


| the machine illustrated it is coupled to a haulage gear. 
| Current is supplied to the primary windings, which are 
| mounted inside the movable core through slip rings. 
| Now, itis evident that if the brake which surrounds the 
| outside of the spinner is off and polyphase current be 
| supplied to the primary or spinner windings whilst the 
| rotor shaft is coupled to the load, the spinner will be free 
| to move with practically no mechanical resistance, whilst 
| the movement of the rotor would demand considerable 


to direct attention is the “Spinner” motor, as manufac- 
tured by the firm of Mavor and Coulson, of Mile End, 
Glasgow. This machine, which is illustrated in Fig. 33, 
has already been described in these columns, but, in view 
of the fact that it was mainly considered from the point 
of view of speed regulation, and that in its simplest form 
it is well adapted for taking up the load in a similar 











e “Ime Encmeer’ 
Fig. 34—-STATOR CONNECTIONS FOR CASCADE MOTOR | 
: . ‘ .,, | torque. Thus on supplying polyphase current to the 
manner to an ordinary squirrel cage motor provided with | selamerd the spinner coho sn to a speed closely 
a friction clutch, it demands consideration in the present | approaching synchronous speed, whilst the rotor remains 
instance. We shall neglect all points relating to speed | at rest, On applying the brake to the outside periphery 
regulation, and merely deal with the motor in its simplest of the spinner, however, so as to bring it gradually to rest, 
form and adapted for taking up the load after the | the currents in the rotor conductors gradually increase, 
spinner has attained full speed. Briefly stated, @ | and an appreciable torque results, with the result that the 
spinner motor designed for this purpose has a primary | rotor is set in motion. Itwill be evident that a squirrel cage 
| motor designed on these lines can start light and take up 





Fig. 37—-LIQUID STARTER FOR CASCADE MOTOR 


Matiliaa 





| the load gradually without tho aid of a friction clutch. A 
| Spinner motor of this simple type provides an excellent | 
| method of starting and stopping haulages, and it is | 


<a : | obvious that it has equal advantages for various other | 
which is free to revolve, but which can be brought to rest | classes of service. A motor of the size illustrated in | 


with the aid of a brake. The primary winding and its |p; a. ‘ P 
core are carried on end brackets adapted to poodle freely | Fig. 88 can be started without the aid of an suto- | 
: < : transformer or star to mesh switch, a simple three-pole 

ake extensions of the bearings of the main shaft. switch serving the purpose for a eculaes —iin | 
— wheel is provided on one of these end brackets, | The other machine referred to is the cascade motor, as | 
manufactured by the Sandycroft Foundry Company, | 


Fig. 35—ROTOR FOR CASCADE MOTOR 


* No. IL appeared August 18th. 








Fig. 36—SWITCH CONNECTIONS FOR CASCADE MOTOR 





Limited, of Chester. This machine represents an 
endeavour to develop a motor which, whilst possessing 
all the features of a slip ring motor, has no brushes or 
rubbing contacts of any description. The special feature 
of this motor from the point of view of starting is that 
the starting resistances are connected across sections of 
the stator windings, and in order to understand how the 

















Fig. 38—AIR BREAK STAR DELTA SWITCH 


starting current can be limited by these resistances and 
desired starting torque attained, it will be necessary to 
enter into considerations relating to the principle of this 
motor. Examples of the cascade principle are to be found 
in the La Cour motor converter, in which the rotor of an 
induction motor is connected at related points on the 
armature of a continuous-current generator. The prin- 
ciple as applied to induction motors was first discovered 
by Steinmetz in America and by Gorges in Germany. 
In these systems two or more 
motors are used, and in this 
way a combination is obtained 
which can be run at two or 
more efficient speeds. The 
motors are mechanically 
coupled, and when running 
at the higher speeds they are 
connected in parallel or 
separately to the supply cir- 
cuit. At reduced speed the 
rotor slip rings of one motor 
are connected to the stator 
} windings of the other motor, 
and the torque of the two 
motors is controlled by con- 
necting resistances to the 
r slip rings of the second motor. 
1 If the two machines both 
have the same number of 
poles, the maximum speed of 
the combination cannot ex- 
ceed one-half of the speed 
of either motor connected to the supply by itself. If, 
on the other hand, one of the motors be wound for 
eight poles and consequently 750 revolutions per minute 
when working on a 50-cycle circuit, and the other for 
4 poles and 1500 revolutions per minute when working 
on, a 50-period circuit, then when connected in cascade 
their speed would be 500 revolutions per minute. 

This corresponds to the speed of a twelve-pole motor, 
so we see that when motors are connected in cascade we 
must add the number of poles on each machine as 
though they were all on one motor and then proceed to 
find the speed in the ordinary manner. In coupling two 
motors in cascade the same effects can be obtained by 
connecting the slip rings of the two rotors together and 
feeding the current in at one of the stator windings. In 
this case the starting resistance is connected to the stator 
terminals of the other motor instead of to the slip rings. 
Since the rotors of the two machines are mechanically 
coupled, the slip rings on the two machines could be 
dispensed with, and permanent connections between the 
rotor windings might be made. Some years ago Professor 
Sylvanus Thompson embodied the cascade principle in a 
single motor. Alternate sections of the stator carry 
primary and secondary windings, and the rotor carries 
windings which receive energy from the stator by induc- 
tion and produce the second flux, which in turn acts on 
the secondary winding of the stator. Motors of this kind 
have been designed in which the stator and rotor both 
carry two independent windings, the rotor being provided 
with six slip rings. So long as the number of poles are 
so chosen that they are mutually non-inductive, the two 
sets of windings and their fluxes are independent of one 
another, and the single motor acts as if the windings 
were carried by two separate machines. 

Patents on similar lines have been taken out by Stein- 
mitz and Mellin, the latter using a disc type of rotor in 
order to make it possible to use very small clearances 
between the revolving and fixed elements of the motor. 
The improvements embodied in the Sandycroft company’s 


| motor consist of the blending together of the inde- 


pendent stator windings and the use of a new series 
of windings characterised by the simultaneous produc- 
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tion in a single winding of two separate magnetic fields. 

The stator is provided with an ordinary barrel winding 
which is divided into sections connected in parallel. In 
one of the parallel connected sections the supply currents 
and the currents induced b the action of the rotor flow 
in the same direction, whilst in the second section the 
direction of flow is opposed. It will be seen that the 
stator winding carries two distinct currents, one the 
rimary at line frequency, and the other a current pro- 
duced by the rotor flux at a frequency depending on the 

. 
ue a resistance be connected across these sections no 
primary currents will flow, because there will be no 
diflerence of potential, but the resistance will form a 
path for the induced currents, since these are reversed 

















Fig. 39—AIR BREAK SWITCH WITH COVER REMOVED 


relatively to the primary currents. These resistances are 
used for starting or speed regulation. The stator wind- 
ings are built up of these sections, each phase being so 
arranged that all the primary currents from one terminal 
to the neutral flow in the same direction, whereas the 
flow of the induced currents in the alternate sections is 
reversed. These conditions are shown in the diagram— 
Fig. 34—the supply currents being represented by the 
long arrows and the induced currents by the short ones. 
The stator terminals are marked T and the tappings A. 
The starting resistances are connected across four pairs 
of tappings, and the remaining pairs are short-circuited 
after the resistance switches have short-circuited the 
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Fig. 40—CONNECTIONS FOR AIR BREAK SWITCH 


starting tappings, and this occurs when the machine has 
reached full speed. 

The maximum induced voltage across any one pair of 
tappings is about one-third of the Jine voltage, and the 
starting resistances are designed to suit this. As in the 
case of the slip ring motor, by varying the values of the 
resistances, the starting torque and speed are controlled, 
and the current for a given torque is the same whether 
the machine is standing or running. In the case of the 
ordinary slip ring motor, however, the resistances are in 
the rotor circuit, whereas in the cascade motor they are 
connected to the stator windings in the manner explained. 
The rotor, an example of which is shown in Fig. 35, has 
a barrel winding with one-fourth of the bars omitted. It 
can be developed on paper by first showing the directions 
of the current for one number of poles, and in the same 





slots the directions of the current for the other number of 
poles. The cancelling of equal and opposite currents is 
then carried out and a resultant winding obtained. Owing 
to this cancelling of the currents a machine wound for 
eight and four-pole magnetic fields has a rotor winding, 
the pitch of the end windings being eight and twelve-pole. 
This results in a considerable reduction in the self-induc- 
tion and also in the weight of the rotor copper, which is 
about 70 per cent. of the stator copper. Consider the 
case of a twelve-pole motor having eight-pole and four- 

















Fig. 4I—THE ELECTRICAL CONSTRUCTION CO.’S OIL 
BREAK SWITCH 


pole magnetic fields) The rotor is acted upon by the 
eight-pole field produced in the stator by the supply 
current. The rotor current thus induced is required to 
generate in addition a four-pole field, which in turn acts 
indirectly on the stator. In order to understand the 
nature of the rotor winding it is necessary to set out on 
paper a series of crosses and dots to represent the 
directions of the flow of the eight-pole currents, and 
underneath these it is necessary to set out in the same 
way the currents to produce the four-pole field. 

By shifting the relative positions of the two windings, a 
position will be found where at six equally spaced parts of 
the winding currents in the two windings neutralise one 
another. These bars can be omitted, as they produce no 
useful effect. This having been done, the remaining bars 
are connected up to form a combined star and mesh 
winding, which is closed upon itself. This winding will 
produce exactly the same effects as two independent 8 
and 4-pole windings. Instead of using two windings one 

















Fig. 42—SWITCH WITH OIL TANK REMOVED 


of 4-pole and the other of 8-pole pitch, the firm uses a 
single winding of 8-pole pitch with two bars per slot in 
three-fourths of the slots and one bar in each of the 
remaining slots. The slip of a motor at full load is 
dependent upon the resistance of the windings in which 
the secondary currents circulate. In the case of the 
cascade motor these windings are situated on 
the stator and their resistance is low. The slip of 
these motors is very small, being in the order of one- 
half to one-third of that of an ordinary machine. 
It is claimed that these machines can be run at dead 





the torque varies but slightly with different rotor posi- 
tions. There are various other interesting points con- 
cerning the use of these motors, but these cannot be con- 
sidered here. Owing to the unusual construction of this 
machine it has already been necessary to enter into con- 
siderations which are not directly connected with the 
subject of induction motor starting. It is evident, how- 
ever, that anyone who has not gone into the principle 
of this motor would be quite at a loss to understand 
how it would be possible to start an induction motor with 
resistances connected to the stator windings at related 
points, and it is for this reason that this more or less 
complete description of the machine has been deemed 
necessary. 

With the aid of these resistances connected across the 
stator windings in the manner described, the starting 
torque can be regulated as desired, the machine develop- 
ing its full load torque when taking full load current; or 
an increased torque with a proportionally increased cur- 
rent. The drawing, Fig. 36, shows the system of connec- 
tions, and a suitable arrangement of switch gear. It will 
be seen that the main connections are brought out from 
one side of the stator and carried up to a main switch, 
whilst the secondary connections are brought out from 
the other side of the motor and connected to the starting 
resistance. Experience has shown that the starting of 
these machines, especially where it is important that the 
acceleration should be smooth, is best accomplished with 
a liquid switch, and the firm supplies a liquid starter spe- 
cially designed for the purpose. This patented type of 
liquid starter, which is shown in Fig. 37, is contained in 
an enclosed drum, so that troubles due to the creeping 
and spilling of the liquid are eliminated. 

It now remains to describe several other types of star 
delta switches for use with ordinary squirrel-cage machines, 
and the next article starting switches for slip ring motors 
will be considered. Two types of star delta switches 
are supplied by the Electrical Construction Company, of 
Wolverhampton. One is an oil break switch, whilst the 
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Fig. 43—CONNECTIONS FOR E.C.C. OIL BREAK SWITCH 


other is of the air break type. We will deal with the 
latter first. The switch is shown in Figs. 88 and 39, and its 
connections in the diagram—Fig. 40. The mechanism is 
enclosed in an iron case with a removable cover. It is 
operated by means of a handle at the top of the case, and 
an indicator is provided to show the operator the “off,” 
“starting,’ and running positions. All the contacts, 
which are made of wrought copper, are renewable, and 
are provided with sparking tips to protect the main 
contacts. The insulation used throughout is micanite, 
which is moulded on steel bars. 

From the diagram, Fig. 40, it will be seen that the 
connections for this switch are simple. When the handle 
is shifted so that the movable contacts are in the starting 
position the ends of the stator coils A, B, and C are 
joined together, whilst the current is fed in at A’, B', 
and C!, Thus the motor windings are connected star 
fashion. When, on the other hand, the handle is moved 
to the running position, the ends of-the-coils-A C', C B?, 
and AB are joined, and the current is fed in at the 
junctions. Under these. conditions, therefore, the wind- 
ings are connected in mesh. In order to make the 
windings of the motor dead when the starter handle is in 
the off position a separate switch is provided. The 
Electrical Construction Company’s oil break star delta 
switch is shown in Figs. 41 and 42, and.the diagram, 
Fig. 43, relates to its connections. It will be seen that this 
starter is of the barrel type, and thatit is fitted with over- 
load release gear. This, however, is only fitted when 
specified. A no-volt release is- also provided when 
required. By close inspection of the illustrations, Figs. 41 
and 42, it will be seen that there is a little lever on the left 
which is depressed by the operator whilst the motor is 
being started. The object of this is to render the over- 
load magnets inoperative during the starting period, 
so that the release gear can be set to open the 
circuit when the working current exceeds the normal 
value by any given amount. The arrangement of internal 
connections are simple, and can readily be followed by 
an inspection of the diagram, Fig. 43. When the handle 
is placed in the starting position, the contacts X on the 
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Under these conditions the starting ends of the coils 
A', B' and C! are joined together, and the current is fed 
in at the ends A, Band C. On moving the handle of the 
starter, so that the contacts Z are brought into line with 
the fixed contacts Y, the ends of the coils A C!, C B! and 
A'B are joined together, and the current is fed in at the 
joining points. It will be seen from the illustration, 
Fig. 42, that the oil tank can easily be lowered to the 
ground, when the whole of the internal mechanism is 
exposed. 

As stated in the previous article, small motors up to 
about 5 horse-power are sometimes started by switching 
them direct on to the mains with the aid of a simple 
switch. For this purpose the switch described above, by 
modifications of the contacts, can be arranged as a simple 
three-pole oil switch with or without automatic release. 

Whilst speaking of this method of switching small 
motors direct on to the mains, attention may be directed 
to the switch shown in Fig. 44, which is manufactured by 
the Adams Manufacturing Company, of Bedford. This is 
a three-phase float switch for throwing a small motor on 

















Fig. 44—ADAMS FLOAT SWITCH 


to the line when the water in a tank or other vessel 
attains a certain level. The action of the switch is self- 
explanatory. 

The Adams Manufacturing Company supplies an oil- 
immersed switch for use with auto-transformers for making 
the star and delta connection. This switch, which is shown 
in Fig. 45, must be closed on the starting side before the 
handle can be turned to the running position. Another 
feature is that unless the handle is thrown over quickly 
from the starting to the running position it will stop in the 
off position, and the operator is therefore compelled to 
manipulate the switch handle properly. The switch 
illustrated in Fig. 45 has a normal current-carrying 
capacity of 50 ampéres, and is intended for starting 
440-volt or 500-volt squirrel-cage motors up to 30 horse- 
power and 220-volt motors up to 20 horse-power. Six 
contacts are provided on both the starting and running 
sides, and the contacts are closed by a toggle action, 
which ensures a good connection. Both stationary and 
movable contacts can readily be removed and renewed if 
necessary. Fibre protecting barriers are provided between 

















Fig. 45—ADAMS OIL BREAK STAR DELTA SWITCH 


adjacent contacts, and these may readily be turned down 
to permit inspection of the switch. 

Automatic protection can be obtained by the use of 
overload coils connected in two phases on the running 
side. When the switch is in the starting position only a 
portion of the overload coil windings is in circuit, so that 
the switch will not trip with starting currents unless 
excessive overload conditions exist. Low voltage releases 
can also be fitted to prevent full voltage being applied to 
the terminals after a temporary failure of the supply 
pressure. The illustration—Fig. 46—relates to an oil- 
immersed star delta switch as manufactured by the General 
Electric Company, of Witton. It will be gathered that 
this switch is of the drum type. A sprocket wheel and 
lever are employed for preventing the drum being put 
into the running position before it has been placed in the 
starting position. The three positions for the switch 
handle, it will be observed, are clearly indicated by raised 
letters on a plate at the side. The moving contacts and 
contact fingers, which can easily be renewed, are com- 





pletely immersed in oil. The lid, it will be observed, is 
screwed down with butterfly nuts, so that the internal 
mechanism can easily be inspected, and, if necessary, 
quickly removed from the oil chamber. When fuses are 
supplied with these starters they are mounted on a slate 
base inside the switch.box. As will be seen from the 
illustration, all the joints on the switch-box overlap, thus 
rendering the whole water-tight. It will be gathered that 
this is a very neat design, and the switch is very compact. 

The general appearance of a star delta switch, as sup- 
plied by Siemens Brothers, of Caxton House, West- 
minster, can be gathered from the illustration Fig. 47. 
This is also a very simple switch, and is fitted with a 
safety device to prevent the operator switching over to 
the mesh contacts before the handle has been placed in 

















Fig. 46—GENERAL ELECTRIC CO.’S STAR DELTA SWIICH 


the starting position. The “off” starting and running 
positions are marked O, A, and respectively, as can be 
seen from the illustration. When fuses are used they are 
fitted in the switch. The firm’s cartridge fuses are sup- 
plied, which are provided with a gauge ring which prevents 
the insertion of a cartridge capable of carrying more than 
the proper fusing current. The fuses are only in circuit 
when the switch handle is in the running position. Several 
other types of star delta switches are supplied by the firm 
of Siemens Brothers. Oil immersed starters of the drum 
type are supplied, having capacities up to 50 ampéres at 
3000 volts, 100 ampéres at 2200 volts, and 300 ampéres at 
650 volts. A stop is provided at the star position to 
prevent the switch handle being pushed past the starting 
position to the delta position before the motor has gained 
speed. Provision is also made to prevent the switch from 
being left in any but the delta or off positions. When 
the switch is in the off position the motor is completely 
dead. The contact fingers are made adjustable to ensure 
a good contact pressure between them and the contact 
rings on the drums. The copper contact rings are mounted 





Fig. 47—SIEMENS STAR DELTA SWITCH 


on insulated discs carried on the drum shafts. These 
switches are made with or without automatic overload 
and no:volt releases. Another very simple air break star 
delta switch is supplied by this firm. Switches of this 
class are made in standard sizes for currents up to 100 
ampéres at pressures up to 650 volts. 








WATER TURBINES FOR LOW FALLS. 
No. I. 


Tue work of the irrigation engineer in India is one 
which brings him into very close connection with the life 
of the Indian peasant. The life of 99 out of every 100 
of the inhabitants of India is an agricultural life. The 
class which tills the soil is the backbone of the country ; 
it is a patient, industrious, and peace loving class. The 
irrigation engineer, every day almost, is busy with the 
duty of seeing that the fields in his district are properly 
watered, and that the crops are fully and safely matured. 
He is constantly in the villages, and he is intimate with 
the pleasures, the troubles, and the labours of the people 
of the soil. Many an Indian peasant lives the year 
round, he and his family, on the products of his own 
fields; at any rate he does so to a large extent. He 
ploughs his field, sows his wheat, irrigates it, harvests and 
threshes it himself. He stores his grain in his house, 
and, when the time comes, his women folk grind the 
corn into the flour which forms, in many parts of the 
country, the staple food of his family. The labour 
expended on this hand grinding is collectively very great. 

In almost every village one may hear from inside the 
houses a low moaning sound as of some groaning cart 
wheel, or of some heavy, unoiled roller. On looking into 
the dimly lighted interior the traveller will see an ox, 
blindfolded, laboriously trudging round and round in a 





circle, driving a long upright wooden lever revolving in 
a timber cylinder fixed in the centre of the floor. Ay 
urchin of a boy sits on the revolving framework, behing 
the bullock, partly to add weight to the rolling shaft, 
partly to twist the bullock’s tail when he shirks his work, 
The mill is fed by the boy with short stems of castor oj 
plant, and it is squeezing out the oil for use in lighting 
the houses and for other purposes in the village. 

In many Indian villages which are watered by irriga. 
tion canals large crops of sugar cane are grown. The 
juice of the cane is pressed from it by mills, often of a 
primitive kind, which are driven by the patient bullock, 
In this industry alone there is in many scattered villages 
a vast amount of power applied. 

As the irrigation engineer goes his rounds from village 
to village he sees the women sitting at the doors of their 
houses grinding corn. He hears the oil mill groaning at 
its work, and he sees the cane juice slowly oozing, drop 
by drop, under the laborious pressure of the cane press. 
He often sits a while in the shade of the village banian 
tree and wonders why the people and the bullocks and 
the little urchins of boys work so hard when he can hear, 
as he sits, the noise of the falling water in the canal close 
by. In the canal, or, maybe, it is a distributary channel, 
the water, for the greater part of the year, is falling day 
by day and night by night, generating power which is 
uselessly dispelled in eddies of the water and in erosion of 
the banks of the channel in which it runs. He knows 
that the power which is thus wasted on many Indian 
canals is very great, and he wonders that it is hardly ever 
utilised. 

An irrigation system spreads widely from its source. 
It takes its origin usually from a river, and commences in 
a canal of large dimensions. This main canal, if there is 
a Sharper fall in the country than in the bed of the canal, 
as is usually the case, is provided at intervals of every few 
miles with falls or weirs, at each of which the whole 
volume of water drops some 8ft., 9ft., or 10ft. into the next 
reach of the canal. The main canal throws off at intervals 
branch canals, where the water, as in the main canal, has 
falls to traverse as it travels on its path. These branch 
canals, again, divide into distributaries, and these, again, 
into smaller channels. On all of these, in most cases, 
there are occasional falls, where the water drops again 
and again, but, of course, always in decreasing volume, 
until it is finally passed on to the fields. So that while 
the water irrigates the fields and matures the crops, it 
provides, at the same time, a number of points on the 
system where water power is available to grind the corn, 
to press the cane or the oil crops which the irrigated land 
produces. 

Take, for instance, the great Ganges Canal in the 
United Provinces. This system—and it is not the largest 
in India—has nearly 500 miles of main and branch canals, 
as well as some 2600 miles of distributaries ; these carry 
their influence over a tract of country some 300 or 400 
miles long and 30 miles or so broad. The area of actual 
crop watered every year is about one million acres. All 
over this tract of country, some few miles apart, on 
almost every line of canal or distributary, there are falls 
where water power is generated again and again by the 
same water as it tumbles over successive falls. The main 
line of the Ganges Canal—taking only the first 170 miles 
of its course—drops altogether some 300ft. vertically in 
bed level. Something like 170ft. of this drop is provided 
for by falls, or weirs, where the whole volume discharged 
falls at each point from about 6ft. to 10ft. The discharge 
at the head of this canal, at its maximum, is about 7000 
cubic feet per second ; at the end of this length of canal 
the maximum discharge is about 3000 cubic feet. It has 
been calculated that on this length of the Ganges Canal 
there is at times as much as 100,000 water horse-power 
at all the falls collectively. The falls lie at intervals of 
about six miles apart along the canal. This length of 
canal is only a part of the system, and the entire power of 
all the falls on it must be several times that which is 
running unutilised on the main canal. The points where 
power might be obtained lie in the midst of an agricultural 
country generally, but several large towns, such as 
Alighar and Meerut, are not far from the main canal. 

The Upper Chenab Canal, which is now under con- 
struction in the Punjab, will carry at its head a maximum 
discharge of some 9000 cubic feet per second. In the 
first 25 miles of its course there are three falls of 6ft. to 
8ft., where, when the full discharge is passing, some 
18,000 water horse-power will be developed. Most of the 
other falls on this canal are small ones of 2ft. to 4ft., but 
on the main canal and one of its branches there will be 
something like 60,000 water horse-power at the times of 
maximum discharge. 

These two instances illustrate the conditions which 
prevail on most of the canal systems of India. In Bengal, 
in Orissa, in Madras, in the United Provinces, and in the 
Punjab there are works ramifying all over large tracts of 
country where water power in small falls could supply 
power for many purposes. At those times when all these 
canals are carrying their largest discharges there is a 
volume of something like 200,000 cubic feet per second 
passing down Indian irrigation canals, which, falling 
again and again, produces in the aggregate water power 
of a vast amount. 


Gross available Maximum depth 


> . capacity. above sill of 
Reservoir. Millions of cubic outlet. 
feet. Feet. 
Bhatghur 5312 83 
Lake Fife 3833 28 
Matoba ... Sree, 
Shirsuphul _ he er ee 
Mhaswad 2632 ie. 
Ekruk 3310 38 
Ashti 1419 22 
Mukti ., Se 
Waghad ee ee re 
Nehr_... ee 
Muchkundi 1023 25 
okak ... 701 20 


In the Bombay Presidency most of the irrigation works 
are reservoir systems, where the rainfall of the monsoon 
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is impounded for subsequent use on the fields. There 
are, in many cases, falls on the distributary canals where 
water-power is developed, but at the reservoirs them- 
selves there is, of course, a concentrated force, where the 
water is drawn off at a considerable head from the 
reservoir. The table gives at a glance some idea of 
the extent of this power in the case of twelve of the chief 
works. It is believed that only in one case—that of 
Gokak—is this power utilised. 

The water power on Indian canals is not entirely 
neglected. The figures below give the revenue, approxi- 
mately, which is at present derived from the sale of water 
power in the Provinces named :— 


£ 
SNR series bascip czas Sass. <Gae | “dea he sas 100 
OE” 7500 
PRM oo cs isto, ace oes. legs) ee: sak) | 
North-West Frontier ... ... ... ... 3000 
BOURMF  scc ss s ss5. ae 1000 


In the Punjab there was a large woollen mill, and in 
Bengal there is a centrifugal sugar installation driven by 
canal water power, but the main use made of the power 
is in grinding corn. The actual power utilised is but a 
very small percentage of that which is available. 

The fact that the power available on Indian canals is 
so little used is, no doubt, largely because it takes a long 
time in India to induce the people to adopt any new 
practice. But this is by no means the only cause of the 
apparent neglect of an opportunity. There is one great 
disadvantage. The demand for water for irrigating the 
fields varies very greatly. Consequently the discharges 
of the canals vary pretty well in the same way; so that, 
even if the water supply available in the sources were 
constant, the water power developed is frequently 
changing. Moreover, the water supply in the rivers is 
far from constant. In many cases the summer dis- 
charges of the streams, from which the canals are drawn, 
are small, and there is little, and in some cases no dis- 
charge at all, in the canals for some months. For 
instance, the Sone canals in Bengal consist, primarily, of 
three main channels. The first terminates near the great 
city of Patna, the second close to the smaller town of 
Arrah, and the third close to Buxar. During the time of 
maximum discharge, when these canals are irrigating the 
rice fields covering an area of some 650 square miles, 
about 10,000 water horse-power is developed on the first, 
6000 on the second, and 3000 on the third canal. In May 
and June, however, when the river is almost dry, all three 
canals together only give 400 or 500 water horse-power, 
and even that is intermittent. This variation of supply 
occurs in all canals in India to a greater or less degree, 
and in the case of the Bombay reservoirs there are times 
when, for months together, there would be no power at all 
available. Even in the case of the larger canals, where 
there might be, in the dry season, a fairly large discharge, 
there are occasions, once perhaps in three or four years, 
when the entire canal is closed in order to carry out silt 
clearances or repairs. It follows that any project for 
utilising the water power of Indian canals has to face the 
difficulty of intermission in working, and that difficulty is 
avery serious one. It is one which more particularly 
applies to those cases where the power might be used for 
lighting towns such as those just mentioned on the Sone 
canals, 

The uncertainty of the available power is one which is 
not necessarily fatal in all cases, although of course in 
every case capital expenditure must lie idle when 
machinery cannot run. There is probably a fair number 
of cases where mills might be erected, some on a large, 
but more often on a small scale, for milling flour. But 
to this, again, there is the objection that the canals being 
designed for agricultural purposes, do not, as a rule, run 
near the large towns where large quantities of flour are 
required, and in the country villages the women of the 
household have through many centuries ground the daily 
supply for the family, and will probably continue to do so 
for many centuries more. but in spite of these facts 
there are many Indian irrigation engineers who hold that 
low-fall turbines have a large scope in India, and in view 
of this fact, and of the general applicability of such 
turbines in many other countries, we shall endeavour in 
succeeding articles to give some account of several 
machines suitable for falls not exceeding 12ft. in height. 








STRANDING OF THE ARMOURED CRUISER 
SAN GIORGIO. 


THE accident, unprecedented in the annals of the Italian 
navy, to the armoured cruiser San Giorgio seems a cruel 
blow of fate, happening as it did only two days after the 
successful launching of the Conte di Cavour. The ship was 
returning to Naples at 12 knots an hour after some trials of 
her electric steering gear, when she struck on the Cavallara 
Reef, which forms the continuation of the well-known Gaiola 
Rock between Nisida and Posillipo Point. The captain 
instantly gave the order to go hard astern, but the vessel was 
fast. Such are the primary facts of the case. Why the San 
Giorgio was shaving this well-known reef at such a speed, 
and especially with her steering gear not yet approved, and 
why the engines were reversed when aground on a rocky 
bottom without, at any rate, a preliminary examination of 
damages, are problems for the court martial. The Gaiola 
luminous buoy is said to have drifted and to have been 
wrongly re-moored, but the indications of floating beacons, 
especially of those exposed to such a sea as that which beats 
on Posillipo Point, are apt to be misleading when not 
corroborated by bearings, which, in this case, seem not to 
have been taken. This question, too, will naturally be dealt 
with by the competent authorities. In the meantime the 
fact remains that the vessel is in a most critical position. 
Grounding in 34 fathoms, she was carried on by her impetus 
for nearly half her own length over a small hummock, which 
has canted her six degrees over to starboard, putting her 
down by the head and hoisting her stern abou9ft. above the 
normal water line, while the fact of her having ¢ut a passage 
for herself in the friable volcanic tufa of which the reef is 
composed does not render her salvage easier, 





To effect this it was seen immediately that it would be 
necessary to lighten the ship, and two days later complete 
disarmament was found to be necessary. The Dandolo, 
Napoli, and Pisa were on the spot immediately, and were 
followed by the Sicilia, Sardegna, Re Umberto and Liguria, 
reinforced by the repairing ships Vulcano and Tevere, by two 
of the most powerful tugs from Spezzia, and by floating 
cranes—one of which lifts 75 tons—from Armstrong’s works 
at Pozzuoli. The celebrated Genoese diver Serra arrived soon 
after with a number of his best men and pumps belonging to 
the Messina salvage corps, so that hands and expert aid are 
not lacking; but the task is no light one when it is considered 
that each of the four 254 mm. guns weighs 35 tons, and that 
the weight of the eight 190 mm. guns is 15 tons éach, and 
22 tons the weight of each turret. Two thousand tons, at 
any rate, have to be taken out to decrease the draught by the 
4ft. 6in. necessary, and it is a question whether the boilers, 
too, will not have to be removed, as the weight of coal in the 
bunkers was insignificant on account of the ship having only 
been out for a trial of a few hours. The work is, of course, 
carried on day and night as, should a south-west gale spring 
up—no rare occurrence at the end of August--the San Giorgio 
is almost certainly doomed. 

The holes, rendered worse by the first effort made to get 
the vessel off, were numerous, especially towards the bows, 
and penetrated the double bottom. The two largest are one 
to starboard under the fore boiler-room, 23ft. by 10ft., and 
the other on the port side, 65ft. long, with width ranging 
from 1ft. 6in. to 4ft. The points of rock which have pene- 
trated internally are being disposed of, and the leaks 
plugged by a number of divers working simultaneously with 
large quantities of cork and oakum, which is sucked into 
the holes by the draught produced by the action of nineteen 
of the most powerful pumps working from the deck and from 
pontoons moored alongside, and combating the continual 
inrush of the water into the fore part of the ship. And here 
it may be said that, as the boiler-room was comprised in this 
flooded section, it was fortunate that at the time of the 
accident the San Giorgio was steaming with her aft boilers 
only, the fires in the fore compartment having been allowed 
to die out. On the top of the initial stopping, hemp, cement, 
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THE SAN GIORGIO ON THE ROCKS 


cork, and wood are to be used, and the whole is to be covered 
with mats. A number of pontoons of the capacity of 90 tons 
each have been brought from Spezia for fixing under the hull, 
so as to lift the ship at the moment when the towing force is 
applied laterally and simultaneously at bows and stern. The 
rock is also being blasted away by small cartridges of gun- 
cotton in 43 mm. holes, but the nature of the tufa makes it 
open in fissures instead of breaking away. 

As the only precaution possible against damage by heavy 
seas, the vessel has been rendered immovable, as far as this 
can be done, by huge anchors at bows, stern, and amidships, 
while the other warships present anchor in close formation 
to windward of her at the slightest sign of bad weather. 

The San Giorgio is a twin ship to the San Marco, and of 
the Amalfi and Pisa type. She was designed by the late 
General Masdea (designer of the last Dreadnought class), and 
launched at Castellamare on the 27th of July, 1908. She 
has two triple-expansion engines, water-tube boilers of the 
Blechynden type, and some of her principal dimensions are : 

Length between ——- ‘ 131.04 m. 


Maximum bread ee 00 ce cs so, Sane 
Oe ee ee er eee ee 

* stern Ras Wuye “oe veer) eane cane wat eae 
Displacement, .. si Seg ae ae Gear “ee ee 
Horse-power . oa Oa eld , 
a in diel ake ha 4's ane em 
Armour plate (thickness) .. .. 250 mm. amidships to 100.mm. 
Armament :— 


Four 254 mm, guns in two turrets at bows and stern 
Eight 190 mm. guns in four revolving armoured turrets 
Eighteen 76 mm. guns 
Eight 47 mm. guns 
The accompanying rough sketch will perhaps give some 
idea of her present position. 








ENGINEERING NEWS FROM SOUTH AMERICA. 


THE attempts of the Chilian Government to tie down 
foreign contractors in an unfair manner in connection with 
the Valparaiso Dock and Harbour works, for which they had 
invited tenders, have resulted in a complete abstention upon 
the part of such contractors from sending in any tenders. 
For the first time in its experience the Government of Chili 
has found itself ‘‘ boycotted,’”’ and the lesson thus admini- 
stered is expected to have beneficial effects. The remarkable 
feature of this action upon the part of foreign contractors has 
been its unanimity without any preconcerted arrangement 
having been arrived at between the various firms concerned. 
The Government of the Republic has now had to reconsider 
its position, and has determined considerably to modify its 
former conditions, which were altogether impracticable. To 
some extent the Government was tied by the Act of Congress 
in reference to the Dock and Harbour scheme, and it has had 
to go back to Congress to secure approval for the amended 
conditions. 








THE disputes and general ill feeling which are not infre- 
quently characteristic of foreign railway ownership and 


management in Argentina afford the Federal Government 
the much-sought-for opportunity of interference, which is 
always detrimental to foreign-owned companies and affords a 
bad precedent. It is to be regretted that such differences as 
arise, and these must necessarily occur in a country where 
there exist so many different railways, many of which run 
almost parallel with one another or serve the same territory, 
cannot be settled by mutual concession or arbitration. The 
general feeling of the Government towards foreign enterprise 
is far from friendly, and it is lamertable that British 
corporations should give any loop-hole through which this 
anti-foreign policy can be applied. 





SEVERAL additional lines of electric and steam tramway 
are arranged for in the City of Buenos Aires, and these are 
in no way connected with the great transportation concern 
known as the Anglo-Argentine Tramways Company, Limited. 
The most recent concession granted is that given to Messrs. 
Henry and Co., of Buenos Aires, who are about to construct 
a line in the neighbourhood of the Rio Cuarto. The line 
upon leaving the city, already congested with tram tracks 
which render any other kind of wheel traffic most difficult 
and frequently dangerous, proceeds south-west to Piedra 
Blanca, throwing out branches to Colonia Potosi, from 
Anchorena to the south and north; Rio de las Moras, San 
Bartolomé and Achiras. These places all comprise the first 
section of the new system. The second section will com- 
mence at Rio Cuarto and reach to La Cantina, passing 
through the suburbs of San Lorenzo, Las Ensenadas, Santa 
Catalina de Olmos, Las Estacas, and Ojo de Agua de Roca, 
there being a further branch contemplated as far as 
Ripamonte. There is an opportunity here for British 
manufacturers of steam tramway rolling stock and locomo- 
tives, as well as of steel rails and crossings. 





CONSIDERABLE rivalry exists both in Brazil and Colombia 
between British and North American capiialists for mining 
concessions, as well as concessions for railways. Whereas 
the feeling among the natives of both of these progressive but 
hitherto only slightly developed States is unquestionably 
friendly towards the British, and no less certainly suspicious 
of and unresponsive to the North Americans, the latter nearly 
always succeed in obtaining the concessions which they seek, 
either directly or indirectly. Uponoccasions, British applicants 
are utilised to apply and to become the stalking-horse of 
American capitalists, who only come upon the scene after all 
the preliminaries have been gone through and the senti- 
mental objections of the landowners, or may be the Govern- 
ment officials, have been successfully overcome or have been 
as completely evaded. 





IN the Argentine Republic several important irrigation 
schemes are in contemplation, and some have been already 
commenced. Among these latter is a canal between San 
Antonio and Valcheta, extending along a railway line for a 
distance of about 100 kiloms. The canal will irrigate over 
5000 hectares (= 12,500 acres) of land, and will supply San 
Antonio with water. The work is being privately financed, 
but the Government of the Republic is materially interested 
in the scheme, which is of a national character. 





THE Central Argentine Railway, one of the best managed 
of the different foreign-owned lines in Argentina, has decided 
upon further construction amounting to over 2000 kiloms. 
The manager of the company, Mr. Henry C. Pearson, has 
had frequent interviews with the Minister of Public Works in 
Buenos Aires, and has latterly submitted final plans, which 
will doubtless be accepted. The Minister, who is rather more 
sympathetic towards foreign enterprise than his immediate 
predecessor, has referred the matter to the General Board of 
Ways and Communications. 





MANUFACTURERS of galvanised iron, of which an immense 
quantity is annually exported to the Argentine Republic— 
and mostly of British make—will be interested to know that 
by a recent decree the Government of Argentina has relieved 
the manufactured article of all duties, the idea being to in- 
crease its use in dealing with the locust extermination 
crusade. 





THE Argentine Government having accepted the plans 
and tenders submitted for the construction of the Mar del 
Plata Port works, active work is now proceeding. The con- 
tractors are Messrs. Sillard, Dollfus, Allard and Wirist, who 
are already carrying out some extensive works at the Port of 
Montevideo (Uruguay), the cost of the Mar del Plata works 
being agreed at 11,400,000 dols. (= £2,280,000). 





A PLANT for the manufacture of gas for lighting and 
industrial purposes is about to be erected in Barranquilla, 
the most important port in Colombia. Over 80 per cent. of 
all imports entering this Republic come via Barranquilla, 
which is a city of considerably over 100,000 inhabitants. 
The contract for the business has been granted by the 
Municipality of the Port to Senor Jorge Moya Vasquez, and 
the British Vice-Consul at Barranquilla, Mr. Gillies, would 
send any enquiring manufacturer fuller particulars of what 
is needed. 





AN electric lighting plant is required for the ancient city 
of Cuzco, Peru. The buildings and power-house are now 
under construction, but some difficulty will be found in find- 
ing the necessary amount of custom, as the inhabitants of 
Cuzco, although very numerous, are mostly poor. 





THE Government of Uruguay wishes to receive from expert 
hydrographic engineers competitive plans for the canalisation 
of the Rio Negro and possibly of other Uruguayan rivers. 
While giving publicity to this fact, I advise manufacturers 
and shippers to be extremely careful in their dealings with 
the Uruguayan Government, which, under the presidency Of 
Senor Battl y Ordonez, has introduced a very socialistic and 
dangerous policy, especially levelled against foreigners, and 
with whom extremely bad relations at present exist. The 
good faith of this Government cannot be relied upon, and 
contracts entered into with them cannot be enforced so far 
as payment is concerned. In several instances of iate con- 
tracts have been ruthlessly cancelled, and the deposits of cash 
made with the Government have been confiscated. In other 
cases important conditions have been violated. In’ no 





instance is any redress possible or probable. 
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GERMAN IMPULSE MARINE TURBINES. 





AFTER its proved success for land installations the action 


or impulse type of turbine was by no means so rapidly 
adapted for marine work as the reaction turbine, but of 
recent years a very large amount of investigation has been 
made in many quarters, with the result that satisfactory 
results are now being obtained, and the hope of even greater 
successes in the future, when large working experience has 
been gained, is likely to be realised. Several foreign navies 
have had some scruple in adopting Parsons turbines 
exclusively, but while there was no alternative for a long 
time, very strenuous attempts were made to develop turbines 


have been effected by certain modifications in the design of 
more recent marine turbines. As with most impulse turbine 
installations, a two-shaft arrangement was employed, this 
being an advantage of the impulse type which is of consider- 
able importance both as regards facility in mancuvring and 
simplicity of pipe connections. The Kaiser had a displace- 
ment of 1925 tons, and the guaranteed speed was 19.5 knots, 
20.46 knots actually being obtained on trial. The horse- 
power was 6600, and the speed of the turbines at top vessel 
speed was 565 revolutions per minute. As will be seen from 
Fig. 2, which gives a sectional elevation of one of the turbines, 
the reverse stages are in the same cylinder as the ahead. 
The latter consists of five pressure stages, the first of which 
has three velocity stages, and the remainder two velocity 














then continuously through the second and third stages, which 
are provided with nozzles and blades designed for an econo. 
mical consumption of steam at the relatively low speed of 
revolution. For vessel speeds over 19 knots, the two cruising 
stages are by-passed by means of the two pipes and valves 
seen in the illustrations, so that the steam after passing 
through the first stage immediately enters the fourth without 
going through the second and third. It may be mentioned 
that the weight of each of these turbines was only 28 tons, 
The disposition of the machinery in an impulse marine 
turbine installation differs considerably from that with 
Parsons turbines, as is seen from the drawing on the left of 
Fig. 1, which shows the arrangement adopted on the V 164, 
which may be taken as the standard design for torpedo boats 
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Fig. 


other than that produced by the genius of an Englishman. 
In America therefore the Curtis turbine has been given as 
much opportunity as possible to prove its worth, while in 
Germany the A.E.G. turbine has been making much head- 
way. 
been comparable with that of Parsons turbine, it must be 
remembered that the impulse turbine for marine work is, as 
compared with the reaction type, of very recent origin, and 
thus cannot be expected to have reached anything approach- 
ing the same degree of perfection. Relative results are always 
difficult to value accurately, and particularly is this the case 
with reference to ships and their machinery, so that it is impos- 
sible to make any dogmatic assertion as to the superiority of 
one type of turbine over the other, or as to the predominance 


of one in the future; but it may be taken asa very significant | 
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Though in neither case has the success as yet attained | 


1—TURBINE ARRANGEMENT IN A CRUISER AND TORPEDO 


stages. The low-pressure part of the ahead turbine is formed 
by an impulse drum which, however, is designed for, and 


necessarily gives, a certain amount of reaction which par- | 


tially counteracts the propeller thrust and diminishes the 
size of the propeller thrust blocks. As is usual with all tur- 
bines of the A.E.G. type, the blades on the wheels and also 
the nozzles, are made either of nickel steel or special bronze, 
the blades being caulked into the rim of the wheel and the 
tops riveted to a strip passing right round the circumference, 


as is now common with some types of blading for Parsons | F 


turbines. 


In 1908 a torpedo boat, V61, was built for the German 


navy equipped with A.E.G. turbines, each developing 6000 
horse-power at the guaranteed speed of 30 knots, the speed of 
rotation being 570 revolutions per minute. These turbines 
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Fig. 2—TURBINE 


fact, and indicating the necessity of keeping an open mind, 
that the British Admiralty has now in commission a cruiser 
—the Bristol—built by John Brown and Co., Ltd., in which 
impulse turbines of the Brown-Curtis type are installed. 
These, according to published data on the trials, seem to 
have given results well up to anticipation. 

In 1902 the A E.G., of Berlin, took up the manufacture of 
steam turbines for land purposes, and since that time such 
considerable progress has been made that it is stated that the 
output in horse-power now exceeds that of the Parsons type. 
The first marine turbine was made at the Berlin works for 
the Kaiser of the Hamburg-America Line, and this was put 
into commission in 1905. As regards general construction 
no very material alterations have been made since, though as 
a result of very extensive tests, many great improvements 








OF HAMBURG-AMERICAN LINER KAISER 
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equipped with A.E.G. turbines. Ther 2 two turbines 

| separated by a transverse bulkhead, and each engine-room is 

self-contained with its own condenser and circulating and air 

| pumps, while there are also separate boiler feed pumps in the 
two turbine rooms. 

The upper illustration on page 203 shows an end view of 

| one of these machines erected on the test-plate at the works 

of the A.E.G. Company, whilst a front view of the same 

| machine, together with the water brake, is shown in 


ig. 3. 
The torpedo boats V 162, V 163, V 164, which were built 
shortly after the V 161, were also equipped with A.E.G, tur- 
bines, and were somewhat similar in design. The guaranteed 
speed was 30 knots, with a horse-power of 13,000, and it 
| was found that at this power—650 revolutions per minute— 
the consumption of steam was 13.51b. per horse-power hour. 
| The highest speed actually attained was 32.2 knots, when the 
| turbines were developing 16,000 horse-power at 660 revolu- 
| tions per minute. In these turbines no cruising stages were 
‘employed, there being expansion nozzles in the first stage 
| which could be regulated as desired for cruising speeds. 
| Further torpedo boats of this type have been built by 
| the Vulcan Company, of Stettin, who also construct the 
| turbines under licence. 
| The most important vessel up to the present which has 


| been equipped with A.E.G. turbines is the small German 
| cruiser Mainz, with a displacement of 4350 tons and a con- 


tract speed of 25 knots. As usual, a twin-screw arrange- 
ment was adopted, the general disposition of machinery being 
shown in the drawing on the right of Fig. 1, from which it 


| is seen that each shaft has a separate high and low-pressure 
| turbine, with a bearing between them, the reversing turbine 
| being in the casing of the low-pressure turbine. 


It will be 
noticed that this boat is of approximately the same displace- 
ment as the British cruisers of the City or Town class, of 


| which one, the Bristol, was equipped with Brown-Curtis 
| impulse turbines, and it will be interesting to compare the 


performances of these vessels. 

Great care was taken in the design of the turbines of the 
Mainz to provide for an economical steam consumption at 
various speeds, and to accomplish this four cruising stages 
were provided in each high-pressure cylinder, these being the 
second to the fifth inclusive. Up to 17 knots—or rather 
over, since the guarantees were well exceeded—all the stages 
are in operation; for speeds from 17 to 20 knots the second 
and third stages are cut out by means of by-pass pipes and 
valves, For anything above 20 knots up to the top 
speed all four cruising stages are cut out, and the steam 
is by-passed directly from the first stage to the fifth. The 
low-pressure turbine consists of impulse drums, the reaction 
from which is able to neutralise to a considerable extent the 
propeller thrust. The reversing turbines are in the same 
casing as the low-pressure drums, and consist of three pres- 


| sure stages with an impulse drum on the end, this being 


| necessary to keep the steam consumption within the limits 


| required in order to give sufficient power when going astern. 


embodied several improvements in design which experience | 
with the Kaiser had proved to be advisable. There are seven 
pressure stages in the high-pressure end of the turbine; 
while for the low pressure an action drum is employed, 
which, as previously mentioned, gives an end thrust tending 
to nullify the thrust from the propeller. The reversing | 
turbine is housed in the same casing. | 
In designing turbines for naval vessels, great importance | 
has to be attached to the question of an economical steam | 
consumption at cruising speeds, and in reaction turbine in- 
stallations it has been usual to provide special cruising | 


The dimensions of the turbines are interesting in comparison 
with those of the Parsons type. The high and low-pressure 
cylinders have the same outside diameter, which is about 
9ft., while the lengths of the turbines from centre to centre 
of bearings are about 12ft. and 18ft. respectively. The lower 
illustration on page 203 shows a complete turbine erected in 
the A.E.G. works for trials on the water brake which is seen 
on the left, the condenser being removed. In this illustra- 
tion all the hand wheels operating the various valves are 
plainly seen. 

One of the most important features in connection with the 
turbines of the Mainz is the fact that superheated steam is 


turbines. In this torpedo boat two special cruising stages are | employed, which is quite unusual with marine turbines, 
provided in each cylinder, these being the second and third | particularly those of the reaction type. The degree of super- 
pressure stages. At cruising speeds, 7.e., anything under 19 | heat in this case is between 80 deg. and 100 deg. Fah. for 
knots, the steam passes through the first pressure stage and | high powers, while at cruising speeds on long voyages it 18 
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MARINE STEAM TURBINES 
THE ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, BERLIN, ENGINEERS 
(For description see page 202) 











END VIEW OF A.E.G, MARINE TURBINE ERECTED ON TEST PLATE 























A.E.G. MARINE TURBINE AND WATER BRAKE--CONDENSER REMOVED 
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often as much as 170 deg. Fah, measured immediately behind | The A.E.G. has also developed some new types of 
the superheater. | turbine-driven air pumps and boiler feed pumps which are 

Some very interesting experiments were made on the | now being extensively used on turbine-driven ships, and 
turbines at the A.E.G. works, and the results as regards | certainly possess great advantages over the reciprocating 
steam consumption are summarised as follows :— types in the matter of weight and space required. Figs. 4 
—__—_—_— —______ —_——— and 5 show respectively a complete view and a sectional 
elevation of a combined wet and dry air pump, driven by a 





THE SEVERN WATERWAY. 


IT is a remarkable coincidence that just at this time the 
Commissioners in charge of the Severn Waterway should 
have determined upon an important step in the project 
which they have long been considering in association with 
Midland traders and manufacturers, for improving and 
deepening the water route under their control, from the 
industrial Midlands to the Bristol Channel ports. For it 
may well be that the scheme will find more sympathy at the 
hands of the Birmingham manufacturers and Chamber of 
Commerce, who have so far been lacking in enthusiasm for 








Test Test Test Test Test : . . . ~ 
No. 1. | No. 2. | No. 3.) No, 4. No. 5. | Single steam turbine. To economise space the machine is of 
SRE Ty abr ae Jara eyes fore eaes Bem rnene vertical construction, though it is equally suitable for a 
iler pressure, lh. per sq. in. 235 235 Bh 235 235 | . a ° et ae ° 7 3 
Superheat, deg. Fah. .. s0 170 so 170 so | horizontal design. The turbine consists of a single wheel, 
eS ae 27.5 | 27.8) 27.8) 27.9 27.9 | and the air pump is arranged underneath the cylinder, 
Revs. permin. =... . 325 244 244 20€ 206 forming the bed-plate of the machine. Water passes into the 
B.H.P. of turbine . ‘ .| 10,450 3950 3950 2075 2075 . . 
Steam consumption per H.P. centre of the air pump between the vanes of a moving wheel, 
hour, Ib. Sieg eR 1 13.2] 14.4 15 15.6 | and thence through holes in the fixed guide vanes, causing a 


suction and drawing in the air which follows the path of the 


this canalisation project, after the bitter experience of last 
week. That the whole of the present waterway from the 








Test No. 1 corresponded to a vessel speed of 253 knots, | 


Nos. 2 and 3 to 20 knots, and Nos. 4 and 5 to 17 knots. It 
will be seen that the steam consumptions are very favourable, 
being practically identical with those obtained with the 
reaction turbines in the vessels of the new Town class. 

The effect of superheat on the steam consumption is well 
marked, and it is interesting to note that when the turbine 
was developing about 4000 horse-power, an additional 90 deg. 
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Fig. 4—TURBINE DRIVEN AIR PUMP 


Fah. superheat reduced the consumption about 6 per cent., 
while at the lower output of about 2000 horse-power—for each 
turbine —the same charge of superheat only caused a reduc- 
tion of about 4 per cent. of the steam consumption. On the 
official trials of the Mainz a speed of 274 knots was attained, 
the total power which the turbines then developed being 
27,300 hhorse-power. 





Fig. 3—TURBINE FOR fORPEDO BOAT UNDER TEST 


water. The water is used over and over again, being passed 
through a small cooler seen above the air pump. 

a@In Germany no turbines other than those of the Parsons 
type have yet been employed on large battleships, but it is 








Fig. 5—-TURBINE DRIVEN AIR PUMP 


expected that a trial on a very large scale will be made in the 
near future. 








Severn estuary to the Midland industrial capital is capable 
of being greatly improved without any resort to the ambitious 
plan of a ship canal was demonstrated by the report issued 
by the Royal Commission on Canals and Waterways early 
in the present year. That report dealt with all the water- 
way routes which connect the Midlands and South Stafford- 
shire with the estuaries of the Thames, Humber, Mersey, 
| and Severn, and it defined four possible schemes of improve- 
| ment. One was that which the Severn Commissioners are 
| anxious to advance, and as to which during the last few days 
they have decided to summon a representative conference 
to determine if the Government shall now be asked to 
| authorise and provide for it. From the Severn estuary the 
route is capable of improvement for the passage of 600-ton 
| vessels as far as Stourport, in Worcestershire, and a report 
| of the engineer who investigated the question of water supply 
gives the further information that it would be possible, if 
| additional powers were obtained over the existing sources of 
supply, to enlarge the present canal from the Severn into 
Birmingham for 300-ton boats. 

It would, of course, be much easier and less expensive to 
improve the canal for the transit of 100 or 200-ton boats ; 
| but in either case it seems to be necessary that there should 
| be a removal of certain restrictions at present placed on the 
| canal companies with regard to the water supplies that feed 
their storage reservoirs. Indeed, it is not improbable that 
questions of water rights might assume considerable import- 
ance when the scheme came to be considered in detail. 











TRON AND STEEL INSTITUTE: ITALIAN MEETING.—We are informed 
that his Majesty King Victor Emanuel has graciously consented 
to become Patron of the Reception Committee, which has been 
formed by the Associazone fra gli Industriali Metallurgici Italiani 
in connection with the arrangements for the meeting in Italy. 
His Excellency G. Giolitti is acting as the president of the Com- 
mittee, and it includes, besides, the Marquis Di San Giuliano, 
Secretary of State for Foreign Affairs ; Professor Nitti, Secretary 
of State for Agriculture, Trade, and Commerce ; Signor E. Sacchi, 
Secretary of State for Public Works ; Sir Rennell Rodd, the British 
Ambassador at the Italian Court ; and the mayors and members of 
the municipal councils; the chambers of commerce and the 
universities and technical associations in each city visited. The 
arrangements for the meeting, which promises to be one of excep- 
tional interest, are being carried out under the superintendence of 
Mr. G. E. Falck, president of the above-mentioned Association, 
with the able assistance of Mr. A. Casalbore, the secretary, and 
Dr. L. Gaddi, technical secretary. 


A rorm of petrol-electric road train, known as the 
Miiller road train, which has been adopted experimentally by the 
Germanarmy, is referred to in the columns of Hlectrical Engineering. 
The locomotive is equipped with two petrol motors aggregating 
about 180 horse-power, and placed one at each end. These drive 
continuous-current generators contained in a central cab, which 
supply current to motors geared to every axle throughout the 
train. Each vehicle, including the locomotive, is provided with 
two two-wheeled bogies, upon each of which is mounted a motor 
driving through a differential gear and side chains. The bogies 
are connected together by the coupling rods between the vehicles 
in such a way that every vehicle steers itself antomatically in the 
path of the locomotive. Either one or both of the generating sets 
may be used according to circumstances, and the control is mainly 
by generator shunt regulation. Electric braking throughout the 
train is provided for. For train making up purposes each vehicle 
is provided with a controller, so that it can be moved about 
independently by being connected to a flexible trailing cable. The 
cars can also be fitted with electric cranes if required. A complete 








train can transport a load of 30 to 33 tons in six wagons at about 
eight miles per hour, ers 





Ava. 25, 1911 


THE ENGINEER 














RAILWAY MATTERS. 


Tnx Osorno-Port Montt Railway (branch) will be com- 
sleted by the end of next month (September), although the con- 
ane time does not stipulate for the work to be finished before 
July, 1912. The distance between Valparaiso and Port Montt is 
00 miles, and this will be now covered by train without a break, 


Tue Burmah Railway Company, to meet increased 
requirements for more hauling power on its open line, is now 
providing sixteen tank metre-gauge locomotive engines, and also | 
three bogie mixed type of locomotives. For the Pegu Moul- 
mein and Henzada-Kyangin extension it proposes to put three 
bogie mixed type of locomotives into services. This makes an 
additional twenty-two engines for this railway. 


Tur chairman of the Taff Vale Railway, in his speech 
before the recent half-yearly meeting of the company, showed 
only too clearly how much the general labour unrest has interfered 
with the operations of this line. He pointed out that the export 
of coal from Cardiff had fallen off one million tons during the last 
seven months, and that the coal sent coastwise had also fallen off 
to the extent of a quarter of a million tons. This coal would have 
been carried by the railway. 


Tue Silesian line, Lauban-Konigszelt, and its four 
branches are to be electrified at once, According to the Hlectrical 
Engineer the main line and branches all have steep inclines, as 
they are in the district of the Riesengebirge. Some of the banks 
on the main line are 1 in 50, and on the branches they are 1 in 40 
in several instances. It is not proposed to erect a special station 
for supplying these lines with power but to purchase current from 
a private company which has undertaken to provide it. 


Yer another Transandine railway is to be constructed. 
The Argentine Government has just approved of the plans for a 
narrow gauge line starting from the village of Tinogasta, in the 
Province of Catamarca, and running as far as the Chilian frontier 
at San Francisco. The line will cover a distance of 252,743 m, 
and the estimated cost is 8,122,460 duls. (say, £1,624,500). At San 
Francisco the line will connect Ye the branch line of the 
Copiap6 on the Taltal Railways, both in Chile, thus forming a 
transandean line. 


Corrosion of rails exposed to tunnel gases has been | 
found to reduce the life materially in the case of the long tunnel | 
at Sand Patch, Pa., on the Baltimore and Ohio Railway. This | 
tunnel is 4775ft. long, and is operated with double-track traffic on | 
a single-track line. The interior condition is one of practically | 
continual dampness, with locomotive gases present. Plain 
Bessemer rails have a life of about eighteen months in the tunnel. 
Deterioration proceeds in the flaking of a scale from the rail until 
the edges of the base become quite sharp, and removal is neces- 
sary. Chrome alloy rails, substituted for the Bessemer rail at the 
last renewal, have now been in service nearly three years. In 
addition to the increased length of life resulting from the ability | 
to resist corrosion, the breakages in this latter class of rail have 
been less than one-fourth of the number for the plain rail. 


Ir is pointed out in the report of the Committee on the | 
Electrification of Norwegian Railways that a great amount of | 
money can be saved by applying electric traction to the new lines 
to be constructed. As the Norwegian railways do not pay very 
well, it is absolutely essential that the cheapest form of electric | 
traction should be found, and in the last twenty years the State | 
has adopted a policy of acquiring water power for this purpose. 
‘The only actual railway project imminent is the conversion of the | 
Christiania-Drammen Railway, but several private lines are already 
electrified. The general report of the Committee is in favour of | 
a complete investigation into the whole question of converting 
the Norwegian lines, and it points out that the question is mainly. 
one to be settled by experts and not by politicians. In view of the 
conversion of the railways, a large international combination of 
water power installations in Scandinavia has recently taken place, 
with a capital of £2,000,000, in which the three principal German 
electric manufacturing firms are interested. 


Tue usual method of determining the weight of rails 
and the rate at which thay are wearing, in order that the maximum 
amount of use may be obtained before their removal, is to take out 
lengths of rail at intervals of about a quarter of a mile clear, 
measure and weigh them, a hanging weighing being 





| great precision. 


NOTES AND MEMORANDA. 


THE University of Michigan has been making some 
tests on the effecting of efficiency by coating radiators with 
aluminium and copper bronzes. a unpainted radiators fresh 
from the factory were tested. Both showed about the same con- 
densation. One was then covered with two coatings of copper 
bronze, and its heat radiation was lowered 24 per cent. less than 
the first test. Again it was double coated with copper bronze, and 
decreased radiation showed 25 per cent. ‘The results show that 
the loss of heat from radiators depends largely upon the surface 
effort, and to only a slight extent on the conduction of heat 
through the metals, 


VaLvEs and small fittings made of iron well galvanised 
on the exterior may be homogeneously covered with lead in the 
workshop by any mechanic. The method consists in immersing 
the piece to be coated in water to which a few drops of sulphuric 
acid have been added. Then, while in the acid water, the piece is 
readily amalgamated in the usual way by squeezing mercury 
through close-woven cloth all over its surface and thoroughly 
rubbing it in The excess mercury is rubbed off and the piece 
carefully dried without heat, and then immersed in a bath of lead, 
which should be well above its melting point, so that it would not 
tend to solidify by introduction of the cold piece. The casti 
may be withdrawn after about 20 seconds, and will be found to be 
homogeneously covered with lead. This method requires the 
piece to be galvanised before applying the lead. 

THE only effective method of obtaining a good earth 
connection is to rely primarily at any rate, upon a surface earth- 
ing system placed in carefully chosen surroundings. , Local earth 


| plates underground have so often been known to fail that they are 


now commonly regarded, and justifiably, as not sufficiently reliable 
for their purpose. With regard to earth connections to motor 
frames, switch cases, &c., the difficulty which here arises is largely 
a personal one. An inexperienced man would not be allowed to 
set a safety valve, but ‘‘earthing ” is frequently allowed to be 
carried out by unskilled workmen, some of whom are careless and 
very few of whom understand the aim and object of an earth con- 
nection, The result is that a great number of earth connections 
which are made are ineffective. Both the points above mentioned 
are of primary importance from a safety standpoint. 


A motor can be too sturdy in many cases when the 
interest on the investment is taken into consideration, and there 
are two sides to the question of how much overload capacity is 
necessary for the manufacturer to provide in his standard motors. 
Many industrial plants require practically no overload capacity in 
their motors, while others must have a considerable margin in the 
motor to meet the maximum demand required of it. It seems, 
therefore, that this question must be decided by the user and his 
engineer, and motors ordered to suit the requirements of their 
factory. Most of the electrical manufacturers of to-day have two 
types of motors, one for the first conditions mentioned above, and 
another type having considerably greater overload capacity. By 
having these two types of motors better characteristics are obtained 
for each service than could be obtained if a single motor was 
designed to meet al] kinds of service. 


Some experiments have been carried out in Sweden in 


| connection with using powdered peat for firing boilers. For blow- 


ing the powder into the combustion chamber under a boiler an 
electric fan was used, for which one horse-power was required. 
The air was heated in the smoke flues of the furnace to about 
200 deg. Fah. previous to blowing the powder into the furnace, 
and it was possible to regulate the amount of air and powder with 
It was found that one ton of eval was equivalent 
in heating value tu 1.397 ton of peat powder, the latter being of 
poor quality, and to 1.2 ton if better quality had been used. The 
cost of raising the same amount of steam with peat powder and 
with coal compares as follows:—The ton of coal required to raise 
the required amount of steam cost 16s. 6d., and the 1 214 ton of 
peat powder required for the same amount of steam cost 11s. 6d. 
n using the powder, however, some coal is required for the start, 
the additional cost being 2s. 1d., bringing the total cost for the 
powder to 13s. 7d. Thus the saving effected in using the powder 
was 17 per cent, 


Corrosion of superheated steam piping by soda was 
reported to the Diisseldorf convention of the Deutsche Giesserei- 
f 





employed for this purpose. A rail gauge has recently been 
designed to permit this information to be gained by a simpler 
method, and it is thought that its use will obviate the need for the 
employment of a special inspector and gang of men. It consists 
of an adjustable supporting member which is applied to the head 
of a rail, and it is provided with lines and graduations by which 
the weight is indicated, the graduations being based on calculations 
made for each section of rail. The ordinary permanent way 
inspector, armed with this gauge, can, it is said, ascertain the 
weight and wear of the rail at any point, and a permanent record 
can thus be made of the wearing qualities of all rails. One 
advantage claimed to result from the use of this device is that the 
rails can remain in service to the definite limit of safety. 


Propasty the most simple form of rail anchor used to 
prevent creeping is that employed on certain railways in the United 
States, This, according to the Railay Gazette, consists of a section 
of angle bar bolted to the rails. Old angle bars are cut up into 
lengths varying from 3in. to 5in., and are slotted for spikes and 
drilled for bolts. They are fastened, one on each side of the rail, 
the same as an angle bar, and are slot-spiked to the sleeper. They 
possess an advantage over other devices in that they are low in 
cost of maintenance and require but little attention, although 
they become noisy unless the bolts are kept tight. They possess 
an added advantage in that they will retard creeping in either 
direction. The serious objection to them is the cost of application. 
The rail has to be drilled in position for the bolt, which is a slow 
and expensive job, frequently costing alone as much as other 
anchors, With the more general use of open-hearth steel rails the 
cost of drilling is greatly increased, and is in many cases resulting 
in the abandonment of this type of anchor. Also when once the 
rail is drilled the position of the anchor is permanently fixed, 
instead of being easily movable as in other designs. There is 
also to be considered the weakening of the rail by drilling, tomake 
up for which the short section of angle bar does not add any 
definite strength. 


Cuicaco is probably the greatest railway centre that 
exists, Some 43 per cent. of the total length of railway in the 
United States is controlled by companies which possess termini 
in Chicago. This amounts to some 96,000 miles, represented by 
26 different trunk lines, which is undoubtedly a leading factor in 
the immense commercial activity of this city. Besides the 26 
trunk lines in question, 14 other Shins do business there, and there 
exist, moreover, 14 industrial railways, with a combined length 
of over 1000 miles, connected with Chicago. There is thus 
altogether probably a greater length of railway line within the 
boundaries of Chicago than in any other city in the United States, 
not to speak of the 40 miles of water front. In order to keep 
abreast of the modern demands for railway facilities, as understood 
in the United States, it is now proposed to electrify the principal 
termini in the city. This will doubtless prove a gigantic and 
costly undertaking, but owing to the energy of the Chicago Asso- 
ciation of Commerce, a committee of 17 leading railway and com- 
mercial men has recently been appointed to make a thorough in- 
vestigation into the proposed change and to draw up a report 
The pring as a body are bearing the expense of the inquiry. 
The total length of new line constructed during 1910 in_ the 
United States was 4121 miles, some 300 miles more than in 1909. 





The largest additions were in the west and south-west. 


hleute recently by Mr. F. Westhoff. He states that in a boiler 
plant working partly with saturated and partly with superheated 
steam ata pressure of 1601lb. per square inch, the wrought iron 
pipes and cast iron valves of the superheated steam line were badly 
attacked after four years’ service, whereas the saturated steam 
line was in excellent condition. Appearances suggested local 
solvent action. On close examination a whitish matter was found 
at the corroded places, which, on chemical analysis, proved to be 
in part at least sodium carbonate. Soda was used for softening 
the feed, and it seemed that the amount used was rather excessive ; 
one and a-half days after blowing down the boilers the boiler water 
showed 21.2 g. soda per 1001., or 124 grains per gallon. The 
investigator concluded that soda particles were carried along with 
the steam, and that in the superheated steam line they could 
deposit, while with saturated steam the condensation flow pre- 
vented deposits. He concludes that this soda corroded the iron. 


THE principal objections raised against enclosed fuses 
are mainly questions of cost, the impossibility of inspecting the 
fuse wire, and the difficulty of ascertaining with certainty when 
the fuse hasblown. The first-named objection appears to be almost 
wholly fictitious if account is taken of the frequency with which 
not only the fuse wire of an open fuse is melted, but the holder 
itself is either cracked or so fused as to be useless, Engineers do 
not seem fully to recognise how much more severe in many cases 
is the effect of fusion produced by a heavy gradual overload at full 
voltage as compared with the effect of a severe sudden short 
circuit. Fuses of the china holder type are often reduced toa 
useless condition by an overload, whereas they may withstand 
repeated short circuits of a severe character without great damage. 
This is attributable partly to the fact that when fusion occurs on 
an overload the fuse wire melts at the centre and an arc is drawn 
out, and partly to the fact that the voltage is maintained on an 
overload, but a short circuit usually causes a main circuit breaker 
or another fuse to operate simultaneously, so that the circuit is 
broken in several places. The fact that a gradually increasing 
overload heats up the fuse fitting and diminishes its power of 
cooling the are and vapours is also influential. 


Tue behaviour of cast and wrought iron tubes during 
rusting is adequately explained by the electrolytic theory of 
corrosion, A number of samples of cast iron, wrought iron, and 
mild steel tubes, have been examined for corrosion by means of the 
Ferroxyl reagent. The results show that the mechanism of the 
rusting is the same in each case, but because of the higher content 
of impurities the initial rate of corrosion is highest in the case of 
the cast iron tube. Local attack is due to faults in the surface of 
the tube, and in this connection the cast iron tube has an advantage 
over the wrought iron tube, since its cast skin is less liable to injury 
than the oxidised layer on the surface of the wrought iron tube. 
A wrought iron tube without surface defects is much less liable to 
rust than a cast iron tube. Painting is resorted to as a protection 
against corrosion, and a number of paints have recently been tested 
for covering power, thickness of film, resistance of film to-abrasion 
by falling sand, resistance to steam and hot water, and numerous 
mechanical properties of the layer to determine its elasticity, 
mechanical strength, and ductility. Paints prepared from tar and 
similar materials become brittle in time, while those containing 
drying oils are = to absorb water, and apparently. a suitable 
combination of these materials would make the best protective 
agent. 





MISCELLANEA. 


A concession for establishing an electric power station 
at the Adriatic port of Antivari has lately been granted by the 
Government of Montenegro. The dynamos to supply the electric 
energy to be used for industrial purposes will be driven by water 
power. 

Tue Government of Sweden is about to make avail- 
able 600,000 horse-power, a large part of which will be used for 
reducing iron. Electric furnace reduction of iron is said to save 
about two-thirds of the carbon, only one ton of charcoal being 
used instead of three per ton of iron. The escaping gas is three 
times richer, as it contains no nitrogen, and is only one-eighth in 
amount ; hence correspondingly less heat is carried off by it. 
Finely powdered ore can be used without briquetting. There is 
less labour cost and Jess cost of erection. 


Accorpinc to a recent consular report, the need 
for labour-saving machinery in Turkey is receiving increased 
recognition, not only in agriculture, which is still the principal 

ursuit, but also in the industrial arts. There is a good demand 
or oil engines, and also for milling, pumping, and mining 
machinery, while requirements now exist for road-making, wood- 
working, spinning, and ice-making appliances. Glass, paper, 
woollen, tanning, and refrigerating factories are being started by 
foreign capital and under foreign superintendence. 


A BRANCH line, 100 miles long, is now being built from 

ia, Nigeria, in a south-easterly direction in order to reach the 
Bauchi tin fields. It is to be constructed at a cost of £194,660 on a 
2ft. 6in, gauge. The question of this alteration of gauge has been 
critically discussed and the relative advantages of having a 
standard gauge throughout the country have been emphasised ; 
but it is considered advisable to avoid the initial expense of con- 
structing on the wider gauge, the proposal being to convert the 
railway to the larger width when the traffic requirements show 
the step to be necessary. 


In the working of fuel economisers, the use of pure feed 
water is of the first importance. If corrosive feed water be used 
the internal surfaces of the vertical pipes, top and bottom boxes, 
&c., will be attacked by the corrosive water and gradually wasted 
away, the strength of the various parts to resist the pressure to 
which they are exposed thus becoming more and more reduced, 
until eventually the economiser becomes a source of danger. 
Internal wasting of any vessel subjected to fluid pressure is always 
a serious defect, but in the case of fuel economisers it is more so 
owing to the fact that the defect cannot be properly inspected as 
the pipes and boxes are for the most part inaccessible. 


Accorp1nG to the Times, a scheme is being a m8 
for the provision of a new reservoir and waterworks for the Black- 
pool and Fylde districts, at an estimated cost of about £2,000,000, 
and a discussion of the matter occurred last week at a meeting of 
the Bowland Rural District Council. It is proposed to construct 
the reservoir at Dalehead, near Slaidburn, in the district council’s 
area, and on the Yorkshire side of the Clitheroe Union district. 
The site of the proposed reservoir is at the head of the Hodder 
Valley. It is probable that strong opposition will be advanced 
against the scheme by the inhabitants of Hodder Valley, from 
Dalehead to Whitewell, on the ground of interference with their 
water supply. 


Reptyine in the parliamentary papers to a question, 
the-Home Secretary said that some years ago the Factory Depart- 
ment instituted inquiries with a view to ascertaining how far 
accidents arising in connection with the use of hoists or lifts 
might be preventable by means of automatic or other appliances 
attached P sang As a result, a full report was issued in 1904 
dealing with the construction and arrangement of lifts and the 
means of preventing accidents. Further inquiries were now prc- 
ceeding with regard to hoists which were worked electrically. Mr. 
Churchill added that he had no power to take any action with 
regard to hoists used elsewhere than in places to which the Factory 
or the Mines Acts apply: 


WE hear that six new gas engines are being erected in 
the new power-house of the Indiana Steel Company at Gary, Ind., 
which are said to be the largest ever constructed. The generators 
to which they are coupled have a rating of 3200 kilowatts each. 
The new engines are of the twin tandem double-acting Allis- 
Chalmers type, with cylinders 44in. by 60in. They will operate 
on blast furnace gas, and are to drive alternators delivering three- 
phase current at 6600 volts and a frequency of 25 to the power 
network of the Gary mills. Energy from the Gary power-hou-e 
will also be transmitted to the new plants of the American Bridge 
Company and the American Sheet and Steel Company, west of 
Gary, and to the Indiana Harbour and South Chicago Steel Mills 
of the Steel Corporation. 


THERE is at present a specially good demand for sugar 
machinery, of which Glasgow makers export large quantities each 
year. Several firms, according to the Times, who have been 
very busy for more than twelve months have booked substantial 
new orders, principally for South America and the East. The 
continent of Europe sends very few contracts of this kind to 
Glasgow, as each country is able to supply most of its own require- 
ments. Not only so, but British makers obtain from the Conti- 
nent, at lower rates than they would have to pay at home, 
certain sections of steel material for the construction of sugar 
machinery which they export elsewhere. There are hopes of 
further new work from Java, Brazil, and Argentina, and also from 
Australia, after the possibilities of that island continent for sugar 
raising purposes are fully realised. 


WE hear that an experiment in the direction of utilising 
aeroplanes in the postal service of the country is likely to be 
undertaken shortly by the General Post-office. The proposal is for 
a regular aerial service for a limited period between London and 
Windsor. Arrangements have been made with a number of large 
firms for the fixing in their establishments of special ‘* aerial” 
letter-boxes, in which letters intended for the aerial service must 
be posted. Daily clearances will be made by postmen, and the 
collections will be dispatched to the central clearing house. Here 
the letters will be a in sealed bags and conveyed by motor 
van to the aerodrome at Hendon, where the bags will be securely 
fixed to the machines. The airmen will then start on the journey 
to Windsor, covering the distance of 21 miles in, it is estimated, 
half an-hour. At Windsor the aeroplane staff will be responsible 
for the conveyance from the aerodrome by road of all the letters to 
the town post-office, where they will be dealt with in the usual 
way. 


Ir appears that the recent movement to commence 
the manufacture of steel in South Africa has received a check, but 
its promoters are now engaged in a further attempt to carry out 
their object. According to the Jronmonger, last year a company 
was registered to manufacture steel by means of the Héroult 
electric furnace from scrap material produced in the Johannesburg 
district. The co-operation of a leading Sheffield steel house was 
secured, and the South African Government undertook to assist 
the project: by granting the company an option on the scrap made 
in its workshops, and also agreed to discourage its exportation 
by raising the railway freight on scrap to the ports, Owing, how- 
ever, to the protracted nature of the negotiations with the 
Government, the company has been unable to start operations, 
and on being notified that the period covered by the option 
referred to had expired, it was decided to proceed no further with 
the scheme. A new company is, however, to be formed, in which 
a member of the Sheffield steel trade and a member of the 
Staffordshire iron trade will be interested, and it is proposed 
to melt by means of an open-hearth Siemens-Martin furnace. 
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Peace without Honour. 


THOSE who held during the railway crisis of 
1907 that the wisest course was for the com- 
panies and the unions then and there to fight it out 
find full justification in the events of the last week. 
They foresaw that a struggle had to come, and they 
knew full well that the conciliation boards and 
arbitration boards would not hold in the turbulent 
section of the men for more than a brief period. 
They did, perhaps, hope that the seven years’ 
experiment would at the least be carried through, 
and that it has been interrupted after a little more 
than four years may disappoint, although it cannot 
greatly surprise them. But they knew that Peace 
had been called where there was no Peace, and that 
some time or another the men would be up in arms 
again. Anew peace has been now signed, and a new 
bond has been given. The men who have broken 
a solemn contract and upset the whole kingdom 
for two days escape without a particle of punish- 
ment, and the companies submit the case to the 
consideration of a new tribunal; but does anyone 
seriously believe that permanent harmony has been 
established? Are there any sound grounds what- 
ever for thinking that the Royal Commission which 
the Government has appointed will be able to 
devise a bond that will really bind rebellious men, 
or propose a scheme that will satisfy the in- 
satiable ? Wemay mention here that the Commis- 
sion is composed as follows :—The chairman is Sir 
David Harrel, and the other members are Sir 
Thomas Ratcliffe Ellis and Mr. C. Gabriel Beale 
for the railways, and Mr. Arthur Henderson and 
Mr. John Burnett for the men. 

Let us consider briefly the courses open to this 
Royal Commission. It may, in the first place, 
enforce upon the railway companies the recognition 
of the unions. We can, indeed, only imagine: it 
doing anything so unfair to the general body of the 
men, under the pressure of a Government, seeking 
to propitiate the unions at all costs; but it is not 
impossible that such pressure may be brought to 
bear. What then? Would peace follow? The 
North-Eastern Railway Company recognised the 
unions long ago, and it has never ceased to be 
troubled by them. The hope that peace would be 
won by recognition is vain. Recognition means that 
instead of a small fraction of the men being 
united, the mass of them will be drawn into 
the unions, the power of which will be far greater 
than itisnow. That they are prepared to misuse 
that power we know well, and to expect peace by 
increasing their strength would be the densest folly. 
On the other hand, if the Commission refuses to 
enforce the recognition of the unions the position 
remains what it is to-day, and the struggle will be 
renewed at no distant date. The third course open 
to the Commission is to disregard altogether 
questions of recognition or non-recognition, and to 
direct its attention to reforming the conciliation 
boards and appointing a permanent expert arbitrator 
in place of the nominated and non-expert arbitrators 
who at present adjudicate upon cases not settled 
by the boards. That is the wisest course to pursue. 
It is recognised on all hands that the arbitrator in 
railway matters should be a person intimately 
acquainted with railway management in all its 
details, and it is also felt that more harmony 
might exist between the various awards. Both 
objects may be secured by the appointment of a 
special permanent arbitrator or arbitrators for rail- 





way questions. But supposing that done, what 
results are to be expected from such changes as the 
arbitrator—or possibly the Commission itself—may 
direct ? They are adumbrated very clearly in the 
undertaking given by the Government that if the 
companies ask for permission to increase their 
maximum rates the increased cost of labour will 
be held sound justification for doing so. The rail- 
way companies foresee that the result of the changes 
will be to increase the cost of working their systems. 
Hitherto, when they have been forced to greater 
expenditure in one direction they have economised 
in another. That method is, at the demands of the 
unions, to be stopped, and if dividends are not to 
fall still lower than at present the cost of carrying 
merchandise must be increased. The Government 
has glibly enough consented to consider the raising 
of the rates, but when the country actually recognises 
what that step means there will be such a storm 
of discontent as no Government will gladly face. 
It is impossible to imagine anything more injurious 
to the general welfare of a great exporting country 
than the increase of traffic rates. It is universally 
admitted that the continual endeavour should be to 
reduce costs of transport, and yet this Government, 
in a panic to get out of a difficulty in which its own 
weak policy had placed it, makes a promise to the 
companies which it will find equally as difficult to 
refuse as to fulfil. If the concession with regard to 
railway rates is only a sop to soothe the companies 
then no epithet is too bad for the statesmen who 
nade it; if, on the other hand, it is genuine, then 
we have embarked upon a policy the disastrous end 
of which it is not difficult tosee. From the probable 
findings of the Commission then we may expect in- 
creased wages, increased cost of working railway 
systems, and hence increased traffic rates. May 
we also expect peace once more in the railway 
world? There is not a particle of evidence to 
support such an expectation. Suppose that the 
Commission does all that is humanly possible, 
suppose proper arbitrators appointed and the con- 
ciliation boards reformed, is a lasting peace even 
then to be expected? Emphatically no. No 
conciliation board will work smoothly, no arbitra- 
tion award will be respected as long as decisions are 
not wholly in favour of the men. “Conciliation 
boards,”’ said Mr. Barnes in the House on Tuesday, 
“are on their trial, and if there are not quickly 
some better results from conciliation methods than 
there have been during the past fifteen years, 
organised labour niust throw over the conciliation 
boards and revert to the former measures.” It is 
unnecessary to remark that the unions have already 
thrown over the conciliation boards, and that their 
methods are so like those of our early industrial 
history as to be barely distinguishable from them. 
We have abundant evidence now to prove that con- 
ciliation boards, as long, at least, as the representa- 
tives of the workmen’s side are almost, without 


exception, trades unionists, as is the case with the 


railways, will never work harmoniously, and that in 
no case will decisions be permanently accepted which 
do not give the men just what they want. There is 
every reason to believe that any agreement will, 
whenever it pleases them, be broken by the men, 
and that the railways will be forced, if a Govern- 
ment under the thumb of labour is then in power, 
to give new concessions. The process will be re- 
peated until the companies, tired of the struggle, 
part with their lines to the Government, and the 
country finds itself saddled with all the ills and dis- 
advantages of nationalised railways. Knowing the 
feelings of the men who have engineered this agita- 
tion, we cannot doubt that a socialistic step of the 
kind is continually at the back of their minds, and 
that they are using the unions with this ulterior 
object in view. 

The quandary in which the Government now 
finds itself is the direct outcome of its interference 
in labour disputes. If in 1907 the Board of 
Trade had not intervened, but the companies and 
the men had been allowed to settle their differences 
of opinion by the usual method, peace would now 
reign in the railway world. The struggle would not 
have lasted a week, there would have been compara- 
tively little inconvenience, and the relative position 
of masters and men would have been established on 
the proper basis. The general public, urged by an 
excitable Press, lost its head, and the Board of 
Trade, not unwillingly, stepped in. The unions did 
not get recognition, it is true, but they obliged the 
Government to interfere in their behalf, and they 
learnt that at any future time a demonstration in 
force would be sufficient to bring the Board of 
Trade once more to their rescue. Hence this recent 
disturbance, which has been magnified out of its just 
proportions by the search for sensational news; hence, 
too, the astounding spectacle of Mr. Lloyd George 
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and his colleagues being loaded with praise for the 
re-establishment of peace! Small thanks to the 
men who raised the spectre if they alone were able 
to lay it! There can be no hope of peace in the 
industrial world as long as the Government inter- 
feres in such matters. Its duty should be to see 
that the King’s peace is maintained, that there is 
no rioting and no interference with willing labour, 
but beyond that it should not go. The certainty 
that the Government thinks no ill of men who 
break their pledges and flout their leaders, that 
it is prepared always to side with labour against 
capital, and to interfere if only the disturbance is 
on a sufficiently large scale, has led to unheard of 
unrest in every branch of industry. Collective 
bargaining no longer exists, for the men will no 
longer support their own leaders ; bonds and agree- 
ments are waste-paper, for the men tear them up on 
the least provocation; conciliation and arbitration 
are rendered futile, for the men refuse to accept the 
findings of the tribunal ; picketing of an outrageous 
kind flourishes, for the new Act has legalised “ peace- 
ful” picketing, and Labour members arise in the 
House and condemn in unmeasured terms the 
methods employed to check anarchy and riot. On 
every hand there is rebellion against order and autho- 
rity, and until a new spirit prevails it is fruitless to 
expect anything approaching permanent peace. 
That spirit might have been revived by such a 
lesson as the railway companies could have ad- 
ministered to the rebellious men if the country and 
its Government had had but the courage and hardi- 
hood to bear for a few days the comparative incon- 
venience that a great strike would have caused, and 
had the former moved earlier in the trouble for the 
protection of men willing to work and the conveni- 
ence of the public. If the strikers had seen at the 
beginning that the power of the State would be used 
to enforces observance of the law, there would have 
been no such disturbance as we have unfortunately 
seen. No other measure than the assertion of 
Might can force the unions, which are fast becoming 
little more than disorganised rabbles ruled by 
agitators rather than by their own officers, to 
recognise that the trade, commerce, prosperity, and 
prestige of a great country are not to be pilfered 
away at the desire of a handful of rebellious boys. 


The Cornish Engine. 


It is a little remarkable that during the con- 
troversies and discussions concerning condensers 
and condensation which have recently taken place 
in our pages no reference has been made to the 
Cornish engine, which depended for its existence on 
efficient condensation. So much has taken place 
of late years in the way of producing high duty 
pumping engines, that the Cornish engine has come 
to be despised as a very antiquated and futile 
machine, from which nothing could be learned to 
guide us in present-day practice. No doubt the 
failure of tin mining in Cornwall is largely account- 
able for the supersession of the Cornish engine, 
which was a special pumping machine designed to 
meet certain conditions obtaining nowhere out of 
mining districts. The Cornish engine was not 
the most convenient, nor the best that could be 
devised for the waterworks of a large city, 
although so-called Cornish engines have been 
used for the purpose. The reciprocation of a 
great dead weight cr mass was essential to its 
economy. This was in. part supplied by the long 
“spears” or rods descending the mine shafts to the 
pumps—which not infrequently weighed 90 or 
100 tons—and the tumbling boxes or “ balance 
bobs” loaded with stone, which balanced in part 
the down pull of the spears. For waterworks 
inertia and vis viva, are better supplied by heavy 
fly-wheels than by reciprocating masses. The 
theory of action of the Cornish engine was very 
simple. The steam by pressing on the piston raised 
a dead weight four to eight times in a minute. At 
the same time the pump “ sucked” in water. Next 
the steam passed from above to below the piston, 
which being then in equilibrium no longer prevented 
the descent of the spears, which forced the water to 
the surface. Then the exhaust valve opened and 
the steam passed to the jet condenser. Then 
steam was admitted to the top of thecylinder. The 
piston descended, and so the work went on. It is 
to be noted that the steam did no direct pumping 
apart from the small proportion represented by the 
suction stroke. Its duties began and ended with 
raising a dead weight and accelerating the masses 
provided. The work was therefore as constant in 
amount as possible. There was no governor, and 


the engineman’s principal duty lay in watching the 
beam to see that each stroke, while being as long 
as might be, was not so long that the beam struck 





the spring stops provided to arrest its progress. 

The principal difference between the Cornish 
engine and the Newcomen engine was that the 
cylinder was open to the atmosphere in the last, 
whereas it was closed in the former, steam being sub- 
stituted for air. It is very frequently stated that the 
great merit of the Watt engine was the introduction 
of the separate condenser. To a certain extent this 
is quite true, but it is far from being the whole 
truth. The admission of cold condensing water to 
the cylinder each stroke was a potent source of 
waste ; yet, on the other hand, the condenser was 
but an extension of the cylinder in length. Again, 
what was known as “the pickle pot” was really 
a separate condenser in which the surface to be 
cooled was much less than that of the cylinder, pro- 
bably not more than one-fourth as much. In October, 
1903, Mr. Henry Davey read a paper before the 
Institution of Mechanical Engineers on ‘* Newcomen’s 
Engine.”” In the course of the discussion which 
followed, he said: “The great economy of the 
Watt condenser arose more from the mode of 
removing the water and air from the condenser than 
from the use of a separate vessel. The cooling 
effect of the condenser on the cylinder was nearly 
as much with the Watt as with the pickle pot. The 
early Watt condensers were constantly open to one 
end of the cylinder, and in all double-acting engines 
the condenser is practically constantly open to one 
end or the other.” Nearly half a century has 
passed since two articles appeared in our pages 
explaining why the Cornish engine was peculiarly 
economical. One end of the cylinder, the upper 
face of the piston, and the lower side of the cylin- 
der cover were never open to the condenser, and the 
amount of the “missing quantity ’’ was therefore 
small. 

Now let us consider what the Cornish engine at 
its best did. The working pressure was 40 lb. 
above the atmosphere, the ratio of expansion four. 
Great value was attached to a high vacuum ; and 
nothing was considered satisfactory unless it was 
within an inch of the barometer. 
it was even better than that, the mercurial column— 
there were no circular dial gauges in those days— 
standing not more than half an inch below that of 
the barometer. The engineers of those days had 
nothing to learn about keeping air out. The piston- 
rod stufting-boxes were very long, and fitted with 
two sets of packing, and a lantern brass between, 
which was sometimes specially fed with oil, other 
times with steam. The gland was fitted with a 
deep basin kept filled with oil, which ran down the 
piston-rod while the engine was standing and 
effectively excluded air. The air pump, the con- 
denser, &c., were all placed in a deep tank kept full 
of water, so that the direct inhalation of air was 
impossible. It will be remembered that when 
the piston had “ gone out of doors” or risen to the 
top, a pause took place. Then the exhaust valve 
opened and the steam rushed to the condenser, but 
the incoming of the piston was comparatively slow, 
because 200 or 300 tons of dead weight had to be 
put in motion, and the slight dwell gave time for 
complete condensation to take place. 

The result of all these precautions was very 
remarkable. The best Cornish engines have given 
an indicated horse-power for 17 1b. of steam at 
40 lb. boiler pressure—not so much behind turbine 
practice to-day. An 80Qin. Cornish engine at Par 
Consol Mine has given a duty of 100.5 millions of 
foot-pounds per bushel = 98 lb. of Welshcoal. An 
80in. engine at Fowey has given 101.5 millions. 
It was officially reported in 1842 that an 8din. 
engine at the United Mines was doing 107 millions 
per bushel. This engine was worked with more 
expansion than usual. These cases may be taken 
as exceptional, but they serve to show of what the 
Cornish engine was capable; and duties of 80 and 
90 millions were not uncommon. We have already 
directed attention to the infinite care expended in 
keeping out air. The working faces of the engine 
were never exposed to the frigorific influence 
of the condenser. The exhaust valve always 
closed while there was still a good deal of steam 
in the cylinder. On the other hand, the engine 
worked very slowly if its rate was measured 
by the number of strokes per minute, although 
the piston speed was high during each stroke. 
The long pause between the strokes when the engine 
was out appears to be utterly opposed to economy. 
But, on the other hand, the cylinder was carefully 
jacketed and lagged, and the conditions were there- 
fore just those under which jacketing is useful. 
When we consider that a very expensive and com- 
plex triple-expansion modern pumping engine gives 
a duty of 110 in regular work, 120 millions being 
attained only rarely, it will, we think, be admitted 
that engineers of the earlier half of the last century 


In many cases 





understood their business, and produced very cheap 
and simple steam engines, from which a good deal 
may be learned by the men of the present day. 
Tt can hardly be over-pressed that there is much 
less in common between the Cornish and the 
rotative engine of the present day than appears at 
first sight. The remarkable duty got out of low- 
pressure steam and a small range of expansion, and 
that in an engine working intermittently, seems to 
be quite opposed to accepted views concerning the 
conditions making for economy, and deserves 
examination in the light of recent research. The 
Cornish engine has much to teach those who, like 
Mr. Morison, are working hard to get high vacuums, 
believing that in them much economy may be 
found. 


Interference and Cavitation. 


THE papers read at the Jubilee meeting of tho 
Institution of Naval Architects were in the main of a 
retrospective character, and fittingly so, but of those 
dealing with problems which are exercising the 
minds of engineers and naval architects, it may 
perhaps be said that the most interesting feature 
was the place that propeller design took in the 
papers and the discussions. Professor Rateau, 
Professor Flamm, and Mr. Sidney W. Barnaby all 
dwelt upon the difficulties which have to be faced 
in designing propellers for more than two shafts or 
for more than ordinary speeds. The two difficulties 
which are most insistent are interference of side 
screws with the flow of water to the centre screw 
in triple screw installations and cavitation in ships 
of high speed with relatively small propellers. 
Professor Flamm’s lantern slides and cinemato- 
graph films showed very strikingly the effect pro- 
duced in the wake of a revolving screw by forma- 
tion of an air pipe in front of the screw, and 
demonstrated clearly the shape of the wake to be 
cylindrical, and not conical, as is often erroneously 
supposed. This disposes of the idea that water is 
thrown out from the screw by centrifugal action, 
but beyond that the experiments proved very little. 
In the discussion on Mr. Barnaby’s paper, however, 
the Professor mentioned an interesting fact that had 
emerged in connection with the propellers of the 
Siemens-Schuckert airship, which were triple. It 
was found that if the two outside propellers were 
set to work, a sharply defined cylindrical horizontal 
column of air was set in motion behind, and in line 
with, the axis of each propeller. The third propeller 
was between and somewhat behind the other two. 
When this propeller was also set in motion it was 
found that the streams from the two other pro- 
pellers were drawn in towards the third, and the 
expedient was adopted of setting the axes of the 
forward screws at an angle, so that their streams 
should not flow into the third. The Professor did 
not state whether the efficiency of the latter arrange- 
ment was greater than that of the parallel shafts, 
but presumably it was, and the incident throws 
light upon the interference which takes place on 
large triple-screw steamers, and probably has a 
good deal to do with their proved inferiority to 
twin-screw installations of the same power. Pro- 
fessor Barnaby contributed a paper which should 
be considered in connection with the paper he read 
in 1897 on “ The Formation of Cavities in Water by 
Screw Propellers at High Speeds.” This paper was 
the outcome of the trials of H.M.S. Daring, and as 
a result of it the term ‘Cavitation ’’ was given to 
the phenomenon which occurs when the screw pro- 
peller runs at such a high speed that the pressure 
head can no longer keep the water in contact with 
the propeller surface, and so cavities, or “ cavita- 
tion,” are produced. Atthat time Sir John Thorny- 
croft and Mr. Barnaby proposed asa safeguard against 
the formation of these cavities that the thrust per 
square inch of projected area of propeller should be 
limited to 11} lb., that being the pressure at which 
the propellers of the Daring commenced to cavitate. 
This figure has been accepted, by some engineers, 
more literally than its authors probably intended, 
although Mr. Barnaby pointed out some years ago 
that propellers which were driven by four-cycle 
explosive engines, where the speed of rotation 
during one revolution is not uniform, should not 
have a pressure per square inch of projected 
area of more than 8 lb. or 9 lb. There are, 
however, many instances of turbine-driven pro- 
pellers working with a good efficiency in which 
the pressure per square inch of projected area 
is much greater than 11} lb. Dr. A. Denny, 
of Dumbarton, mentioned in the discussion that 
16 lb. per square inch was not uncommon in his 
experience, while he knew of one cross-Channel 
steamer where the pressure was as high as 22 lb. 
per square inch of projected surface. There are 
also cases of propellers which have cavitated at a 
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much lower pressure than 1131b. Mr. D. W. 
Taylor quotes a case in his own experience where a 
propeller cavitated at a pressure of about 5 lb. per 
square inch of projected area. 

Here we are faced with a problem upon which 
the highest authorities agree to differ in the present 
state of knowledge. The phenomenon is not capable 
of direct demonstration in an experimental tank, for 
the atmospheric pressure upon the models is the 
game as upon the large screws, whereas it should 
be proportional to preserve the necessary similitude. 
The Hon. C. A. Parsons partially overcame the 
difficulty by using heated water relieved of any 
atmospheric pressure upon its surface, and he is 
credited with the intention of prosecuting his 
researches in this direction on a larger scale. It is 
of the utmost importance to know “ when” a screw 
will cavitate, but Mr. D. W. Taylor has added to 
this another query— Where” does a screw 
cavitate? The usually accepted theory is that 
cavitation takes place at the back of the blade, but 
Mr. Taylor asserts that it takes place over the 
face of the blade. In his endeavours to produce 
cavitation with model screws in the tank at 
Washington he was driven to use a narrow-bladed 
screw of thick section and the very small pitch ratio 
of .3. Mr. Barnaby is inclined to smile at the idea 
of calling such a helix a screw propeller, he prefers 
to call it a “cavitator.” At any rate, the inter- 
esting feature of this instrument is that it did 
cavitate, not on the back of the blade, but on the 
front, as Mr. Taylor demonstrated clearly, by means 
of pressure gauges led to both back and face. He is 
of the opinion that it is the reduction of effective 
driving area of the face caused by the loss of 
water, in the way of these cavities, that produces 
the phenomena which occur. The obvious cure for 
this is, of course, a broad blade where cavitation is 
feared. 

Commander Dyson, of the United States navy, in 
his recent able contributions to the propeller problem, 
pins his faith to limiting pressure per square inch 
of disc area, instead of projected area, and there is 
reason to agree with his view. He also keeps in 
mind the peripheral speed of the tip, and suggests a 
limiting speed of tip of about 12,000ft. per minute. 
Mr. Barnaby points out that for the pitch ratios 
which give good efficiencies, say, from .8 to 1, 
the peripheral speeds will vary from 10,000ft. to 
15,000ft. per minute, and this is probably the 
reason that tip speed has been sometimes chosen as 
the limiting factor. Both Mr. Barnaby and Mr. 
Taylor point out that cavitation may occur with a 
much lower tip speed than either of these figures 
indicate. What is the ordinary man to do when 
the doctors differ so widely in their theories ? 
Fortunately they all agree upon the best practice, 
whatever may be their differing points of view as to 
the supreme controlling factor. All agree that 
where propellers are likely to approach the cavitating 
condition, large blade area and fine section should 
be adopted, with a sharp leading edge. It is better 
to have too much area than too little. Commander 
Dyson has pointed out, from Mr. Taylor’s experi- 
ments, that a very small penalty is exacted for 
adopting an area in excess of actual requirements, 
diameter being unchanged ; but a very severe one if 
the area is less than is necessary to prevent cavita- 
tion. Area which is greater than that absolutely 
required for trial results will probably increase the 
sea-going efficiency in stormy weather when the pro- 
pellers are liable to emerge from the water periodi- 
cally. Mr. Barnaby is at issue with Mr. Taylor in 
the matter of cavitation taking place on the face of 
the blade, and Dr. A. Denny is at issue with Mr. 
Barnaby in his limiting pressure per square inch of 
pressure. Commander Dyson uses tip speed and 
pressure per square inch of disc area as his guide, 
while Mr. Taylor considers that the prime factors 
involved in cavitation are speed of blade through 
the water and shape of blade section. Others less 
widely known doubtless have their own methods of 
dealing with the problem, so there is evidently 
ample room for further exhaustive treatment of the 
subject, which is not only very interesting, but can 
be very serious when met with in actual practice. 











THE IRON AND STEEL INDUSTRIES OF ITALY. 
(By an Italian Correspondent.) 
No. I. 

THE approaching visit of the Iron and Steel Institute is 
looked forward to here with keen satisfaction. The act 
itself is one of courtesy, but its intimate significance 
increases its value in our eyes, for we naturally regard the 
members of your great institution not only as welcome 
guests but as ambassadors, and their mission in 
Italy as a compliment for what we have effected and as 
an encouragement to persevere. We are in the position 
of a young artist showing his productions to a world-famed 





master, but confidence to meet the verdict is given us by 
the quiet conviction of progress made, derived from the 
recent memory of the asperities of the past. For in this 
case the artist who presents his work has begun his 
career on the lowest rung of the Jadder; he has had to 
redeem his canvas pawned by others before starting to 
paint the picture. 

It is not many years ago that a curious anomaly was to 
be seen in the Italian iron industry, if, indeed, such a name 
may be applied to the emaciated trade sporadically 
practised in the Tuscan Maremma and the Aostan Valleys, 
an anomaly consisting in the fact that the source of supply | 
was in strangers’ hands, and that Italian ore returned to Italy | 
as foreign pig iron, or, more often still, as foreign finished | 
products. Such was the state of decrepitude to which | 
were reduced the descendants of the “magister fovee ”’ | 
of Massa-Marittima, and of the tappers and refiners of 
Lucca and Volterra, when more energetic nations sold 
back to the proprietors of the soil products derived from 
the mines which had furnished arms to Scipio Africanus. 

It cannot be without a certain feeling of veneration 
that a member of the greatest metallurgical society of 
Europe sets his foot for the first time on the beach of 
Elba. It may well be considered by him a place of 
pilgrimage; it is the Mecca of his art, for in those open 
workings in the hills at Rio, Etruscans mined the ore for 
their knives and arrow-heads two thousand years ago. 

How many centuries before that period the same 
admirable artificers of metal had been acquainted with 
the use of bronze is unknown. It is believed that the 
art was practised in Egypt in 3800 B.c., while it was only 
2500 years later, under Sesostris, that iron came into use, 
on account of its greater rarity, as Lucretius informs us 
—‘‘ De rerum naturi,”’ Book V., 1288—and “ less tract- 
able nature.” That the aborigenes of Etruria were versed | 
in working copper is proved by the refuse found on the | 
Elban shore between Portoferraio and Marciana, while ' 
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Cassiterite, or native tin dioxide, still exists in the neigh- 
bouring Campigliese, a little north of Piombino, on the 
ancient site of Populonia. This once famous centre of 
busy interests derived its very name (“ Pepluna ” = mine) 
from its principal industry, and its patron, Vulcan, figures 
on its coins with hammer, anvil, and pliers. But its 
glories are over; it is now an obscure hamlet on the 
coast; and heaps of sea-washed slag bear witness to its 
past. The refuse is composed mostly of silicates of iron 
(2FeOSiO,), and is found more abundantly at Popu- 
lonia than in Elba, on account of the fact that want of 
wood on the rocky island evidently determined the 
removal of the foundries after a certain period to the 
forest-covered mainland. The period was, however, long 
enough to give the name of Ai@dadia (the smokily 
flaming) to the sea-bound mass whose furnace fires loomed 
dusky red as the old Greek seamen passed. 

The mines, which were practically the same as those 
seen to-day, were quarried, as now, in open workings in 
the side of the hill. Surface seams were also worked at 
Monte Valerio, and shafts were sunk as at Campo alle 
Buche and Cento Camerelle, where rooms are found 
joined by narrow horizontal galleries, while even deep 
level mining was foreshadowed at the Gran Cava, whose 
refuse heaps attest to-day shafts which were carried down 
50 m. to 60m. The specular iron ore (Fe,0;) found and 
containing 60 to 65 per cent. of metal, was rendered 
brittle by roasting, then broken and smelted with wood 
or charcoal in holes in the earth made, as a rule, on the 
seashore or hill-top for the sake of additional draught, on 
the principle of the Catalan furnaces, or “ bassi fuochi,” 
still to be found in parts of Sardinia and Corsica. It is 
improbable that fluxes were used, but the Elban 
argillaceous limestone gangue was mixed with ore from 
Mount Valerio, near Populonia, of essentially siliceous 
matrix. The product was—cast iron being unknown—a 
“ lupa”’ or spongy lump freed by forging from the refuse, 
which latter proves the good working to which it was 
subjected, by its shiny surface, black colour, and crystal- | 


| life to commercial development. 
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line appearance. It is attracted by the magnet, and has 
good specific weight (3), while its medium composition, 
according to M. Simonin, is—silicon 50 per cent., iron 
oxide 8 to 10 per cent., lime, magnesium oxide, and 
alumina. 

The Roman period represented one of repose for the 
home iron mines, on account of the fears of their 
exhaustion and the supply to be had from Sardinia and 
Spain, wrested from the power of Carthage; but the 
workings of I7va—Elba—were continued, and Populonia, 
as has been said, supplied the conqueror of Zama with 
materials for his arms—(Livy, XXVIII. 45). These 
mines also were closed down when Strabo was there in 
27 a.v., but the smelting works were in activity in 
415 a.p., when Rutilus Numatianus, master of the cere- 


| monies to Honorius, visited the place in his journey 
from Rome to Gaul. 


The ruin of commerce consequent on the barbaric 
invasions reduced the science of metallurgy to the 
lamentable re-forging of objects of ancient art, but the 
dawn of liberty which sprang with the City Communes 
brought with it new life and energy. The republics of 
Volterra and Lucca, of Siena and Massa-Marittima vied 
with each other in their mineral products; the latter 
city, in fact—‘: Messa Metallorum”—the centre of the 
industry, exported iron into the heart of Germany, and 
in 1200 a.p. published the first code of mining legislation. 
In the next century the industry had reached a height to 
which it never rose again; then came the awful plague 
of 1348, and left behind it ruin. 

For five centuries the art lay dormant, or aroused 
itself in spasmodic efforts to fall again into lethargy, 
until the ripening of the times brought unity to a dis- 
tracted conglomeration of peoples and a subsequent period 
of tranquillity fostered the spirit of enterprise and gave 
And no small part in 
the awakening was played by England, for the absence of 
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coal here would have kept the metallurgical industries 
from ever assuming a national character had not the 
possibility of production on a large scale been favoured 
by the genius of such men as Bessemer and Martin. 

But to return to Elba. That mine, on account of the 
purity of its ore and the ease of procuring it, was never 
wholly abandoned, and Biringuccio has left us a descrip- 
tion of the smelting of its products in 1540. A wall of 
blocks of mineral was built round a heap of crushed ore, 
covered with charcoal, and an aperture was left for the 
blower, which had then supplanted the hand fan or the 
the natural draught of the Etruscans. After eight to 
ten hours of work about 45 per cent. of the iron was 
extracted, the product being the same steely lump before 
described, for cast iron was considered, as in the days 
of Pliny (XXXIV. 41) a mistake due to the overheating 
of the furnace, a brittle unmalleable substance to be cast 
back into the oven, and it was not till the middle of the 
seventeenth century that its use became general as an 
intermediate product. Towards the same date took place 
a certain revival in the industry here, and the little works 
which lingered till fifty years ago in Calabria and the 
Alpine valleys came into being; but with the increased 
population sprang up an increased demand for fuel, and 
the consequent destruction of the woods became a serious 
question. The road towards the solution of this problem 
was pointed out by the discovery which made England, 
with her coalfields and “ blackband,” the mistress of the 
iron world, when Henry Cort, in 1784, applied rever- 
beratory furnaces to the refining of cast iron, thereby 
creating the puddling process which was brought to 
perfection by Rogers and by Hall. Half a century later 
the great discovery of Sir Henry Bessemer, by rendering 
possible a production of 200 times that of the puddling 
furnaces, was principally instrumental in raising the 
world’s output of less than five million tons to one of 
forty-one million in 1900. This revolution in the industry 
was followed by a series of betterments and inventions. 
Hammers gave way to mills, and the siliceous lining of 
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the Martin furnaces yielded to the basic lining of the 
Thomas-Gilchrist process, outcome of Bessemer’s dis- 
covery, and final overthrower of ancient methods of iron 
production. The days of Catalan furnaces and charcoal 
were gone for ever. 

This fulfilment of the new order seemed in those years 
to be the death sentence of Italy as a metallurgical 
country, but in reality it has proved her salvation. What 
the puddling process took away in the substitution of the 
here non-existent coal for the charcoal of our woods, the 
Bessemer converter and Martin furnace restored in the 
shape of economy of expense and of a more ample pro- 
duction, which rendered working remunerative, even with 


applies, for instance, to Gregorini of Lovere, mentioned in 
Dott. Maestri’s statistics of 1868 as then “ working steel 
in a praiseworthy manner” (lodevolmente); to the 
now powerful Acciajerie e Ferrerie Lombarde, whose 
ancestors were then just lighting the fires in their little 
works at Vobarno, and to the firm of Glisenti, of Valle 
Trompia. Other names there are, but efforts were few and 
spasmodic, for great ironfoundries need great capital, and 
this was scarce and shy, while the thinking part of the 
population was engaged in staunching the wounds of the 
country and in problems of roads, of schools, and of the 
Vatican. The first attempt which may be said to have 
led directly to the present development was the starting 




















imported coal, if conducted on a large scale. Buta revo-|}in Terni in 1873 of the little 15-ton charcoal-burning 
TaBLeE I. 
Import (tons). Home produce (tons). 
Pig iron , Rough and worked products. 
Date Cast iron. and ——- Pig iron. ‘ Total. Date. 
steel ingots. zi Iron. Steel. 

1881 46,277 1,289 52,056 27,800 94,941 3,630 98,571 1881 
1886 81,012 18,875 115,704 12,291 161,633 23,760 185,393 1886* 
1890 129'640 4,822 168,043 14,346 176,374 107,676 284,050 1890 
1890) f 1890 
to | 114,000 2.000 160,000 10,000 130,000 60,000 190,00 | to |} 
1896 | \ 1896 | 
1899 191,613 13,476 245,616 19,218 197,730 108,501 306,231 1899 
1900 160,686 17,068 197,415 23,990 190,518 111,588 302, 106 1900? 
1901 159,971 10,249 148,304 15,819 180,729 123,310 304,039 1901 
1902 155, 142 15,329 198,914 30,640 163,055 108,864 271,919 1962s 
1903 127,511 19,613 206,036 75,279 177,392 154.134 331,526 19033 








REMARKS.—* 1886. First great increase. 
+ 1890 to 1896. Years of financial crisis. 

+ 1900. Another bad year owing to over-production abroad. 
$ 1902. 


$s 


lutionary change was necessary in methods of production. 
The little blast furnaces in the Alps and in Tuscany con- 
tinued dragging out a consumptive existence, thanks 
principally to bad communications and consequent com- 
mand of the local market, but their hour had come, and 
even the medicine prescribed by the Government in 1888 
of 10f. per ton protective duty on foreign pig iron was 
impotent to save an industry, the cost price of whose char- 
coal produced article was 110f. per ton, against the 60f. 
at which England could turn it out by the new methods, 
and the 80f. at which she could sell it here. 

For the last twenty years, too, the situation had been 


Old works remodelled and new ones started. Terni began working. 
Commerce paralysed. Railways and war department give no orders. 


Diminution not real, but caused by fiscal officers leaving out from that year the returns of the small works. 


| blast furnaces, using Elban mineral] and producing pig 
| iron to be usedin a pipe foundry. But the foreign prices, 


| which had risen to 450 francs per ton after the war of | 


| 1870, went down, and the new furnaces were extinguished 
| in 1876. Charcoal was definitely condemned. The pipe 
foundry, however, continued, using foreign iron, and, 
| having changed hands in 1879, was sold by Cassian Bon 
| in 1884 to the financial group headed by Brin and Breda, 
|names which will be written in the future history of 
| Italian commerce among the foremost champions of 
| her commercial independence. For to the projects born 
during these transactions may be traced the origin of 


TABLE II, 
Protective Duty on Various Metallurgical Products in the following Countries. 
Reckoned in franes per ton. 








France, Ini } 

Material. Italy. csc = Spain. i | Germany. Russia, 
Cast iron ere 10 16 15 to 35 14 to 32-5 13 12-4 73 
Ingots and billets 27-5 36 to 47-5 | 45 to 65 42 to 56 31 to 62 18-6 122.9 
Rolled sections ee Pee 60 to 90 63 to 157-5 | 50 to 65 64 31 to 34 12-4 to 62 122-2 
Rails ee nee ce nee ee ne | 60 63 to 75-5 | 60 42 to 5b 72-4 3 146 
Steel ties Rae test ae _- 147 — —_— — - — 
Pipes (rough) ee abee ...| 120 to 170 75-5to110 | 40 to 180 130 26 to 206-8 31 420 
Sheet metal (rough) ... | 70 to 120 94-5to1l7 | 70to110 72 to 80 51-6 to 93 | 37-2 to 55-8 | 146 to 244 


getting steadily worse. The iron mines, of which there 
were 45 in 1868, were in the hands of strangers, and the 
yearly produce of 148,000 tons—a small one truly, but 
then the only home supply— went almost entirely abroad. 
The produce in pig iron of the 299 small works in the 
same year was 30,491 tons, which fell between 1871 and 
1875 to an average of 24,320 tons, and between 1876 and 
1880 to 16,500. The next lustre saw a slight revival to 
21,860 tons, but in 1887 the average had dropped to 12,300 
tons, and in 1896, in spite of the 10f. protective duty, to 
2932. Year by year works were closing and blast furnaces 
being extinguished. Of these latter, in Lombardy, Val 





| 


the “Societi degli Alti Forni, Fonderie ed Acciajerie 
di Terni.” 

The next twenty years were devoted to enlarging and 
fitting the works with the most modern plant and to the 
perfecting of steel production in Martin furnaces working 
on a basis of 70 to 80 per cent. scrap and waste steel 


mixed with 20 to 30 per cent. pig iron, bought generally | 
And in the meanwhile, in Lombardy, | 
Tuscany, and Liguria, the industry was awakening to | 


from abroad. 


fresh life under modern conditions, and new works were in 
the building, while old ones were being modernised. The 





Acciajerie Raggio and the Ferriere Italiane, the works at 




















Steel Works consisted in restoring them to Italian 
masters. This was done in 1902 by the Genoese 
financier, Edilio Raggio, who, having bought them from 
the various Belgian societies, resold them to a group con. 
sisting of the shipbuilding firms of Odero and Orlando, 
backed up by the following metallurgical companies :— 
(1) The Ferriere Italiane already mentioned; (2) the 
Societa Ligure Metallurgica, an amplification of the 
Acciajerie Raggio constituted in 1891; (8) the Societ; 
Siderurgica di Savona, founded in 1903, offspring of the 
Acciajerie Terni, remodelled by them from a puddling 
| works started in 1861. 

| The phalanx was further strengthened by the sup. 
| port of the Terni Society, and the addition to their ranks 
| of the Alti Forni di Piombino, formed as a company in 
| 1897 to build modern works and blast furnaces on the 
| self-same spot where the first Etruscans hammered out 
| their spongy lumps of iron. 

It was felt that an opportunity was at hand which 
| should not Le lost. Heavy orders for railway materia] 
were certain in the first years after 1905, when the State 
was to assume the control of the dilapidated permanent 
| way and rolling stock; but of more importance still was the 
| general economic and industrial development of the 
| country, which, increasing by leaps and bounds, caused 
the demand for metallurgical heros an to become daily 
|more clamorous. An idea of the situation might be 
gleaned from the following rough statistics of the last 
| twenty-two years—see Table I. 

And so the new works were pushed forward and per- 
fected with all speed. The Elba Company, now finally 
| working in the service of its own people, and which in 
| 1889 had constructed a coke blast furnace, now increased 
| the number to three of 150 to 200 tons daily capacity of 
| pig iron, and knowing the purity of its mineral, set up 
a Bessemer steelworks. Terni again re-modernised its 
plant, and followed up later by the building of its two 
50-ton Martin furnaces and its new rolling mill for 
armour plate, the most powerful in Europe. At Piombino 
an 80-ton blast furnace was made, the first of three, the 
other two being 200 tons, while Savona completely 
renewed its plant, transformed its little 7-ton Martin 
furnaces into the present 30-ton ones, and introduced the 
first roughing mill known in Italy. And lastly, Ilva arose 
in 1905, with the huge modern works at Bagnoli, which, 
although not finished, possess three great blast furnaces 
of 200 tons each and three Martins of 50 tons. This, the 
youngest member of the community, is yet the corner- 
stone of the at enterprise, exercising as it does a 
mandate from the others to regulate prices and produc- 
tion, and divide the work between them, so as to ensure 
—with the highest technical specialisation of the various 
works in their separate branches—the best results with 
| minimum expense. 

Syndicates used as weapons are but of modern adoption 
in the armoury of commerce, and opinions as to their 
advisability and efficacy are various in the extreme, but 
in this case we consider that we are but opposing a shield 
to biunten to some extent the thrusts of that equally 

| modern weapon the “dumping system” used by more 
favoured nations whose metallurgical industries rest on 
the presence of raw materials and on the granite base of 
years. Handicapped by our youth and geological dis- 
advantages, we have still to compete with produce 
imported under commercial treaties in which the facilities 
are against ourselves, while the protection under which 
our industry has developed—as seen from Table II. 
|;—can hardly be called an exaggerated one, when 
compared to that of other countries, some of whom may 
be considered as our elder brethren in the art. 

The result, however, of our efforts cannot be called un- 
satisfactory from an Italian point of view, as can be seen 
from the statistics below—Table III. I have chosen those 
of production and import from 1903 to 1908 as representing 
the transition period. The first three years are coincident 
with the building up of the present syndicate. In 1906 
and 1907—in spite of a home production nearly double 
that of 19083—it was impossible to cope with the heavy 
and hurried orders poured on the market by the State, 
while in 1908 the organisation and activity of the syndi- 
cate was developing, and the increased home demand 








TABLE IIT. 
1903. 1904. 1905. 1906. 1907. | 1908. 
Pro- i Pro- , | Pro | lon | _ Pro- - Pro- " Pro- 1 
dection: Import. Total. ee Import. Total. | duction. Import, | Total. | duction. Import. ‘Total ecilin: Import. ‘Total. Presa Import, Total. 
tte Ne, eee een DRE GE LE 2 ee, (RES ore ET eee ac ieeracetnas CC: Ce, Cire eve dy (ny (eee ee 
Kough materials— | 
Pig iron scrap. | 
iron and steel | | 
blooms and in- | 
gots ... ... .... 100,479 | 354,373 454,852 | 105,640 420,823 526,463 | 177,673 | 436,568 | 614,241 | 180,587 | 437,098 | 717,685 166,931 | 625,728 792,659} 194,631 623,521 818,152 
Finished products | | } 
—Castings, rails, | 
rolled and forged | 
iron and_ steel, 
axles, springs, __ | | | 
sheet metal, &c. 333,066 140,219 473,285 | 381,844 185,994 517,838 | 472,848 | 148,028 | 620,871 | £86,573 249,242 | $85,815 | 607,526 | 367,612 | 975,138 | 732,229 325,191 | 1,057,42C 
LS ee sapinaiedasontaniaienens | eee See ae) ees ee, ae ne SSD BOLLE SRG, ORES OS eee Pen 
Grand total .,. 433,545 494,592 928,137 | 487,484 556,817 1,044,301 | 650,516 | 584,596 {285,112 | 767,160 | 786,340 |1,553,5 0| 774,457 993,340 1,767,797 | 926,860 | 948,712 1,875,572 


d’Aosta and Maremma there had been 40 in 1860, 32 in 
1872, and 16 in 1881. And another fact was equally sig- 
nificant, that, against the continual diminution in the 
production of pig iron, an inverse change was occurring in 
the import of scrap and steel. This item which, between 
1871 and 1875 showed an average of 13,390 tons, rose 
successively in the two succeeding lustres to 30,340 tons 
and 72,860 tons, and reached 144,900 in 1887. In short, 
the game was going very badly, and it was better to 
shuffle the cards. 

The period from 1870 to 1890 marks the transforma- 
tion. Few are the present great firms which existed at 
the former date, and those that did could hardly recognise 
their then baby images in what they are to-day. This 





Figures given in tons, 


Udine, the Metallurgica and the Bresciana, the Fonderia 
Milanese d’ Acciajo, the Alti Forni di Piombino, the 
Ferriere di Voltri, and the Magona d’Italia—all these 
important companies were born or regenerated in the 
decade which ended in 1900. And in the next five years 
came into being a series of more powerful units still, 
which now, welded together by the energy of such 
masters of their craft and of finance as Giuseppe Orlando, 
Attilio Odero, and Cesare Fera, constitute the most 
powerful syndicate that Italy has ever known. 

It has been said before that the classic mines of Elba, 
the most productive in the kingdom, were in the hands 
of strangers, and the first step towards the future inde- 
pendence foreshadowed by the development of the Terni 


| was met at last not by extra importations, which, in fact, 
diminished, but by home supply. 
In the last two years—1909 and 1910—the new 
fount of prosperity has again flowed stronger, and national 
| aspirations to conquer the national market show further 
| signs of realisation. Time must pass before the capacity 
| of our home production can overtake the immense yearly 
| increases of our home demand, but the results already 
| gained may well be a source of satisfaction to all, and 
especially to those who, joined together by technical 
competence, financial courage and faith in the destinies of 
the country, have assumed the direction of the vast 
scheme. 
' We do not disguise from ourselves that we have 
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enemies in our own camp, a small but noisy faction who 
would gladly see the slight protective duty under which 
the industry is being built laboriously up cancelled in the 
futile hope of obtaining better conditions for the agricul- 
tural produce of the south. By these, and by a portion of 
the mechanical group, the new metallurgical expansion is 
held up to public opinion as a modern polypus, a Turk’s 
head to be cut off at the political gymkhana. But our 
conviction remains unchanged, that the present siderur- 
gical development is necessary to the progress of modern 
Italy. Weak nations must ever go to the wall in the 
making of commercial treaties, and no people can be 
strong without strong home industries. The prosperity of 
the Italy of to-day and of to-morrow lies no more solely 
in the tilling of her fields, but is to be sought for in the 
spirit of industrial activity which is waking up within her. 
And, among the various forms, one of the most 
essential to a nation’s very being is that of metallurgy, 
allied as it is to national defence. Your old and powerful 
institute, which is so shortly to honour us with its 
presence, hold in its hands the building of the “ walls of 
England,” no longer of wood but of steel. Arbiters them- 
selves of such high destinies, they will judge our efforts 
from an impersonal standard, as those of a friendly country 
striving to work out its national salvation. 


The articles which will follow this general introduction 
are descriptive of the various works forming the Italian 
Metallurgical Syndicate, most of which will be visited by 
the Iron and Steel Institute. I desire to express my 
thanks to Cavaliere Falck, President of the Associazione 
fra gli Industriali Metallurgici Italiani, and to Dott. Gaddi, 
technical secretary of the same institute, for their kind 
co-operation, also to Commendatore G. Orlando, Com- 
mendatore era, and especially to Ing. Fausto Bondolfi, 
of the Siderurgica di Savona, for allowing me the use of 
his excellent work in course of publication. 





EXPANSION VALVE GEAR FOR STEAM 
HAMMERS. 


WE recently had an opportunity of inspecting and handling, 
at the works of Messrs. B. and 8. Massey, Openshaw, a steam 
hammer which is fitted with an improved valve and gear 
enabling the operating fluid—either steam or air under 
pressure—to be used expansively. The object of the makers 





ment and the automatic cut-off are entirely separate and in 
different directions. The hand movement of the piston valve 
for the ordinary control of the hammer is vertical, whereas 
the automatic cut-off movement is rotary, the valve being 
turned through a small arc of a circle by levers and tripper 
mechanism actuated by the tup. Referring to the sectional 
illustrations it will be observed that when the valve is 


hammer is at the top of its stroke a small port is uncovered 
which admits just sufficient steam below the piston to keep 
it suspended for ‘‘ holding up’’ purposes. 

On moving the valve into the position shown in Fig. 5 the 
bottom of the cylinder is opened to exhaust and steam is 
admitted above the piston for forcing the hammer down. 
As the tup descends the valve is rotated back again until at a 

















Fig. 7—STEAM LIFTER FITTED 


in the position shown in Fig. 3 steam is admitted to the under 
side of the piston, and simultaneously the space on the top side 
of the piston is opened to the exhaust. The result is an upward 
movement of the working piston, and in rising the tup comes 
in contact with the tripper, clearly shown in Fig. 1, and 
rotates the valve by means of the roller mechanism, cutting 
off the steam below the piston and closing the exhaust above 


VALVE RAISED FOR 





WEKEU FOR 


VAL VE 





UP STROKE 



































EXHAUST 









































SSN 








STEAM HAMMER WITH EXPANSION VALVE GEAR 


a designing this gear has been to reduce the consumption of 
the working fluid without the introduction of complicated 
mechanism, and without sacrificing ease of manipulation. 
Figs. 1 to 6 show sectional views of a hammer of the arch form, 
the piston valve being in section in four different positions. 
Fig. 8 represents a steam hammer of the Rigby type to which 
the mechanism has been applied, and in Fig. 7 the valve gear 
is shown applied to a steam lifter. 

The chief feature of the gear is that the hand worked move- 


| 


—Fig. 4. During the remainder of the stroke the steam 
below the piston is used expansively, and the compression of 
the entrapped steam above the piston produces a cushioning 
effect which brings the hammer quietly to rest and prevents 
the possibility of blowing off the cylinder cover which is liable 
to accompany the operation of steam hammers by inexperi- 
enced persons. Although the valve mechanism is thus 
arranged to cut off the supply of live steam at a certain 
position of the stroke, the valve is so designed that when the 


WITH EXPANSION VALVE GEAR 


predetermined point in the stroke steam is entirely cut off— 
| as shown in Fig. 6—and the steam is therefore used expan- 
sively during the remainder of the stroke. For ‘‘ holding 
down’’ supplementary ports are provided which come into 
operation when the hand lever is placed a little below mid 
position. These ports also serve to produce short strokes, 
but are closed when a longer travel is given to the valve for 
| ordinary working. 
| The makers claim that the expansion gear gives a consider- 
| able economy of steam consumption compared with ordinary 
| valve gears, as the steam is used expansively on both strokes. 
They also claim that ‘‘ after flow’’—the useless and wasteful 
flow of steam into the cylinder after the blow has been struck 
—is prevented; that clearance loss is largely avoided owing 
to the automatic compression at the end of the up stroke; 
and that direct leakage of steam past the valve when the 
hammer is holding up is prevented. During the latter 
operation the valve is arranged to occupy the position in 




















Fig. 8-HAMMER FITTED WITH EXPANSION VALVE GEAR 


which the lap is at its maximum. With regard to the 
control, this we found most simple, enabling an unskilled 
person to use the hammer without danger. Owing to the 
operation of the tripper and roller mechanism on the valve 
no shock to the attendant’s hand is possible, and a further 
advantage is that the hammer can be held up at the extreme 
top of the stroke. 








| 
| 
| 
| 
Ir is reported from the United States that excellent 
| results in Bessemer steel rail manufacture are being obtained from 
| the North Coast Cuban ores. The North Coast Cuban ore is of a 
low phosphorus Bessemer quality, running not over 0.004 per cent. 
in phosphorus, and containing other elements that render it 
especially adaptable to Bessemer rail manufacture. This ore is 
| now being freely used, and a very high quality of Bessemer rail is 
| being manufactured from it. Shipments of Cuban ore to the 
| United States have increased during the past two months, and 
| much of this has come from the north coast. The steel companies 
| working the Cuban ore properties are not importing much surplus 
| over their needs at present, but supplies are being stored at the 
| mines to await more favourable industrial conditions in the steel 
trade, 
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8:-INCH CENTRES HIGH-SPEED LATHE 


THE BRITANNIA ENGINEERING COMPANY (1910), LIMITED, COLCHESTER, ENGINEERS 

















Fig. 1 


A NEW ALL-GEAR HIGH-SPEED LATHE. 





A NEW lathe of the high-speed all-geared headstock type | 
provided with self-acting, sliding, surfacing, and screw- | 


cutting motions has recently been constructed by the 


Britannia Engineering Company (1910) Limited, of Col- | 





transmitted to the suds pump at the back of the bed. From 
the driving shaft power is taken to the first of two counter- 
shafts, each of which carries three gears. On the first counter- 
shaft the gearsare fixed, buton the second they can slide and 
are controlled by the lowermostof the handles on the front of the 
casing. 


In this way any of the three sliding gears on the 








| 


Fig. 
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chester, and in the accompanying illustrations we give views 
and drawings which will enable its design to be understood. 
The entire machine, as will be seen from Fig. 1 where a 
general view of an 84in. centres example of this tool is 
shown, is of massive construction. The fast headstock, the 
principal details of which will be? gathered from Fig. 2 is 





THe Encinecr” 


wholly enclosed. A fast and a loose belt pulley are provided 
on the driving shaft. Within the gear casing this shaft 
carries three sliding gears controlled by the uppermost of the 
three handles shown on the front of the casing in Fig. 1. 
The end of the driving shaft projects through the casing, and 
at this end carries a small belt pulley from which power is 





machine. The first of these is that it is quite impossible to 
get two speeds into mesh at the same time, so that the lathe 


| in this respect possesses the desirable quality of being fool- 


proof. Secondly, it will be noticed from the above descrip. 
tion that only those gears actually transmitting power at any 
given setting of the three handles are in mesh, all the rest 


| rotating idly in the air. 


| it will be seen give eighteen different speeds. 


There are thus thirteen gears in the headstock, and those 
The gears are 


so proportioned that each increment of speed is equal. The 


| spindle is of crucible steel, and is carried in gun metal 


| bearings. 


The thrust of the cut is taken by a ball bearing 


| at the left-hand end of the spindle. 


Leaving the headstock gear, we will now turn to the 
arrangements for feeding the saddle and slide rest. We may 
remark that both a leading screw and a feed shaft are used. 


| The leading screw is reserved solely for screw-cutting opera- 
| tions, and the feed shaft for the sliding and surfacing feeds. 


| of the face-plate spindle. 


9'6" extreme length 


Referring to Fig. 2 it will be seen that the feed power 
originates from a small pinion mounted on the left-hand end 
From this power is transmitted 
through two gears running within a casing, and is taken to a 
pinion on the leading screw, where it projects through the 
change speed gear-box. This pinion is not, however, fixed 
to the leading screw, but is keyed to a sleeve embracing the 
end of the leading screw and extending a short distance 
within the gear-box. The end of this sleeve inside the gear- 
box carries on a key the first of a set of three bevel gears. 
A second sleeve succeeds the first one, with but a small 
space between. On this sleeve the third of the three 
bevel gears just mentioned rotates loosely. Between the 
first and third bevel gears a clutch member slides on a 
key let into the second sleeve at its extreme left - hand 
end. In this way, by throwing the clutch to the right 
or the left, the second sleeve can be caused to rotate in 
the reverse or the same direction as the first. By placing 
the clutch in the intermediate position the second sleeve 
receives no power and all feed motion is stopped. At the right 
hand end of the second sleeve a set of four gear-wheels are 
keyed. These transmit power on to a corresponding set on a 
countershaft in the rear of and slightly below the leading 
screw. These gears are loosely mounted on the countershaft 
but any one of them can be connected thereto by a sliding 
key controlled by the large handle on the gear-box front. 
The other end of the countershaft carries a broad faced gear- 










2—GENERAL DETAILS OF THE BRITANNIA COMPANY'S LATHE 


driving shaft can be thrown into mesh with its associated , wheel keyed in position and meshing with a corresponding 


fixed wheel on the first countershaft, while any of the three | wheel rotating loosely on the feed shaft. 
| be slid along the feed-shaft for a short distance in either direc- 


sliding gears on the second countershaft can similarly be 


This gear-wheel can 


thrown into gear with its associated fixed wheel on the first | tion, but it never comes out of mesh with the broad-faced 


countershaft. 


The second countershaft, in addition to the | wheel on the countershaft. 


By sliding the gear to the right 


three sliding gears already mentioned, also carries two fixed | it is caused to engage with a clutch ring keyed to the feed- 











Fig. 3—DETAILS OF THE SADDLE 





wheels, one on either side of the moving set. From ‘these; shaft. By sliding itfto the left it is caused to engage with 


two fixed wheels power is transmitted to one or other of two 
sliding gears on the lathe spindle. The spindle gears are 
controlled by the middlemost of the three handles on the 
front of the casing. We have particularised this matter of 
the drive because it brings out two essential features of the 


another clutch ring. The feed-shaft is just of sufficient 
length to carry the sliding gear. It appears in the engraving 
to be continued through a long bearing in the gear-box casing, 
but is in reality a short separate shaft. It is on this short 
shaft that the second clutch ring referred to above is keyed. 





THE ENGINEER 


213 








Ava. 25, 1911 








GUN-STRAIGHTENING MACHINE FOR ITALY | 


FIELDING AND PLATT, LIMITED, GLOUCESTER, ENGINEERS 

















The extremity of the short shaft and the extremity of the 
leading screw can be connected by a series of change wheels 
in the ordinary way. 

It will be understood that the leading screw is in no way 
keyed or connected to either the first or second sleeve rotat- 
ing on it, so that it is free to move or not within them. 
Thus, with the change wheels in position and the sliding 
gear on the feed shaft thrown over to the left, the leading 
screw receives power while the feed shaft is stationary. 
With the sliding gear thrown over to the right the feed shaft 
receives power, but the leading screw is stationary. It is 
quite impossible for both to rotate simultaneously, By 
means of the four gears in the second sleeve, and their 
neighbours on the countershaft, four different speeds can be 
communicated to the feed shaft, so that there are four sur- 
facing and four sliding feeds. On the other hand, when 
screw cutting is in progress, and any given set of change 
wheels is in position, four different threads can be cut, 
namely, n, 2n, 3n or 4n threads to the inch. 
handles on the gear-box can be operated while the machine 
is running. 

The details of the saddle mechanism are shown in Fig. 3. 
The feed shaft, it will be seen, is keywayed along its entire 
length, and passes through the nave of a skew gear carried 
between fixed bearings at the back of the apron. A corre- 
sponding skew gear, immediately above the first, and mesh- 
ing with it, transmits the power for surfacing and sliding 
feeds on to a short shaft journaled in the apron at right 
angles to the feed shaft. This short shaft is bored out for 
nearly its whole length, and half way along it it is slotted as 
if for the reception of a cotter. Instead of a cotter, however, 
a flat key, slightly longer than the diameter of the shaft, 
passes through the slot. This key occupies in breadth only 
about a third of the length of the slot, and is carried by a 
spindle passing up the hollow interior of the short shaft. 
The spindle and cotter-like key can be moved in and out, but 
a spring catch carried at the outside end of the short shaft 
determines three definite positions for the spindle. Just at 
that point where the slot is situated two gears rotate loosely 
on the short shaft. Each gear is suitably keywayed to 
receive the moving cotter, so that when the spindle carrying 
the cotter is full in or full out one or other of the gears is 
caused to rotate with the short shaft. In the central position 
the cotter is free to revolve in a recess cut half in one gear 
and half in the other, so that neither gear revolves. The 
cotter spindle is provided with a four-spoked handle. 

From the two gears on the short shaft power is transmitted 
from one to the sliding feed, and from the other to the 
surfacing feed motion. It will be clear that as both the gear 
wheels on the short shaft cannot be simultaneously engaged, 
it is impossible to have the surfacing and sliding feeds in 
action together. 
feed powers are obvious from the engraving. We need only 
add that in each case hand feeding and quick traverse can, if 
desired, be used. A rack and pinion are employed for 
obtaining the sliding motion of the carriage. 

The leading screw lies immediately above the feed shaft. 
From it motion is taken by way of a phospher bronze nut in 
halves. The halves of this nut are caused to close down on 


the leading screw by moving the short lever-seen on the front | 


of the saddle in Fig.1. This lever has a T-shaped extension, 
and when the lever is being rotated so as to bring the leading 
Screw into operation, this extension provides a safety device, 
whereby it is impossible to close the nut completely down on 
the screw if the sliding feed is still in gear. Under these 
circumstances the head of the T would strike the boss of the 
four-spoked handle already referred to. It will be seen, 


All the | 


The further steps in the transmission of the | negligence 


however, that with this arrangement it is still possible to | 


close the nut down on the leading screw so as to secure the 
saddle in position while the surfacing feed is in operation. 
We have now dealt with the principal points of interest in 
this machine, and there remain only a few other remarks to 
be made. From Fig. 2 it will be noticed that the loose 
headstock is provided with a pawl fitting into a rack carried 
between the bed ways. ‘This secures additional rigidity. 
The whole headstock can be adjusted sideways for taper turn- 
ing. The compound slide rest can also be used for taper 


turning, and to facilitate setting is provided with a graduated 
scale. 
with thrust bearings at each end, and passes through the 
saddle very nearly at the centre of pull. The bed has square 
edges and an extra wide face. A narrow guiding surface for 
the saddle is formed on it close to the leading screw. 








A YEAR'S RAILWAY ACCIDENTS. 


THE preliminary figures as to the railway accidents ot 





| The machine, as will be observed, is of exceedingly massive 
design. To give some idea of its size it may be mentioned 
that it weighs 195 tons, and that the total weight of the 
| contract, which included pumps, accumulator, &c., was 
220 tons. The press, the main frame of which is of best 
| cast steel, is fitted with an intensifier and water-saving gear, 
| in addition to which the makers supplied a set of three-throw 
| electric motor-driven hydraulic pumps for working the press at 
| its full capacity, with a tramway type motor controller 
operated automatically, as well as an hydraulic accumulator. 
Our readers are so familiar with the Tweddell’s system 
| hydraulic vertical pumps and weight case accumulator that 
| these are not illustrated. 








LAUNCHES AND TRIAL TRIPS. 





GoRJISTAN, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Frank G Strick and Co., Limited, of 
Swansea and London; dimensions, 384ft. 6in. by 50ft. by 30ft.; 
engines, triple-expansion, 28in., 46in., 77in. by 48in. stroke, pres- 
sure 180 lb.; constructed by the builders ; trial trip, August 4th. 

KAMUURASKA, steel screw steamer; built by Sir W. G. Arm- 
strong, Whitworth and Co.; to the order of E. F. and W. Roberts, 
of Liverpool ; dimensions, 375ft. by 51ft. 9in. by 30ft. 9in ; engines, 
triple-expansion, 26in., 44in., 73in. by 48in. stroke, pressure 180 lb., 
constructed by George Clark and Co., Limited, of Sunderland ; 
launch, recently. 








PORTHCOMING ENGAGEMEN?TS. 





WEDNESDAY, AUGUST 301TH, TO WEDNESDAY, SEPT. 61TH. 

BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE,— 
Annual meeting at Portsmouth. For Programme of Section G 
—Engineering—see page 140 ante. 

SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 207. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the Geology of Lochaber, including Glens Nevis, Rey and Coe, 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 


| Broadford. Full particulars of excursion may be obtained from 


The leading screw is of large diameter, is provided | 


Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, S.E. 
WEDNESDAY, SEPT. 13TH, THURSDAY, SEPT. 141TH, anp 
FRIDAY, SEPT. 157u. 
THE INSTITUTION OF MINING ENGINEERS.—Cardiff. 
general meeting. Further particulars later. 


Annual 


| WEDNESDAY, SEPT. 20TH, THURSDAY, SEPT. 21st, AND 


Tyne. 


1910 were published in White Paper Cd. 5628—THE ENGI. | 


NEER, May 26th last. 
Report (Cd. 5810) was issued on the 13th instant. 
ever, contains little additional information. 


It, how- 


What is known as the General | 


It is one of the | 


alleged grievances of the men, and forms one of the subjects | 
for the cartoons in the A.S.R.S. official journal, that the | 


companies are indifferent as to the risks their servants run. 
This report, however, throws some light on this part of the 
subject, as the following figures will show. 








FRIDAY, SEPT. 22np. 
THE INSTITUTE OF METALS.—Autumn meeting at Newcastle-on- 
For further particulars see page 161 ante. 
MONDAY, OCTOBER 2np, to MONDAY, OCTOBER 16rT. 
THE IRON AND STgEL INstITUTE.—Autumn meeting in Italy. 
For programme see page 57 ante. 








TuHRovuGH the abandonment of the palace at Petchaburi, 
which was being built, for the late King of Siam, the Siamese 
Government has now on its hands an expensive electric light 
plant designed for that building. In order that the plant might be 
utilised, states the Jronmonger, it was suggested that it be set up 
in the town of Chiengmai, which is still without any system of 























We must first remark that all accidents to the men have | lighting, although the second city in the kingdom. The chief 
— : | 
1907. 1908. 1909. 1910. 
wre Ip Not Inquired Not Inquired . Not | Inquired | ; Not 
Inquired | inquired into. inquired into inquired | taka | inquired 
into. ma | into. ; into. | " | into. 
_ | — |—_— a 
A. Misadventure or accidental .. .. .. .. .- «- « - 181 3621 | 166 3149 155 2970 154 2935 
“4 j jac Y ; 7 | | 
i per eaprmmmme Er an a ee a m3 | 387 954 
C. Want of caution or breach of rules, &c., on the part of : cs = zs a : 
servants other than the injured person .. aie Ba sce 153 153 151 130 129 111 147 146 
D. Defective systems of working, dangerous places, dangerous : ; : ‘ a q 
systems of work, or want of rules or systems of working. 82 6 | 108 19 88 13 a“ 15 
E. Defective apparatus, appliances, &c., or want of sufficient - | ss - te a i “if 
appliunces, safeguards, &... 2.0 .. 2. 2 2s ss 32 89 26 83 33 95 31 77 
F. Neglect or non-observanve of rules under the Railway : 5 a 4 tn 
Employment (Prevention of Accidents) Act, 1900... ..| 1s 13 7 a 13 , 21 t 
Total number of cases - 6018 | 5352 4584 y= 
Total number inquired into s4L 827 af _ 
Percentage inquired into.. .. .. 2.3 15.5 16.0 16.6 
Total preventable, clauses D. E. F. 240 247 a 232 
Percentage preventable of total .. .. .. .. 4.0 4.6 5.0 4.7 
nquired into. . 15.7 16.4 18.0 16.0 


Percentage preventable of those i 


to be reported to the Board of Trade—not only 


cases, but all non-fatal mishaps which cause the injured | 


man to be absent from duty for a whole day—and that these 
pass under the same careful review as do the reports of 
accidents to trains. All instances that seem to suggest 
on the part of the companies as to the 
regulations for working, want of supervision, insufficient 
lighting or staffing, or excessive hours of duty, are referred 
to the two assistant inspecting officers or three sub-inspectors 
for inquiry. The results of these inquiries subsequently 
appear in the quarterly or half-yearly returns of railway 
accidents, and the yearly figures are given in the general 
report, divided into six heads. From the present report, and 


from those for the years 1907-8-9, we have compiled the | 
| above table. 








HORIZONTAL GUN-STRAIGHTENING MACHINE 


A LARGE horizontal gun-straightening machine has been 
recently constructed by Fielding and Platt, Limited, 
Gloucester. This firm is often called upon to design adapta- 
tions of its well-known Tweddell’s system hydraulic machine 
tools for special purposes, and the present example, of which 
we give an engraving above, has been made for an Italian 
shipyard. It is capable of exerting a power of 2500 tons on 
the main ram with intensified pressure, and for lighter 
work it is so arranged that a pressure of 565 tons can 
also be obtained for work on smaller forgings, direct from 
the accumulator. 








the fatal difficulty in the way of this scheme, which would obviously confer 


great benefit on Chiengmai, is the lack of proper fuel. Paddy 
| husk, used in Bankok, is unobtainable at Chiengmai in sufficient 
| quantities, and oil fuel is out of the question on account of 
expense. There remains only firewood, and it is doubtful if an 
adequate supply of this could be had, and a plant driven by water 
power seems the only possible solution. The Siamese Government 
has recently sent an electrician to make inquiries and report upon 
the matter. 

THE WATER SUPPLY OF AUCKLAND, NEW ZEALAND.—In our issue 
of December 30th last we gave an illustrated description of a dam 
which had been constructed on the Waitakerei River for obtaining 
a further water supply for the city of Auckland, New Zealand. 
This scheme became necessary owing to the rapid increase of the 
population of the city, which for some thirty years had been 
supplied from a source only three miles away. The Waitakerei 
Range is distant some 16 or 17 miles in a straight line, and it was 
| decided to make the conduit as nearly straight as possible. There 
| is, however, a range of hills between Auckland and the Waitakerei 
| River, and it became necessary to drive a tunnel through these 
| hills. ‘This tunnel is 2320ft. long, and by it a gravity supply all the 
way to the city became possible. At the time we published the 
article we were not in possession of the details of the conduit in 
addition tothe tunnel. They areas follows :—The tunnel measures 
7ft. by 7ft., and beyond it there were, first of all, seven miles of 
27in. lock bar steel pipes, and seven miles of 24in. similar steel 
pipes. These pipes were made on the Fergusson principle with 
which our readers are familiar. In addition to these there were 
two miles of 20in. cast iron pipe used in connection with the work. 
We may mention that the city is also obtaining water from the 
Uihotapu stream, which rises in the same range of hills as the 
Waitakerei River and at about the same distance from Auckland, 
but not quite in the same direction. At present no impounding 
dam has been formed on this second stream, but it is proposed to 
build one which will hold up some 920 million gallons of water. 
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A NEW CANE SUGAR PROCESS. | 
A NEW process for making sugar from sugar cane, which | 
extracts a much higher percentage of the sugar from the | 





PRESS. 
A RAPID-ACTION steam-hydraulic forging press of effective 


cane, is being tried in Cuba by the Nipe Bay Sugar Com- design is illustrated by the accompanying drawings—Figs. 1 | 


RAPID-ACTION STEAM-HYDRAULIC FORGING 


| cylinder E carrying the hollow ram F, thus creating a 
| pressure in this cylinder. 

| Steam is then admitted by the double-beat valve G to the 
| top of the large single-acting steam cylinder D, the piston. 
| rod of which, forming a plunger, descends into a cavity of 


pany, which has also mills of the ordinary type. This com- | and 2. Its distinguishing feature is the absence of valves for | 


about 5000 head of cattle for yoke teams, and employing | filled with steam opposing the downward stroke of the ram 


pany has about 20,000 acres of cane in cultivation, requiring | admitting steam to the lifting cylinder, which is always | | 


about 3500 to 4000 men to harvest and handle the cane. | carrying the upper die. 


G Dovble-beat 
operating valve 
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Fig. i—STEAM HYDRAULIC FORGING PRESS 


During the grinding season it uses 20 to 25 railway wagon 
loads of cane per hour to supply the mill. 

The cane is stripped and cut by hand, and thrown into 
piles, from which it is hauled to a railway siding in two- 
wheeled carts drawn by cattle. At the siding are hoisting 
derricks, which pick up the complete load and deposit it in a 
rack in the car, the car having three racks about 5ft. deep. 
The railway cars are then hauled to the mill, the distance 
being 25 to 30 miles from the most remote parts of the plan- 
tation. For the ordinary roller mill process the cane is 
unloaded by electric cranes and deposited in a bin or hopper, 
from which it is taken by an inclined chain conveyor and fed 
to the large rolls in a continuous stream about 6in. or Sin. 
thick. 
pressing the cane between them so as to expel the juice. The 
crushed stalks are then fed to another set of rolls, which 


expels still more of the juice. Notwithstanding this, there is | 
from one-fifth to one third of the juice left in the cane, | 


so that the process is wasteful. The waste stalk or bagasse 
is fed to the furnaces as fuel, but it contains so much mois- 
ture that a large amount of wood must be fired with it, and 
it is not an economical fuel. The juice is carried away 
from the roller mill in troughs and then concentrated by 
evaporation to produce the raw or unrefined sugar. 

In the new process, as described in the American Engineer- 


ing News, the cane is not rolled or crushed, but is broken up | 


or disintegrated, then dried, and finally treated by a diffusion 
or solution process very similar to that employed in the pro- 
duction of beet sugar. 
of the juice than can be recovered by squeezing between rolls. 

The cane is fed to a disintegrating machine having drums 
ift. diameter, which are fitted with teeth, and have a 
peripheral speed of about 6500ft. per minute. 
thus broken up very small, about half the product resembling 


coarse sawdust, while the remainder consists of short thin | 
The two kinds of material may be separated in a | 


fibres. 


revolving screen or may be handled together. This product 


is fed by force-feed rollers into drying kilns, where it travels | 
back and forth on conveyor belts running in opposite direc- | 
These belts are staggered about 18in., and the material 
discharged at the end of each belt falls to a lower one run- | 
Air heated to about 190 deg. by | 
exhaust steam radiators is admitted to the kilns, and is | 


tions. 
ning in the reverse direction. 


further heated to 240 deg. or 250 deg. by means of live steam | 
coils. The feed of material into the kiln and the speed of the | 
belts in the kiln are under the control of the operator, who | 
also controls the admission of exhaust steam to the radiators 
and live steam to the superheating coils. 

The dried material is discharged from the lower belt on to 
a transverse elevating conveyor, which delivers it to a com- | 
press or baler. The bales are about 14in. by 18in. by 36in., | 
with a density of about 50 lb. per cubic foot. The material | 
can then be stored or sent direct to the refinery, where the 
sugar is extracted by the diffusion process. The waste pulp 
then contains but a very small proportion of sugar—only a 
fraction of 1 per cent.—and it is suitable for papermaking with 
much less manipulation than is required with ordinary mate- 
rial. The process is the invention of Mr. Geo. W. McMullen, 
of Chicago, and the first plant is now in experimental use. 








THE soya, or Manchurian bean, is claimed to make a | 
capital substitute for rubber. The plant is an annual, and grows | 
extensively in Japan and the East Indies. It somewhat resembles 
the kidney bean. When treated with nitric acid and alkalis, and | 


subjected to great heat, it develops into a rubbery substance that 
can be vulcanised, 


This recovers a larger proportion | 


The cane is | 


rapid movement, rather than economy, in the smaller classes 
of press of from 100 to 500 tons effective pressure. 

The press actually shown is for 350 tons effective pressures. 
It proceeds to its full stroke of 2ft. in steps of 4in., and it 
can take in work up to 4ft. deep. It was specially con- 
structed for the firm Breda and Co., locomotive engineers, 
Milan, Italy, by and according to the system of Haniel and 
Lueg, of Diisseldorf-Grafenberg. 

The steam-hydraulic forging press is simple and less costly 
than hydraulic plants, and differs from the latter in that it 
has steam lifting cylinders, whereas in the purely hydraulic 


There is one top roll between two lower rolls, com- | 


Fig. 3—HYDRAULIC 


press there are hydraulic lifting cylinders under continuous 
| water pressure, one acting on each side of the crosshead. 
Fig. 3 illustrates a large press with double hydraulic lifting 
| cylinders. This machine was also made by Haniel and 
| Lueg, of Diisseldorf, and with the exception of the two 
hydraulic lifting cylinders, it is identical with the steam- 
| hydraulic press which we are now about to describe. 
| The principle upon which these presseg work is fairly well 
known. Supply water from the town main or from any 
| other source at about 421b. pressure is admitted into the 
bottom end of the long vertical cylinder A. This is termed 
the low-pressure intensifier, and in it is a plunger—shown by 
the dotted lines in the front view—which is worked by the 
steam piston in the cylinder B arranged vertically above it. 
Steam at 84 1b. pressure drives the plunger down and forces 
the water through the curved pipe C into the short hydraulic 











The chief object’ of the design is | 
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Fig. 2—SECTION OF FORGING_ PRESS 


the ram 'F—see Fig. 2. In this manner the water%is sub- 
jected to a pressure of about 2 tons per square inch. At each 
stroke of the piston in the steam cylinder D the ram of the 
press descends 4in. until the stroke limit of 2ft. is attained. 
The low-pressure intensifier or accumulator provides low- 
pressure water for light working and for adjusting the stroke 
of the ram. 





FORGING PRESS 


When the steam above in the cylinder D is cut off by the 
operating valve G the steam—always present under the lift- 
ing piston of the cylinder H—or, in the case of the purely 
hydraulic presses the water pressure, at once raises the ram 
and the attached forging block. During the subsequent 
down-stroke the steam—or water, as the case may be—is 
forced back again into the supply pipe, so that the only 
steam consumption in this case is that due to condensation. 
This loss by condensation is avoided where water is used for 
lifting. The loss of water in the hydraulic cylinders is, with 
the special packings employed, very slight, and is made up 
from the works water supply service, or, where a pressure 
water supply does not exist, by means of a small hand pump. 

he press’ makes over sixty working strokes per minute, 
the spéed being, however, very much higher for finishing 
work, 
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THE MARINE STEAM TURBINE FROM 1894 
TO 1910.* 
By the Hon, Sim CHARLES A. PARSONS, K.C.B. 


Tue application of the steam turbine to the propulsion of vessels 
was entertained as early as 1884, but its development was not 
seriously considered till 1892, when the y of the condensing 
turbine as applied to driving dynamos had excelled that of the 
compound reciprocating engine for the same purpose. From the 
first it was obvious that the turbine was suitable to fast rather 
than to slow vessels, and consequently it was decided to commence 
by building an experimental vessel of the smallest size consistent 
with the possibility of attaining exceptional speed. This vessel, 
the Turbinia, 100ft. in length, 9ft. beam, 6ft. depth, and 42 tons 
displacement, after many alterations to her machinery, developed 
2400 horse-power on trials, and attained a maximum speed of 
341 knots. The machinery and trials of the little vessel were fully 
dealt with in the report of Professor J. A. Ewing, F.R.S., to be 
found in the appendix to the ree read before the members of 
the Institution in June of 1903.t e trials of the Turbinia threw 
some additional light on the phenomenon of cavitation previously 
observed by Sir John a and Mr. Sydney Barnaby, and 
demonstrated the necessity for very wide blades, and a sufficiency 
of total area in the propellers of such vessels. It was also shown 
that propellers of relatively small diameter and high revolutions 
could be designed to approach very closely in efficiency to pro- 
pellers of large diameter and normal revolutions. Further, the 
reconstruction of the turbines showed clearly the gain in weight 
and efficiency by subdividing the power over turbines in series on 
the steam on different shafts. The net result of these trials proved 
that turbine propelling machinery was more economical than 
reciprocating machinery for high-speed vessels. 

The first order for a turbine-driven boat was given in 1899 for a 
destroyer—the ME, oi cna the British Admiralty. Sir William 
White being then Director of Naval Construction. The principal 
dimensions were the same as the 30-knot type of that period, but 
the speeds guaranteed were 81 knots ahead and half full speed 
revolutions astern, Her maximum speed during a one hour's 
special trial, but with approximately full weights on board, was 
36-5 knots, and under contract conditions of coal consumption was 
33-38 knots. The economy in coal consumption at high speeds 
was good, and she fulfilled in every respect the contract conditions, 
but the results at cruising speeds showed the desirability of modifi- 
cations in the turbines in future designs to improve the economy 
at cruising speeds, and in all subsequent war vessels cruising tur- 
bines or cruising elements have been added at the high-pressure 
end of the turbine installation. In some very recent vessels 
impulse elements, in others geared high-pressure turbines, are 
being employed for the same purpose. At about the same time as 
the Viper was ordered, Messrs. Sir W. G. Armstrong, Whitworth 
and Co., Limited, placed an order for the machinery of another 
destroyer, the Cobra. The machinery of the Cobra was a dupli- 
cate of that fitted in the Viper. The Cobra on a three hours’ con- 
tinuous run maintained the mean speed of 34-6 knots, 

It was very early realised that the suitability of the turbine for 
steam of very low pressure, which had been proved by the high 
percentage of pay realised in the low-pressure portion of land 
turbines, would find an important application in ships by working 
the turbine from the exhaust of reciprocating engines, but not 
until 1901 was the first combination vessel, the Velox, a 30-knot 
destroyer, laid down as a speculation by the Parsons Marine Steam 
Turbine Company, Limited. Her main propelling machinery was 
nearly a duplicate of the Viper’s, but, in order to increase the 
economy at speeds below 13 knots, two triple-expansion engines of 
150 horse-power each were coupled to the low-pressure turbine shafts 
through flexible and detachable clutch couplings. At low speeds the 
reciprocators exhausted into the high-pressure turbines ; at speeds 
above 13 knots the engines were uncoupled. The vessel was 
acquired by the Admiralty in 1903. The same year H.M.S. Eden, 
of practically the same dimensions as the Velox, was launched, and 
cruising turbines in series were fitted in her instead of reciprocat- 
ing engines. 

The Admiralty carried out a series of comparative trials at 
cruising speeds with the Eden and Velox, and a sister vessel with 
reciprocating engines, of which the table is a summary. 





Water Consumption per Hour at Various Cruising Speeds. 


At 11 knots— Ib, per hour. 
Velox, using piston engines exhausting into ordinary 
eS are 
Eden, using cruising turbines exhausting into ordinary 
CES Ore a eee 
Piston-engined destroyer. . 14,892 
At 13 knote— 
Velox, using high-speed turbinesonly .. .. .. .. 24,375 
Eden, using cruising turbines exhausting into ordinary 
OES iS 
Piston-engined destroyer. . 18,140 
At 15 knots— 
Velox, using high-speed turbines only a ae eee 
Eden, using low-pressure cruising turbines exhausting 
into ordinary turbines .. Soe4 Se Sel ke, ae. vee 009 
Piston-engined destroyer.. 28,750 
At 18 knots— 
Eden, using low-pressure cruising turbines exhausting 
into high-speed turbines .. .. .. .. .. «. «. 41,050 
Piston-engined destroyer... .. .. 45,645 


In 1902 the Admiralty placed the order for the third-class cruiser 
Amethyst with turbines, and for three sister vessels with recipro- 
cating engines of 10,000 horse-power. The turbine installation of 
the Amethyst was of the usual three-shaft arrangement, the high- 
pressure turbine driving the centre propeller and the two low- 
pressure turbines in parallel on the steam driving the wing pro- 
pellers, a high-pressure cruising turbine and an intermediate- 
pressure cruising turbine being also directly coupled through 
flexible claw couplings to the low-pressure turbine shafts ; these 
latter were in series on the steam with the main high-pressure 
turbine. The trials of these vessels conclusively proved the 
superiority of the turbine in water consumption. At speeds of 
15 knots, the water consumption of the turbine vessel was equal to 
that of the reciprocating vessels, and at higher speeds the 
superiority of the turbine was considerable, while at the designed 
speeds of 21? knots it reached 30 per cent., and at the maximum 
coal consumption allowed by the specification, the power developed 
as estimated from the curve of resistance of the vessel by the tur- 
bine vessel exceeded the power developed by the reciprocating 
vessel by 42 per cent. The maximum speed attained by the 
Amethyst was 23.6 knots as against 22.3 knots for her sister ships. 
The increased efficiency derived from the cruising turbines was 
very marked at low speeds, at some speeds 20 per cent. of the 
total power being developed by them. 

Subsequent to the official trials, arrangements were made for 
utilising the auxiliary exhaust in the turbines, when a further 
increase in economy was obtained. The comparative trials of 
these vessels had a great influence upon the future of the turbine. 
_ Asa general rule, the larger and faster the vessel the more easy 
it has been to arrive at a satisfactory and profitable all-turbine 
solution as.regards efficiency and first cost. Below the sea speed 
of 16 knots the solution is not altogether favourable, and very few 
such vessels have been fitted. A slight lowering of the boundary of 
suitable speed exists in very large vessels, and also may be effected 
by the employment of the impulse principle at the high-pressure 
end, as more fully explained later. This most important question 
of applying the turbine to lower speed vessels has from the com- 
mencement received consideration, and one satisfactory solution 
appeared to lie in the combination system to which we shall further 





is Read at the Jubilee ager. of the Institution of Naval Architects. 
Bs The Steam Turbine and its Application to the Propulsion of 
Vessels.” By the Hon. O. A. Parsons, Read before the Institution of 
Naval Architects, June, 1903. 





allude later. Another solution with a somewhat different scope 
has more recently been investigated ; it is the use of double 
helical gearing of the de Laval class on a large scale for gearing 
the high-pressure portion only, or in some cases the whole of the 
turbines on to the screw shafting. Both of these solutions have 
given satisfactory results, but the reduction gearing appears to 
be the more important as applicable to vessels of all speeds. Both 
systems are described more tally later. 

The first turbine battleship Dreadnought was laid down at Ports- 
mouth in October, 1905. The primary contract for the whole of 
the machinery was placed with Vickers, Sons and Maxim, 
Limited, the Parsons Marine Steam Turbine Company, Limited, 
being sub-contractors for the turbines. She has four shafts, two 
high-pressure and two low-pressure turbines, and two cruising 
turbines are coupled to the low-pressure turbine shafts. The 
astern turbines consist of a high-pressure astern in a separate 
casing on the high-pressure ahead shaft, in series with a low- 
pressure astern incorporated in the main low-pressure turbine 
casing. The cruising turbines are in parallel and not in series on 
the steam, as in the Amethyst; the high-pressure, low-pressure, 
cruising, and astern turbines comprising one propelling unit on 
each side of the vessel. We may quote a summary of the advan- 
tages of the system, the reasons given by the First Lord of the 
British Admiralty for the adoption of the Parsons turbine in the 
Dreadnought and succeeding ships as determined by a Committee 
on Naval Design :—‘‘ The question of the best type of propelling 
machinery to be fitted was most thoroughly Pa Fea While 
recognising that the steam turbine system of propulsion has at 
— some disadvantages, yet it was determined to adopt it 

cause of the saving in weight and reduction in number of work- 
ing parts and reduced liability to breakdown, its smooth working, 
ease of manipulation, saving in coal consumption at high powers, 
and hence boiler-room space and saving in engine-room comple- 
ment ; and also because of the increased protection provided for 
with this system, due to engines being lower in the ship—advan- 
tages which more than counterbalance thedisadvantages. There was 
no difficulty in arriving at a decision toadopt turbine propulsion from 
the point of view of sea-going speed only. . The point that chiefly 
occupied the Committee was the question of providing sufficient 
stopping and turning power for purposes of quick and easy 
manceuvring. ‘Trials were carried out between the sister vessels, 
Eden and Waveney, and the Amethyst and Sapphire, one of each 
class fitted with reciprocating and the other with turbine engines ; 
experiments were also carried out at the Admiralty Experimental 
Works at Haslar, and it was considered that all requirements 
promise to be fully met by the adoption of suitable turbine 
machinery, and that the manceuvring capabilities of the ship when 
in company of a fleet, or when working in narrow waters, will be 
quite satisfactory.” 

Sir Henry Oram, the Engineer-in-Chief of the Fleet, in his 
address as President of the Junior Institution of Engineers, stated 
that at full power the steam consumption of the Dreadnought was 
13.48 lb. per shaft horse-power per hour, while in the succeeding 
battleships of the class it averaged 1301]b., and in the three 
cruisers of the Invincible class 12.03]b. With reciprocating 
engines nearly 16 lb. would be a fair average, and it thus follows 
that a great reduction in boiler weights was permissible. Again, 
the high efficiency of the low-pressure turbine made it well worth 
while to pass the exhaust steam from the auxiliary engines to this 
turbine instead of to the condenser. Indeed, the exhaust steam 
in some battleships has been proved to be alone sufficient to drive 
the vesse] at a speed of five to six knots, 

The coal consumption at full power of the three 26-knot 
armoured cruisers of the Invincible class ranged from 1.2]b. to 
1.7 Ib, per shaft horse-power per hour, the average for the three 
ships being 1.47 lb. per shaft horse-power. In the three cruisers 
of the Minotaur class, with piston engines, it was 1.8 lb., and in 
the six cruisers of the Duke of Edinburgh or Warrior class 2.1 lb. 
per indicated horse-power per hour. On the thirty hours’ endur- 
ance trial at 70 per cent. of the total power the turbines also 
proved more efficient, although the advantage was not so marked. 
At one-fifth power the coal consumption of the three Invincible 
cruisers averaged 2.4 lb. per shaft horse-power per hour, as com- 
ee with 1.87 lb. per indicated horse-power per hour in the 

inotaurs and 2.05 lb. in the Duke of Edinburgh cruisers. 

In the mercantile marine the first vessel to be fitted with 
turbines was the Clyde passenger steamer King Edward, built to 
the joint ownership of Captain John Williamson, Messrs. Denny, 
of Dumbarton, and of the Parsons Marine Steam Turbine Com- 
pany, Limited. Her length is 250ft., and with 3500 horse-power 
she attained a speed of 20.48 knots. Her success led to the con- 
struction of a second vessel for the Clyde passenger traffic in 1903, 
and in the same year the Queen was built for the Dover and Calais 
route. All these vessels have three shafts, the high-pressure 
turbine in the centre exhausting into two low-pressure turbines on 
the wing shafts. 

Thus by 1904 two of the most suitable fields for the marine 
turbine had been entered, namely, for vessels of war and cross- 
Channel and passenger service, and by 1905 the turbine was being 
adopted for nearly all new cross-Channel steamers of high speed 
built in this country, and about a year later. by the British 
Admiralty for all new construction. The application to large liners 
remained as yet untouched. The first vessels to be fitted with 
turbines for Transatlantic service were ordered by the Allan Line, 
viz , the Victorian and Virginian. This marked a notable step in 
advance in the application of the new system to ocean going ships 
of high speed. At this juncture the late Lord Inverclyde appointed 
a commission of experts to investigate the suitability of the turbine 
for two express Cunarders for the New York route. After most 
careful consideration of all data then available, and in view of 
much additional experimental research conducted by the Com- 
mittee, as well as tests on large land turbines, and on existing 
turbine vessels, the Committee unanimously recommended turbines 
in preference to reciprocating engines for the Mauretania and 
Lusitania of 70,000 horse-power and 244 knots sea speed. The 
performance of these vessels has justified the decision; a mean 
speed of 26 knots has been maintained in favourable weather 
across the Atlantic, and an average speed of 25} knots has been 
maintained on many successive voyages. This step completed the 
entry of the turbine into all classes of fast vessels for which it was 
at the time deemed suitable, and its adoption for fast vessels has 
since been almost universal. 

In 1904 the general policy of granting licences on easy terms was 
decided upon by the Parsons Marine Steam Turbine Company, and 
by the end of 1905 a large number of shipbuilding and engineering 
firms had acquired marine licences, the number having consider- 
ably increased up to the end of 1910. It is now clear that the 
broad policy then adopted has been conducive to the exceptionally 
rapid adoption of the turbine. Turbines of the Parsons type are 
now being built in the principal engineering works of France, 
Germany, Austria, gf Russia, Spain, Belgium, Sweden, and 
Denmark, as well as in Japan and the United States of America. 

Since the construction of the turbines of the Turbinia in 1897, 
which were ip series on the steam and on three shafts, there has 
been no very notable increase in economy in steam per shaft 
horse-power, excepting that due to size and consequent reduction 
of leakage and steam friction losses, the reason being that the 
turbines of the Turbinia were designed with as high a velocity 
ratio as has been found compatible with weight and space, and 
that her condensers were of ample size. In marine turbine design 
the chief governing factors are weight and cost dependent on a 
limited surface speed of turbine, which is governed by the 
maximum speed of revolution allowed by the propeller, and from 
the commencement a judicious compromise has been arrived at 
between turbine and propeller. Such limitations will, however, 
be materially reduced, should geared turbines come into use, and 
higher coefficients of turbine efficiency would then become possible 
and compatible with moderate first cost and weight ; the question 
of propeller efficiency would be more easily dealt with, and the 
gain in total propulsive efficiency thereby would be substantial. 





Types of turbine.—There are four principal types of turbine now 
in use for marine work :— 

(1) The compound class introduced in 1894 in the Turbinia, in 
which there are a very large number of turbines on drums in 
series, with small pressure drops at each turbine and low steam 
velocities. Generally the = vanes are identical with the 
moving vanes, each taking half the pressure drop, but occasionally 
the moving vanes are formed like caps or buckets, and then the 
whole pressure drop is taken on the guides. This class comprises, 
say, 90 per cent. of all marine turbines at the present time. 

(2) The multiple impul pounded or Curtis type, introduced 
in the Revolution and in the Creole in 1904 and the Salem in 1906. 
This system differs radically from the compound class, in that 
there are comparatively few stages, large pressure drops take place 
at the guides or nozzles, and the high steam velocities generated 
absorbed in a sinuous course between several rows of moving and 
fixed buckets. 

(3) A combination of the two types (1) and (2), in which the 
earlier part of the expansion-is taken by the impulse type and the 
low-pressure part by the compound type. The impulse Parsons, 
with one impulse wheel, the Brown-Curtis with several impulse 
wheels, the A.E.G. turbines and others are instances of this type. 

(4) The multiple or compound de Laval wheel type, in which 
there are a large number of simple bucket wheels working in 
separate chambers. The pressure drops are moderate, and take 
place wholly in the guides which form the passage way from 
chamber to chamber. The Rateau, the Zoelly, the Bergmann and 
others are instances. 

After type (1), type (3) has received the largest use in marine 
work, more especially in Germany. 

Each class of type has its advantages and disadvantages, but 
within the scope of the paper it is not possible to do more than 
make a few general remarks. The compound class has low steam 
velocities, and there is no cutting action of the blades by the 
steam. . Its efficiency, when the blades are of reasonable length, 
and leakage consequently small, is the highest, as the skin friction 
losses in the blades and of the moving drums and dummy pistons 
are small. On the other hand, when the design necessitates very 
short blades as may occur at the high-pressure end, then the 
efficiency is reduced by leakage. The multiple impulse type has a 
lower efficiency because of the skin friction losses of the steam 
circling through the blades at high velocity and from the spilling 
of the steam from the buckets, On the other hand, it is less 
subject to leakage than the compound, and in the case of the 
first wheel of a series there is no leakage at all, and the only losses 
are skin friction and spilling. One impulse wheel, therefore, is a 
good substitute in certain cases for the initial stage of the com- 
pound, and in this design no diaphragms or shait packings are 
required. The advantage of replacing several initial stages of the 
compound by several multiple impulse wheels in chambers separated 
by diaphragms and shaft packings is somewhat questionable, and 
on it a difference of opinion exists. Class (4) has small leakage 
losses, but involves relatively more skin friction loss from the 
large surface of the many discs revolving in the steam, which in the 
initial chambers is of high density. 

The combination system.*—The Velox, in 1901, as has been stated, 
was the first combination vessel. The system was described and 
advocated by me in my presidential address of the Institute of 
Marine Engineers in January, 1905. The Otaki, of 464ft. length, 
9900 tons deadweight capacity, built and —— by Messrs, 
Denny, of Dumbarton, in 1908, for the New Zealand Shipping 
Company, was the second ; the sister vessels, the Orari and Opawa, 
were fitted with triple-expansion engines, 

About the same time the Laurentic and Megantic were laid down 
by Messrs. Harland and Wolff for the Canadian service. They are 
565ft. length and about 20,000 tons displacement. The first was 
fitted with triple-expansion engines driving the side screws and a 
low-pressure turbine driving the centre screw. The latter vessel 
was fitted with the usual quadruple-expansion engines and twin 
screws. In service it is stated that the combination vessel consumes 
12 to 14 per cent. less coal] than the sister vessel. In 1909 Messrs. 
Harland and Wolff commenced the Olympic and Titanic, of 
882ft. Yin. in length and about 60,000 tons displacement, the 
arrangement of combination machinery being similar to that of the 
Laurentic ; with a collective horse-power of 30,000, the designed 
sea speed is 21 knots. The same firm is fitting the combination 
system in the Demosthenes, of 19,500 tons displacement, to steam 
13 knots, being built for Messrs. George Thompson and Co., 
Limited, and also in a large ship for the Royal Mail Steam Packet 
Company’s service to the South American Republics. The Orient 
Line ordered combination machinery for the Orama, laid down in 
1910, for their Australian mail service. The vessel is 550ft. long, 
and of about 18,000 tons displacement, and is being constructed 
and engined by Messrs. John Brown and Co., Limited, Clyde- 
bank. All these ships have triple screws, each reciprocating 
engine driving a wing shaft and propeller, while the turbine, 
taking the exhaust steam from both engines, works the centre 
screw. This arrangement has the advantage that, in manceuvring 
and for going astern, the piston engines only are used, and thus 
there is no need for an astern turbine. At St. Nazaire, in France, 
an intermediate liner, the Rochambeau, is building, and she has 
four shafts, the reciprocating engines driving the inner shafts, and 
the turbines the wing propellers. 

Reduction gearing between the turbine and the propeller.t—Several 
forms of gearing have been proposed. Electrical gearing was 
fitted, I believe, by the Heilmann Company in a small vessel 
about thirteen years ago, but little is known of the results, Con- 
tinuous-current generators and motors were originally proposed, 
but of late years some form of alternating-current transmission 
has been preferred by the advocates of the system. Within the 
last few months a 50ft. vessel has been fitted by Mr. Henry 
Mavor, of Glasgow, with his form of alternating-current generator 
and motor, and a suction gas engine directly coupled to the 
generator. A quick reversal or graduation of speed of the 
propellers can be effected without altering the speed of the engine 
by this method. The efficiency of the electrical transmission is 
said to reach 88 per cent. The same means of transmission is 
applicable to the steam turbine. A hydraulic transmission gear 
has been developed by Mr. Fittinger, and has been fitted in two 
small vessels. he efficiency of transmission is said to reach 
86 per cent. 

The first application of geared turbines was made by the Parsons 
Marine Steam Turbine Company in a 22ft. launch in 1897, Double 
helical reduction gear between the turbine and the propelier has 
so recently been the subject of papers before this Institution that 
it is unnecessary to say more than that it promises to be an 
important factor in many marine turbine installations in the 
future. With an efficiency of over 98 per cent., and a remarkable 
absence of wear, it will add considerably to the efficiency of turbine 
installations even in fast vessels, and, whatis of greater importance, 
it makes the turbine applicable to all classes of vessels, The 
London and South-Western Railway Company has recently 
decided to fit two new steamers of 5000 horse-power and 20 knots 
speed with geared turbines. They will have twin screws and a 
high-pressure and a low-pressure turbine will be geared on to each 
screw shaft similarly to the arrangement in the Vespasian. 

Although the manufacture of land turbines began to be general 
on the Continent in 1900, it was not till 1902 that the first turbine- 
propelled vessel was ordered by the French Admiralty, a torpedo 
boat, length 130ft., 94 tons displacement, and 264 knots speed. 
She had three shafts, and the turbines, which were built by the 








* “The Combination System of Reciprocating Engines and Steam 
Turbines,” by the Hon. ©. 4. Parsons and Mr. K. J. Walker, before the 
Institution of Naval Architects, April 9th, 1908, 

t+ Paper on “The Application of the Marine Steam Turbine and 
Mechanical Gearing to. Merchant Ships,” by the Hon. C, A. Parsons, 
before the Institution of Naval Architects, March 18th, 1910, and ‘‘ Twelve 
Months’ Experience with Geared Turbines in the Cargo Steamer Ves- 
—_ by the Hon. C. A. Parsons and Mr. R. J. Walker, before the 

nstitution of Naval Architects, April 5th, 1911. 
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Parsons Marine Steam Turbine Company, at Wallsend-on-Tyne, 
were in series similar to the Turbinia, but with one cruising 
turbine coupled to the low-pressure turbine which drives the 
centre shaft, and a reversing turbine in the low-pressure casing. 
In 1906 a second vessel, the Chasseur, was ordered, a destroyer 
of 210ft. length, 458 tons displacement, 9000 horse-power, and 
30.4 knots speed. Her arrangement of turbines differed from that 
of British destroyers, inasmuch as only one cruising turbine was 
fitted, and the machinery was arranged in two compartments, one 
abaft the other. In 1906 it was decided that the six battleships of 
the Danton class should be fitted with reaction turbines. The 
Danton was the first to be completed. She was built and engined 
by the La Seyne Works of the Forges et Chantier Company. She 
is 475ft. length, 84ft. 7in. beam, and 18,374 tons displacement. 
The designed speed was 19.25 knots, with 22,500 shaft horse-power, 
but on her contract trial she maintained 20.66 knots in choppy 
seas, and during part of the run exceeded 21 knots. Similar 
results have been obtained in sister ships. Two more battleships 
were laid down in 1910 of 542ft. length, 23,467 tons displacement, 
and 20 knots designed speed with 28,000 shaft horse-power. Since 
1908 the French Admiralty have ordered no vessels with reciprocating 
engines. In 1909 a change was made in destroyer practice, all the 
boats being fitted with twin screws, and in some the combination 
impulse reaction turbines with an impulse wheel followed by 
reaction blading. The first marine Rowe ned fitted in a merchant 
steamship built in France were made in 1908 at the works of Cie. 
Electro-Mécanique for the Mediterranean steamer Charles Roux, 
of 9000 horse-power and 19 knots speed. The Transatlantic liner 
France, of 688ft. length, 25,460 tons displacement, and 23 knots 
speed, with steam turbines of 40,000 shaft horse-power, is now 
approaching completion. The Newhaven for the Newhaven and 
Dieppe service has been completed, and has averaged 23.85 knots, 
mean of two cross-Channel trips. There is also being built in 
France the intermediate liner Rochambeau. 

In Germany the marine turbine was first introduced into the 
torpedo-boat destroyer S. 125, ordered towards the end of 1902. 
This vesse] was one of 4 _— of six boats ordered that year, the 
remaining boats having the ordi type of reciprocating engines. 
In the following year the mine’ Libeck was per by the 
German Admiralty to be fitted with Parsons turbines. A series 
of comparative trials were made with this vessel and a sister vessel, 
the Hamburg, fitted with reciprocating engines. The results 
obtained on service of the destroyer S. 125 and the cruiser Liibeck, 
as compared with those of the sister vessels fitted with reciprocating 
engines. were conclusive in favour of the turbine boats. The 
destroyer S. 125 was fitted with the ordinary three-shaft arrange- 
ment of turbines, and also cruising turbines. The turbines of the 
cruiser Liibeck were arranged on four shafts, each of which in the 
first trial carried two screw propellers. The shafts on each side 
of the ship are driven by a high-pressure and a low-pressure 
turbine. Cruising turbines arranged in series were alse fitted. 
An independent high-pressure reversing turbine was fitted to 
each shaft. This latter arrangement has not since been repeated ; 
such reversing turbines are now always arranged and worked in 
series. Following shortly on the completion of the S. 125, the new 
destroyer G. 137 was commenced. This vessel was the most 
powerful destroyer built up to that time in Germany, the turbine 
machinery arranged in two engine-rooms being nearly double the 
power of the S. 125. Designed for a speed of knots, she 
attained 33.08 knots on a three hours’ run. All destroyers subse- 
quent to the trials of G. 137 have been fitted with turbines, and in 
some of the later vessels twin screws have been adopted. Mean- 
while, following the Liibeck, the protected cruisers Stettin, 
Dresden, Augsburg, and Ersatz Condor, were equipped with tur- 
bine engines. In 1907 the large armoured cruiser Von der Tann 
was ordered to be built by Messrs. Blohm and Voss, of Hamburg, 
and she has been followed by the Moltke, Goeben, and cruiser J. 
All these great cruisers are fitted with turbines of the Parsons 
type, with a four-shaft arrangement similar to that adopted in 
recent British armoured cruisers. On her contract trials the 
Von der Tann developed about 80,000 horse-power, and 
attained a maximum speed of ‘28 kno's. Reciprocating engines 
were fitted in German battleships until 1909, when two 
vessels were ordered with steam turbines of the Parsons type. 
These vessels will be completed next year, and their trials will be 
of much interest, ne their power and speed are inferior to 
those of the armoured cruisers. It is understood that later battle- 
ships of 1910 and 1911 programmes are also to be fitted with 
turbines. The Imperator, a new large liner building for the 
Hamburg-American line by the Hamburg Yard of the Vulcan, has 
Parsons (series) turbines, and Blohm and Voss are contracting for 
a second similar vessel for the same owners. 

The first vessel to be fitted with Parsons turbines in the United 
States was the passenger steamer Governor Cobb. This vessel, 
built by the W. and A. Fletcher Company in 1905, is 290ft. long, 
2900 tons displacement, and 20.5 knots speed. The arrangement 
of machinery is identical with that adopted in the King Edward. 
Foilowing the Governor Cobb, the next vessels to be designed with 
turbines for passenger service were the Yale and Harvard, of 4600 
tons displacement, 10,000 horse-power, and 22} knots speed. The 
Old Colony, of 3800 tons displacement, and 20 knots speed, and 
the Camden and Belfast, of 1820 tons displacement, with a speed 
of 19 and 18} knots respectively. At about the same time as the 
Governor Cobb was ordered, the United States Government placed 
the contract for the three scout cruisers Birmingham, with twin- 
screw reciprocating engines ; Salem, with Curtis turbines ; and the 
Chester, with Parsons turbines. The turbines of the Salem were 
arranged on two shafts, and in the Chester on four shafts in two 
engine-rooms, one abaft the other. Up to the time when the 
scout cruisers were ordered the Curtis type of turbine had been 
titted only toa small vessel named the Revolution, and to the 
mercantile steamship Creole. It is understood that the turbines 
have since been removed from both these vessels, The Salem was 
therefore regarded as an experimental vessel so far as the Curtis 
turbines were concerned, whereas the Chester with Parsons tur- 
bines represented one of a series of cruisers of which the Amethyst 
was the pioneer. Cruising turbines in series were fitted in the 
Chester, one on each of the low-pressure turbine shafts. Astern 
turbines « -re only fitted on two of the four shafts, being incorpo- 
rated in the exhaust casings of the low-pressure turbines. The 
comparative trials of these three vessels have from time to time 
been reviewed in leading technical journals, The contract speed 
was 24 knots, and on the full-power trial the Birmingham 
attained 24.325 knots, the Salem 25.947 knots, and the 
Chester 26.52 knots. In 1907, before the competitive trials of 
the scout cruisers were completed, the battleship North Dakota 
was ordered by the Navy Department from the Fore River 
Company, and it was decided to fit her with Curtis turbines of 
about 25,000 horse-power, her sister ship, the Delaware, being 
fitted with reciprocating engines. These two vessels were com- 

leted last year, and have been subjected to competitive trials 

th under contract conditions and on sea service. Early in 1909, 
on the conclusion of the tests of the scout cruisers, the Navy De- 
partment decided to adopt the Parsons type of turbines for the 
new battleships now building, viz., Utah, Florida, of the 1908 
programme, of 21,800 tons displacement and 28,000 horse-power, 
and later in the Wyoming and Arkansas, of 26,000 tons displace- 
ment and 30,000 horse-power. The trials of the Utah will take 
place shortly, and the future policy of the Navy Department in 
regard to battleships will doubtless be decided in view of the 
results obtained. Meantime, it has been decided to fit recipro- 
eating engines in one battleship now building. Since 1907 all 
contracts for new destroyers awarded by the United States Navy 
Department have been fitted with turbine engines. 

In Japan four merchant vessels were fitted with Parsons turbines 
in 1908. Two of these, the Tenyo Maru and Chiyo Maru, were 
built at the Mitsu Bishi Dockyard at Nagasaki, the turbines for 
which were constructed by the Parsons Marine Steam Turbine 
Company, Limited. Two others, the Hirafu Maru and the Tamura 
Maru, were built and engined by Messrs, Denny, of Dumbarton. 


The volunteer steamers Sakura Maru and Umegaka Maru were 
built and engined with Parsons turbines in 1908-1909 by the Mitsu 
Bishi Company. The Mogami, a dispatch vessel for the Imperial 
Japanese Navy, was completed in the summer of 1 There are 
also at present under construction for the Imperial Japanese Navy 
two cruisers and two high-speed destroyers with turbines of that 
type. For larger warships the Japanese Admiralty have adopted 
Curtis turbines for the Ibuki armoured cruiser and Aki battleship, 
both of which were launched in 1907. Both these vessels have 
been tried, and the results published. Subsequently it has been 
decided to adopt the Parsons type in the large armoured cruiser 
now building for the Japanese Navy by Messrs. Vickers, and in 
three sister ships to be built in Japan. The Japanese Admiralty 
has also taken a licence for the manufacture of the Parsons steam 
turbines in the national dockyards. 

In Italy the cruiser San Marco is the first turbine ship for the 
Royal Italian Navy. On her trials she attained a speed of 23.7 
knots, being nearly two knots in excess of the speed attained by a 
sister vessel, the San Giorgio, fitted with reciprocating machinery. 
The Citt& di Catania and the Cittd di Palermo, two passenger 
vessels of 3500 tons displacement and 23 knots speed, were recently 
put on service for the Italian State Railway Company. At the 

resent time there are under construction in Italy for the Royal 
talian Navy, Parsons turbines for four large battleships, a scout 
cruiser, and several to: o-boat destroyers and a torpedo boat. 

All the principal navies of the world are now following tne lead 
of the British Admiralty. In Russia four large battleships of high 
power are under construction. In Austria the scout Admiral 
Spaun was ordered in 1907, and on her trials she attained a speed 
of 27.07 knots, with 25,000 shaft horse-power. Three battle- 
ships and twelve torpedo boats are now on order in Austria with 
Parsons turbines, some of which are now building. Sweden and 
Denmark have recently ordered their first turbines for warships, 
A 7000 horse-power set for a 21-knot cruiser in the case of Sweden, 
and engines of 4000 horse-power for some twin-screw torpedo boats 
in the case of Denmark. In Spain three battleships, three 
destroyers, and ten to: o boats, comprising the important recent 
naval programme of this navy, are to be fitted with turbine 
machinery. Portugal is having one destroyer built. Brazil has 
now two turbine scout cruisers, Bahia and Rio Grande do Sal, on 
service. These two vessels on trial averaged a speed of 27} knots, 
The Argentine Government are adopting turbines for their four 
new destroyers now being built by Messrs, Cammell, Laird 
and Co. China is having three small cruisers built. Bel- 
gium does not a war navy, but three turbine vessels 
have been built for the Government passenger line, the Princesse 
Elisabeth, of a _ of 24.08 knots in 1905, and the two vessels 
Jan Breydel and Pieter de Coninck, of speeds 24.3 knots. Peru 
possesses two passenger steamers, Huallaga and Ucayali, of 6000 
tons displacement and 19 knots speed. The British Colonies of 
Canada, Australia, and New Zealand are having various classes of 
war vessels fitted with the turbine system. The accompanying 
table gives the totals of Parsons marine steam turbines completed 
and under construction May 31st, 1911, in various countries :— 


Parsons Turbines Completed and Under Construction. 




















| War vessels. | Mercantile | Yachts. Total. 
a vessels, 
. . : > 
No. H.P. No:| HP. No.| H.P. (No. H.P. 

Great Britain} | 

and Colonies; 156 | 2,480,300 62 631,000 | 6 17,000 (224 3,128,300 
United States | 25 392,000 6 40,000 | 4 12,200 | 35 444,200 
Germany ..| 26 757,600 1 60,100 | .. < 27 817,600 
France .. ..| 18 292,800 4 62,000 | .. a 22 354,800 
Japan vol 2 213,100 7 76,000) .. we 14 289,100 
Italy 9 163,100 2 24,000 | .. a ll 187,100 
Brazil .. 3 38,400 LE | 3 38,400 
Argentine 4 72,000 a 4 72,000 
eS. aes te 2 15.000 2 15,000 
Chili... 2 50,000 . ae 2 50,000 
China .. 3 19,000 3 19,000 
Portugal 1 11,000 1 11,000 
Sweden .. 1 7,000 1 7,000 
Denmark 2 8,000 2 8,000 
Spain .. 16 102,500 16 192,500 
Russia .. 4 168,000 4 168,000 
Austria... .. 4 95,000 .. om 4 95,000 
Belgium oe es ois 3 34,000 3 34,000 
Total 281 = 4,869,800 87 942,000} 10 29,200 378 5,841,000 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of ovr 
correspondents. ) 





“TO AMERICA IN THREE DAYS.” 


Sir,—The editorial with the above title in your issue for 
August 18th, 1911, naturally only deals partially with the proposed 
Halifax to Galway through Ireland scheme, but even on the points 
you refer to I regret to read your somewhat adverse criticism. 

In one part of your article—near the end—you say :—‘‘ It is not 
easy either to condemn or praise this scheme absolutely. Every- 
thing depends on the object which it is intended to attain.” I 
may be permitted to say that the principal object of the scheme is 
to save at least 14 days on the Atlantic voyage, and in connection 
with that to provide the most direct, expeditious, and comfortable 
overland route for passengers, mails, parcels, and high-class 
merchandise from America, Canada, Newfoundland, Galway and 
Dublin, to London, and, of course, to other large centres in 
England, Scotland, and the continent of Europe. 

The conditions now are vastly different from those that existed 
when Mr. Lever half-a-century ago started his venture. Canada 
has become a great factor in world commerce and world politics. 
She is developing at a rate unthought of by the wisest poli- 
ticians and masters of commerce of a few years ago, and primd 
facie the provision of an Atlantic passage of three days instead of six 
days or more—as at present between Liverpool and Montreal, and, 
say, five days from Liverpool to New York—will assuredly appeal 
to all Canadians as well as to Americans, and, if so, business must 
come accordingly. 

The strictures you make as to weather are really common to all 
the existing northern routes as well as to the proposed route. 
Newfoundland having weighed the pros and cons is most profoundly 
interested in the proposal, and notwithstanding what you say 
about weather, the Newfoundland Premier, Sir Edward Morris, is 
so convinced of the enormous economical advantage that will 
accrue to his colony and to Canada, that he has publicly stated 
that his Government will strongly support the scheme, and grant 
to it a “‘substantial subsidy for a number of years.” 

The confident expectation of the promoters is that steamers of 
the same speed as the Mauretania, &c., if not of the same size, will 
be inaugurated, and control the proposed new route. 

It is true that the promoters intend to take passengers from 
London to Galway vid Banton: and vice versd, without subject- 
ing them to the present almost intolerable change at Holyhead— 
I refer to night travelling. There is absolutely no difficulty in 
this. Train ferry steamers are not new things, and the promoters 
intend to provide such ferry steamers to travel at the same rate 
as, or faster than, the existing mail steamers, As to whether the 
trains from England shall run on to Galway—and vice versd—or 
not is a point which, in the opinion of many, is not vital to the 
success of the scheme. In any case, the difficulty is not insur- 
mountable. <A change of carriages at Kingstown (and the only 





change between London and Galway) would not be made in the 





middle of the night, but at a reasonable hour in the morning, ang 
probably would not be objected to by travellers, : 

The points you refer to as to the numbers of passengers and the 
difficulties involved in their transport, &c., are matters of traffic 
arrangement receiving due consideration, and will be fully 
elucidated before the Parliamentary Committees that will consider 
the scheme, It is enough perhaps now to say that the Midland 
and Great Western Railway of Ireland (a leading railway there 
with main line between Dublin and Galway) has, with the sanction 
of the shareholders at full meetings, guaranteed under proper 
conditions a most substantial amount towards the realisation of 
this scheme, 

As to Galway and the harbour, your remarks are made under a 
misapprehension. It is not proposed—as anyone knowing the sitg 
would be aware of—to improve the existing Galway Harbour by 
‘*the blowing up of certain sunken rocks,” &c. &c., in order to 
provide a port for modern steamships. It is intended to build a 
large harbour at Barna—about three miles from Galway city— 
where 40ft. at low tide can be obtained without any “ blowing up 
of sunken rocks,” and at a cost that will be found to be relatively 
moderate compared with other situations. Such harbour in the 
first inst, is intended constructed so as to provide for 
four of the largest Transatlantic steamships. The site, moreover, 
is capable of unlimited extension of shipping accommodation. 

I may point out that there will be no material expenditure on 
new railways, because a first-class double line exists—except for 
some 20 miles which is now being doubled—between Galway and 
Dublin—the Midland and Great Western of Ireland main Jine— 
and that the large capital expenditure you refer to as necessary is 
really no greater than has to be met in the development of any 
port to meet the requirements of the shipping of the present day, 
As to the difficulty of access, it is not believed by competent 
people that any pilot could be found who would say it would be 
difficult to take a ship such as the Caronia, as you suggest, into 
the harbour, if such pilot has had an opportunity of seeing the 
proposals as laid down on an Admiralty chart, and has examined 
the site. There is an absolute fairway from the proposed harbour, 
where there will be a depth of 40ft. at low water, to the Atlantic 
Ocean, no sunken rocks, and no place with a depth less than that 
at the harbour. The fairway is of practically unlimited width for 
navigation, and passes through a perfectly protected roadstead to 
the ocean. 

The promoters believe and hope that having regard to the very 
rapidly increasing commercial necessity for quicker enger 
transit across the Atlantic between England, Canada, Newfound- 
land, and the United States, and to the real merits of the scheme 
under consideration, these countries will soon recognise the 
advantages of the sch and heartily co-operate in it. 

I may inform you that many of the public bodies in Ireland, 
including the Corporation of Dublin, the Dublin Chamber of 
Commerce, and many influential associations, as well as many of 
the Members of Parliament, are strongly supporting the scheme, 
for it is evident the project will be an important factor in develop- 
ing the dormant commercial possibilities of Ireland. 

e realisation of this scheme, as of any other, involving large 
constructional works, will take some years, and judging from 
recent developments in Canada the facilities proposed will be 
ready none too soon. An old master of railway politics, Sir 
Edward Watkin, used to say :—‘‘ Provide the facilities and the 
traffic will come.” This axiom surely is applicable to Galway and 
to this scheme in the highest degree, I enclose my card. 

London, August 22nd. BaRNa. 

P.S.—I enclose a memorandum descriptive of the scheme by 
Mr. Robert Worthington, and a print of certain speeches recently 
made by the Lord Bishop of Galway and by Sir Edward Morris, 
the Premier of Newfoundland. 











THE DESIGN OF CAMS. 


Sir, —As I have been away on holiday, I have unfortunately not 
been able to reply sooner to the criticism of my article on ‘‘ Cams” 
by your correspondent, Mr. Barford, in the issue of July 2Ist. 

In the first place I must say that my article was not intended as 
a complete analysis of the properties of cams. It was outside its 
scope to give the connection between base diameter of cam, lift, 
angle of cam action, &c., though that there must be some connec- 
tion must be apparent to all. Furthermore, as I explained 
previously, only one cam of each type was compared in my 
investigation, and in such a case the proportions of cam and roller 
to lift need not illustrate current practice, Such, at any rate, was 
not intended. 

We are indebted to Mr, Barford for the alternative method of 
finding the velocity and acceleration of the cam roller. It shows 
clearly what is otherwise open to doubt, that the change between 
acceleration and retardation is sudden. Mr. Barford has some- 
what laboured this point, which does not, I believe, vitally affect 
the conclusions of my article. Apart from the reason given above, 
I see no reason why [ should modify my curve D D, Fig. 5, 

In regard to my three main claims :—(1) Mr. Barford has not 
denied that the involute cam does reduce the angle of cam action, 
and I am content to leave him ‘‘room for his differences of 
opinion.” (2) I cannot follow how Mr. Barford draws the 
curves F F of his letter. By geometrical construction the normal 
to an involute curve is tangential to the base circle. Hence, when 
the roller rests on the involute part of the cam, the pressure will 
be constantly vertical. I must reaffirm therefore the conclusions 
of my article on this claim. (3) In the design of the intermediary 
jumper-rod, &c., it is the maximum and not the mean acceleration 
force that, together with the force of the spring, must be taken 
into consideration. A defect in both types of cams is that the 
acceleration and retardation are not constant, conditions which 
must be satisfied if the maximum load on the valve has to be kept 
as low as possible. Rost. F, McKay, 

London, August 23rd. 





PHOTOGRAPHS OF THE FLOW OF LIQUIDS. 


Sir,—The report in your issue of 18th August on the work of 
the Government Aeronautical Committee is interesting, especially 
as regards the flow of water around models, but it cannot be too 
strongly impressed upon investigators that the proper and only 
efficient method of illustrating such experiments is by means of 
stereoscopic photographs. 

A single-lens picture leaves too much to the imagination, and is 
therefore frequently misleading. (ne taken with two lenses is 
equivalent, when viewed through the stereoscope, to a reproduc- 
tion of the actual experiment in all respects save motion. Not 
long ago similar tests were made—in Germany, I believe—on the 
action of screw propellers in water. These were stereoscopically 
illustrated, though the evident ignorance of certain fundamental! 
principles of stereography detracted somewhat from their efficiency. 

Of course, the half-tone process, owing to the screen marks, is by 
no means ideal for reproducing stereographs, but the difficulty can 
be minimised by using non-magnifying stereoscopes—simple 
prisms—or training the eyes to see stereoscopically without them. 

London, W.C., August 23rd. H. A. MILEs. 








THE annual report of the Salford Corporation tramways, 
which now embrace75 miles of route, employing 200 cars, records 
an increase in receipts of £4636. The receipts average 9.98d. per 
car mile. The year’s working resulted in-a gross profit of £87,277, 
of which, after capital charges and payments to local authorities 
for running powers, &c., had been met, and contributing £692 to 
depreciation and renewals fund, left £18,750 available for relief of 
rates. The total working expenses averaged 6.411d. per car mile. 
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THE IRON, OOAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Iron Trade Improvement. 

THE earlier impression is steadily gaining ground that a 
busier time isin front of us. Here and there, asin the bar iron trade 
and in galvanised iron in particular, things have not been as brisk 
as they are just now for some time. At all the works more time is 
being made by machinery and ironworkers. While the cooler 
weather and the end of the railway war explains the busier condi- 
tion of the mills and forges in part, the best explanation lies in the 
conviction which is taking hold of some of the big buyers that the 
iron consuming trades in South Staffordshire and the Birmingham 
district are again starting to move on reliable lines. 


Far Iron Trade. 

Best bars are selling on the basis of £8 per ton at makers’ 
works for B.B.H. Crown and Lion brand. For good second-class bars 
most makers are not disposed to accept less than £6 7s. 6d. 
delivered by boat. Contracts for delivery over the end of the 
year are taken at £6 5s, Producers of common bar iron for bolts 
and nuts have experienced some relief from the marked improve- 
ment manifest in continental material of this class, and local 
makers are therefore able to secure a fair proportion of orders at 
£5 17s. 6d. to £6 at works. Hoops are £6 lds. to £7, and gas 
strip £6 103. to £6 12s. 6d. 


Galvanised and Black Sheets Increase. 

The increased prices of galvanised sheets, the result of 
the rise in spelter, are fully upheld, and the scarcity of spelter places 
galvanisers in an awkwa d position. Few of them are able to 
supply customers with the needed promptitude. Virgin spelter 
has advanced to £28 15s. delivered Birmingham, and hard spelter 
£22 10s. at stations. Corrugated sheets are quoted as high as 
£11 5s. to £11 10s, and instructions have been received by local 
representatives to withdraw ail quotations at £11. Black sheets 
are quoted £7 103, to £7 12s. 6d. for ordinary sizes, and some 
makers will not contract for supplies under £7 15s. for doubles. 
Trebles are £8 to £8 2s, 6d. and £8 5s, 


Brass and Copper and the Strikes. 

In the rolled brass metal trade, which is one of the staple 
trades of Birmingham, business has lately been very good. Prices 
are firm on the basis of 64d. per lb. for rolled bars. At the 
moment, however, trade is affected by reason of the fact that 
deliveries of copper and spelter, which were wholly stopped by the 
railway war, are still unsatisfactory. During the strike boat loads 
of copper were lying in the Mersey and could not be touched. 
Meanwhile consumers cancelled contracts and placed them with 
American manufacturers. Galvanised sheet makers are having 
much the same experience. Spelter deliveries continue irregular, 
and as a result there is serious hindrance to operations, 


Wages in the Brass Trade. 

The Wages Conciliation Board in the Birmingham brass 
trade will next month be called upon to consider several reforms 
desired by the men. ‘he casters seek an advance of 1s. per ewt. 
on all work, changed conditions having tended for a long time past 
to depreciate the value of their earnings. Another demand is the 
abolition of deductions from earnings. The polishers demand 
higher wages and better conditions, and also the abolition of 
female labour, the industry being considered particularly unsuit- 
able in many ways for women and girls. 


Motor Cycle Engineering. 

Makers of motor cycles in Birmingham and Coventry have 
had to shorten their holidays in order to keep up with the demand. 
At Coventry makers have been experiencing a boom. There is 
practically no foreign competition to trouble them, and orders are 
coming from all parts of the world. Birmingham and Coventry, 
it is estimated, are turning out about 1000 motor bicycles a week, 
and some firms are having to refuse orders where early delivery is 
required Great advances have lately been made in the possibili- 
ties of the motor cycle, and the day of the silent machine is 
believed to be not far off. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Steady. 


THE attendance on the Manchester Iron Exchange was, if 
anything, slightly below the average, and the chief topic of conver- 
sation was the settlement of the strikes in the various industrial 
centres, There was not a large consumptive demand for pig iron, 
but the undercurrent was very steady. Prices were rather on the 
firm side to occasionally dearer, but this was caused by operations 
(fa speculative character. Finished iron unchanged, but some 
sorts of steel were said to be dearer, although quotations remain 
at late levels. Copper: Sheets unchanged, but tough ingot, best 
selected and brass tubes all show an advance. Sheet lead: Un- 
changed. Tin ingots: About 10s. per ton higher. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s, 6d. to 54s.; | Derbyshire, 53s 6d. to 54s.; North- 
amptonshire, 54s, 6d. to 54s, 9d.; Middlesbrough, open brands, 
56s. Id. to 56s, 7d. Scotch: Gartsherrie, 60s. 6d.; Glen- 
garnock, 59s, 3d. to 59s. 6d.; Eglinton, 58s. 3d. to 58s. 6d., delivered 
Manchester. West Coast hematite, 64s. to 64s. 6d.; East Coast 
ditto, 62s. to 62s. 64., both f.0.t. Delivered Heysham: Gart- 
sherrie, 58s, 6d.; Glengarnock, 57s. 3d. to 57s. 6d.; Eglinton, 
56s, 3d. to 56s. 6d. Delivered Preston: Gartsherrie, 59s. 6d.; 
Glengarnock, 58s. 3d. to 58s. 6d; Eglinton, 57s. 3d. to 57s. 6d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £6 17s. 6d. to £7 2s. 6d.; Lancashire 
hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to 
£8 5s.; boiler plates, £7 15s.; plates for tank, girder, and bridge 
work, £7 to £7 5s.; English billets, £5 to £5 5s.; foreign ditto, 
£4 12s, 6d. to £4 15s.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £71; tough ingots, £60 to £60 10s.; best selected, £61 to 
£61 10s. per ton ; copper tubes, 84d.; brass tubes, 63d. ; condenser, 
44d.; brazed brass tubes, &4d.; roiled brass, 6?d.; brass wire, 7d.; 
brass turning rods, 7}d.; yellow metal, 6d. to tid. per lb. Sheet 
ie £16 103. to £16 15s. per ton, English tin inguts, £191 10s, 
per ton, 


The Lancashire Coal Trade. 
Business is still unsettled, but with the finish of the rail- 
way strike its normal course should soon be resumed. Prices 
gencrally continue nominal, 


BaRROW-IN-FURNESS, Thursday. 
Hematites. 


_ _ The condition of the hematite pig iron trade is without 
material change. Last week-end there was every appearance of a 
general damping down of furnaces, but with the settlement of the 
railway difficulty this passed over, and supplies came to hand, but 
later furnaces had to be damped down at Barrow and Millow 
owing to shortage of coal and coke. The demand for iron is still 
lifeless, Local requirements continue to be satisfactory, but out- 





side the district the amount of new business on offer is small, for 
users are only dealing from hand to mouth. With the labour 
difficulty prices went up, but they eased down a trifle. Makers 
are quoting 64s. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron, and special sorts of iron are at 67s, to 70s. per ton. 
Little business has been done for some time in warrant iron, but 
this week a small tonnage has changed hands. The current price 
is 63s. per ton. Warrant stores have been decreased, and now 
stand at 53,450 tons in the aggregate. 


Iron Ore. 

For iron ore the demand is steady on local account, and a 
fair trade is being done with outside smelters ; good shipments are 
being made from some Cumberland ports. Barrow sh pments are 
quiet. There was a stoppage at some of the mines last week-end, 
when fuel ran short, but they are all busy again. Prices are about 
the same, with good average qualities at 10s, to 12s. per ton, and 
the best ores are at 19s. 6d. per ton net at mines. For foreign 
ores the e is a steady demand, and best Spanish qualities are at 
20s. per ton delivered to West Coast furnaces. 


Steel. 

The steel trade industry was affected by the strike, 
and at Barrow on Saturday last the mills of the Barrow Steel 
Company were closed down. On Tuesday, however, sufficient 
supplies were to hand for the mills to reopen. Later on they were 
again stopped owing to lack of coal. New business is coming to 
hand very freely. Heavy sections of rails are at £5 123. 6d. to 
£5 15s. per ton. Light rails are being rolled, but the demand is 
easy at £6 5s. per ton. Heavy tram sections are poor at £8 10s. 
per ton. For steel shipbuilding material there isa better demand 
on local account, and big tonnages of all kinds of steel are required. 
The orders are mostly going to Scotland. The Barrow wire and 
hoop mills are pretty well employed, good quantities of rail ends, 
&e., being used up. 


Shipbuilding and Engineering. 

These trades present no new features, All departments 
are busily employed, and likely so toremain. Messrs. Vickers 
Limited are reported to be arranging with the Russian Government 
for the building of a Dreadnought at the Nikolaieff Yard in the 
Black Sea, 


Shipments. 

The export shipping trade is quietly employed. Last 
week 4278 tons of iron and 4260 tons of steel were exported, a total 
of 8538 tons, and a decline of 5529 tons. The shipments of pig 
iron and steel this year stand now at 315,109 tons, a decrease of 
129,246 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

SomE weeks must elapse before the chaos at the steel and 
ironworks produced by the railway strike can be reduced to order. 
There was a stoppage of working on such an extensive scale as 
must involve heavy financial loss, As the majority of the firms do 
not stock fuel the failure of supplies soon stopped active opera- 
tions. All the rolling mills were shut down as early as Thursday 
in last week, and on the following day working generally was 
limited to a small number of departments in the city. It so 
happens that, while August is usually a quiet month, this year the 
district is exceptionally well supplied with work, and to make 
matters worse production was greatly curtailed by the hot weather. 
Hence the amount of arrears in delivery to clear off is serious. 
By Tuesday in this week the works had partially re-started, 
and at the time of writing matters appear to be almost normal 
again, 

Raw Materials. 

As will be imagined the events of last week were not con- 
ducive to buying and selling in the iron market, and deliveries of 
material came toa stop. Prices have, however, been maintained 
fairly well, and the position appears to be much stronger than it 
was. Lincolnshire makers are asking a premium of sixpence on 
all qualities, and Derbyshire brands cannot be bought at the 
figures of a fortnight ago. The same observation applies to hema- 
tite, which is 23. better than a fortnight ago. East Coast mixed 
numbers are quoted at 69s. in Sheffield (net), and West Coast at 
733. The local finished iron makers are better supplied with work 
than they have been for nearly two years, and if prices were better 
would have little to complain about. Ferro-alloys are firm, and 
tungsten has advanced to 2s. 7d. and 23. 74d. per Ib. 


Coal. 

The disorganisation qf trade by the strike renders it 
impossible to gauge the condition of the coal market, but there is 
reason to believe that it is inclined to improve in this district. The 
summer consumption of fuel by the local works has been the largest 
ever recorded. Ironfoundries are taking heavy deliveries of coke. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Railway Strike. 

BusINEss in the industries of this district has been 
brought to a virtual standstill this week by the strike of the men on 
the North-Eastern Railway—a strike which was entered upon at 
the same time as the national st-ike of railway servants, but has 
been more prolonged, for work was not resumed on Monday as it 
was on the other companies’ lines. The North-Eastern men came 
out on strike on Friday, when the general body of railway servants 
throughout England ceased operations, not because they had any 
grievance, but out of sympathy with the other men. Practically 
they struck for what they had already got, and for what the men 
in other districts were contending, viz., recognition of the men’s 
union by the railway companies and an efficient conciliation board. 
At their meetings their chief men admitted that they had on the 
North-Eastern Railway one of the best conciliation boards in the 
world, and in the general manager of the company they had to 
deal with a perfect gentleman. Yet they came out on strike just 
the same as the men connected with other companies who claimed 
to have grievances. The North-Eastern Railway Company thus 
reaped no benefit from its concessions to the men, for it was 
treated by the latter in exactly the same fashion as were the other 
companies. Apparently they have no gratitude for the conces- 
sions that have been made to them, but struck work without 
giving notice, and thus paralysed all the industries of their dis- 
trict. Neither the North-Eastern Railway Company nor its men 
were represented in the negotiations before the Board of Trade 
which led to an arrangement after two days’ stoppage of work. 
Though the North-Eastern Railway men entered upon the strike 
with no grievances for redress, they in the course of the strike 
developed some, and at their meetings passed resolutions demand- 
ing ‘an eight hours’ day, a minimum wage for all classes of 22s. 
per week, and a general advance of 2s. per week for all the men, 
and they threatened that they would not go back to work without 
these terms being conceded to them. When on Saturday the other 
companies had made such arrangements with the men’s executive 
that work was to be resumed at once, the general manager of the 
North-Eastern Railway issued a notice that the settlement did 
not relate to the North-Eastern Railway men who had entered 





upon the strike without suffering any grievance. The offer was, 
however, made that the men could immediately restart work, pro- 
vided they came in unconditionally, abandoning the claims which 
they had promulgated since the inception of the strike. 
They were not to be allowed to resume on other terms. The men 
refused, with the result that the strike continued in this district 
over Monday and Tuesday in this week, completely —— all 
trade. On Sicaing evening the men’s leaders from London had a 
conference with the officials of the North-Eastern Railway Com- 
pany, and made such an arrangement with the latter that they 
instructed the men to recommence work at once. The claims which 
were put forward by the North-Eastern men during the currency 
of the strike were practically ignored, but the following conditions 
were unanimously agreed upon :—‘‘(1) The men to return to work 
without delay; (2) the men to work amicably with and not to 
molest or annoy such of the company’s og angio have not joined 
in the strike ; (3) the company desires it to understood it will 
hold itself free to adopt whatever procedure may be recommended 
by the proposed commission in its report as to the best means of 
settling disputes.” On Wednesday operations were partially 
resumed, the strike being considered over. 


Effects of the Strike. 

The action of the railway men in this district caused an 
almost complete stoppage of business throughout the North of 
England. Operations at almost all the works have had to be 
suspended, because materials could not be obtained and finished 
work could not be sent off. About 40 of the blast furnaces—which 
is more than half of those in operation—have had to be damped 
down or put on slack blast, and more would have been in this 
category if several leading firms with the approval of the railway 
company had not sent their works’ engines to haul trains of coke, 
&c., from the pit districts to their establishments, One pig iron- 
making firm on Tuesday had no fewer than twelve of its engines, 
the railway company supplying pilots. Operations have had to be 
suspended at nearly all the collieries and ironstone mines, the 
docks, the shipyards, engineering works, &c. Likewise the 
finished iron and steel works have been idle, though, as far as 
Teesside is concerned, they would have been laid off in any case 
this week because of the holidays which are given on the occasion 
of Stockton Races. Such a paralysis of trade on the North-East 
Coast has never before been known, and it will be a long time 
before it recovers. Fortunately, the exports of pig iron have been 
fairly well maintained because the iron could be shipped from the 
makers’ own wharves, and did not need to be put on the North- 
Eastern Railway atall. Thetravelling public have been greatly incon- 
venienced,and the company has had to abandon all excursions justin 
the week when all on Teesside are holiday-making and when 
excursions are the most numerous. On the whole there has been 
comparatively little in the way of damages to property, but the 
soldiers have had to be stationed at several points where the 
strikers and others showed signs of getting out of hand—at Shildon, 
Darlington, Bishop Auckland, York, Brotton, &c. 


Cleveland Pig Iron. 

Considering the drawback due to the railway strike the 
prices of Cleveland pig iron have been very well maintained this 
week, but naturally consumers have been somewhat reluctant to 
buy. The tone of the market is firm and cheerful, and traders are 
again looking forward with confidence to the autumn business. 
One thing which should assist the market is that the reduction of 
production will lead to a decrease in the stock of Cleveland pig iron 
in Connal’s public stores—a feature very much desired. The stock 
has again been brought below 600,000 tons, being 599,784 tons on 
Wednesday. With so many furnaces damped down there will, in 
all probability, be a substantial decrease from this within the next 
fortnight, for each furnace damped down means on the average in 
this district a decreased output of pig iron of 120 tons per day. 
With stocks declining it is usual for prices to rise, and there is the 
autumn demand to be satisfied. The prices of Cleveland pig iron 
warrants have touched higher figures this week than have been 
known for five months, buyers offering as much as 47s, 74d. cash, 
but on Wednesday 47s. 6d. cash was their figure. No. 3 Cleveland 
G.M.B. pig iron has been steady all the week at 47s. 9d. per ton 
for August deliveries and 48s. for September. No. 1 has been 
realising 51s. 3d.; Nos. 4 foundry and 4 forge, 47s. 3d.; and 
mottled and white, 463. 9d., all for early delivery. Makers have 
been in no hurry to sell. 


Hematite Pig Iron. 

Few orders have been secured this week, a circumstance 
which was to be expected when the market has been so much dis- 
organised by the railway trouble. Consumers at home are holding 
back in the hope of getting the iron at cheaper rates, but that 
seems hardly likely, when there is little likelihood of bringing 
down the cost of production. The Spanish mineowners are strong 
enough to hold out for their prices, and coke is already low in 
price ; in fact, no one believes that it is likely to be cheaper. It 
is years since anything as low was reported. Mixed numbers of East 
Coast hematite pig iron are generally to be had at 61s. perton for early 
f.o.b. delivery ; but the leading makers will not accept less than 
6ls. 3d. Merchants continue to ask 193. 6d. per ton for c.i.f. de- 
liveries of Rubio ore, but it is weeks since any transaction was 
reported, and consumers will not pay even 19s. Furnace coke is 
obtainable for early delivery Middlesbrough at 14s. 6d. per ton, a 
price which can hardly pay the manufacturer of it, and it is not 
surprising that the customer prefers to sell the coking coal as coal 
rather than convert it into coke. He can get 9s, 9d. to 10s. 3d. 
per ton for unscreened coking coal, and thus comparatively little 
1s left for converting the coal into coke, and taking into considera- 
tion the fact that the coal yields on the average only 60 per cent. 
of coke. 


Shipments of Pig Iron. 

The fact that, notwithstanding the stoppage of traffic on 
the railway, the exports of pig iron have been so well maintained 
is a matter for considerable satisfaction. There have been no ship- 
ments from Middlesbrough docks this week, because the men, 
being North-Eastern Railway servants, have been on strike ; but 
there have been extra heavy deliveries from the ironmasters’ 
wharves. These could not be interfered with by the strikers 
because they were made from the producers’ own wharves. The 
quantity shipped to 23rd inst. was 75,186 tons, as compared with 
57,844 tons last month, 70,722 tons in August last year, and 80,321 
tons in August, 1909, all to 23rd. 


Manufactured Iron and Steel. 


The production at all works has been either suspended or 
greatly curtailed this week owing to the railway strike, but on 
Teesside it would have been very small in any case, for the mills 
would have been stopped for the race holidays. Heavy steel rails 
are firm at £5 12s, 6d., and cast iron railway chairs at £3 12s. 6d., 
both net f.o.b. Steel ship plates are firm at £6 15s , and iron ship 
plates at £6 10s., both less 2} per cent., and for delivery at any 
shipyard on the North-East Coast. It is reported that where steel 
ship soy are required for export they can be got at £6 10s. per 
ton, less 24 per cent. f.o.b.; steel ship angles are at £67s. 6d., and 
iron ship angles at £7, both less 2} per cent. f.o.t. Common iron 
bars are at £7, and steel bars at £6 7s. 6d., less 24 per cent. f.o.t. 
Galvanised and corrugated steel or iron sheets, 24 gauge, are 
realising £11 5s., less 4 per cent. f.o.b. Steel hoops are steady at 
£6 123. 6d.; steel strip at £6 10s.; steel sheets at £7 7s. 6d.; and 
steel joists at £6 10s., all less 24 per cent. f.o.t. 


Coal and Coke. 

The disorganisation of business brought about by the 
railway strike has been most marked in the coal trade, for it has 
led to nearly all the collieries being laid off. It has afforded relief 
to everybody that the strike is ended, and consumers are beginning 
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paid, while unscreened are at 10s. to 10s. 3d. 
ordinary. Foundry coke is at 16s. to 17s. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 
The Warrant Market. 


THE Glasgow pig iron market, which was strong during 


last week, has become quieter since the settlement of the railway 
strike. But the improving advices from America and the damping 
out of so many furnaces in the Cleveland district have tended to 
support the recent advance in prices. Indeed, had it not been 
for the comparatively large stocks existing at Middlesbrough and 
the present block of imports into Scotland by the strike at Grange- 
mouth, values of ordinary pig iron might at this time have gone 
much higher. The stoppage of the Forth and Clyde Canal traffic 
in pig iron is a serious matter for the foundries along its banks, 
whose supplies are in many cases practically exhausted. Only some 
900 tons of Cleveland iron were landed last week, compared with as 
many thousands of tons in the corresponding week of 1910; and 
when it is stated that the weekly arrivals frequently run to ten 
and twelve thousand tons, it will be seen how serious a matter it is 
both for the English makers and the Scotch consumers that this 
business should be interrupted to such an extent as it has been 
during the last two or three weeks. The sales of Cleveland war- 
rants since last report have been from 47s. 5d. to 47s. 9d. cash, 
47s. 9d. to 48s. one month, and 48s. 2d. to 48s. 4d. three months, 
transactions having also been noted at 47s. 6d. for delivery in nine 
days, and 48s, 14d. for 6th October. 


Scotch Pig Iron Trade. 


There has been more demand for Scotch pig iron on local 
account, foundry qualities being in special request. English 
takings were materially curtailed recently by holidays and the 
railway strike ; but itis expected that supplies in that direction will 
now go forward as usual. The exports in Scotch pig iron are some 
9000 tons less than they were at this date last year. No doubt 
the total shipments show a moderate increase, but this has not 
been brought about by foreign demands, but by greater activity in 
the coastwise trade. Since the beginning of the year only 1076 
tons of Scotch iron have gone to the United States, compared with 
6539 in the same time last year. Canada has taken 12,414 tons, 
compared with 23,354 in the corresponding period of 1910. Italy 
has been a good customer, with 11,534 tons against 11,225, and 
Australia has taken 12,240 compared with 7330 last year. There 
have been improvements in our exports to Belgium, Holland, dnd 
Russia, the latter having taken nearly four times as much of our 
iron as in the preceding year, but exports to Germany and France 
are materially reduced, and so is the quantity sent to India. The 
past week’s shipments amounted to 5341 tons, compared with 4733 
in the corresponding week. Prices are firm all round, and a num- 
ber of brands are up 6d. per ton. Govan and Monkland are quoted 
f.a.s. at Glasgow, Nos. 1, 56s. 6d.; Nos. 3, 55s. 6d.; Carnbroe, No. 1, 
60s.; No. 3, 56s.; Clyde and Calder, Nos. 1, 61s. 6d.; Nos. 3, 
56s. 6d.; Gartsherrie, No. 1, 62s.; No. 3, 57s.; Summerlee, No. 1, 
64s.; No. 3, 593.; Langloan, No. 1, 63s.; No. 3, 58s.; Coltness, 
No. 1, 82s. 6d.; No 3, 58s.; Eglinton, at Ardrossan or Troon, 
No. 1, 56s. 6d.; No. 3, 56s. 6d.; Glengarnock, at Ardrossan, No.1, 
64s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 57s. 6d.; No. 3, 
55s. 6d.; Shotts, at Glasgow or Leith, No. 1, 63s.; No. 3, 58s.; 
Carron, at Grangemouth, No. 1, 63s, 6d.; No. 3, 58s. perton. One 
furnace has been put out of blast since last report, and there are 
now 82 in operation in Scotland, compared with 84 at this time 
last year. 


Improved Demand for Hematite. 


A revival of inquiry for hematite at a time when offerings 
were somewhat restricted, and there were apprehensions of transit 
being interrupted, led to an improvement of ls. per ton in Cum- 
berland hematite warrants, in which transactions have taken 
place at 62s. 74d. cash, 62s, 10}d. for delivery in sixteen 
days, 63s. 3d. one month, and 63s. 74d. three months. Scotch 
hematite has been recently quoted down to 62s. 2d., but 
there is now a firmer tone in the business, and 64s. 6d. 
is the price for West of Scotland delivery. The reduction of the 
Scotch output of hematite by about 350 tons a week has little or 
no effect on the market, as there are ample stocks in hand ; but 
the consumption has been increasing and makers are naturally 
reluctant sellers at present figures, except for immediate delivery, 
owing to the poor return that is obtained after charging costs of 
imported ores and of production. 


Finished Iron and Steel. 

The position in the finished iron and steel departments is 
perhaps more satisfactory than at any time since the beginning of 
the year. Makers of iron bars, &c., are reported to be now com- 
paratively well employed. Orders have been coming to hand more 
freely and competition has, on the whole, been less severe. 
Official prices are on the basis of £6 10s., less 5 per cent., 
for crown bars, and although it appears to be admitted 
that business has for some time been done below this 
figure, it is at the same time reported that a stiffen- 
ing process has been going on. As regards both iron and 
steel manufactures, it may be said much satisfaction is expressed 
at the termination of the strikes. No doubt the inconvenience felt 
in Scotland has been comparatively small, but had the English 
railway strikes been continued, the Scotch railway employés must 
also have gone out. Steelmakers report that there is a good call 
for almost all kinds of material. The shipbuilders are taking 
heavy supplies of plates, and the demand for angles seems also to 
have improved. A considerable proportion of the shipbuilding 
material now being produced is for abroad, chiefly for the Colonies. 
For some time the tendency of quotations, particularly for export, 
has been soft, but there is now an improvement in this respect, 
and it is significant that for cheaper kinds of material some makers 
are said to be somewhat indifferent offerers. Boiler plates have 
been in good demand. The business in sheets is active at the 
higher prices secured on following the lead of English makers, 
There is a good inquiry for light steel pipes for export. 


The Coal Trade. 


While the business in the coal trade has been hampered 
on the East Coast by strikes of dock labourers at Grangemouth 
and Bo'ness, a large trade has been done in other districts. 
Within the last few days, indeed, the demand has sensibly 
increased, and the collieries in most districts have been better 
employed, while the recent improvement in prices is not merely 
retained, but somewhat increased. House coal has been moving 
more freely in consequence of cooler weather, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

For several days business was carried on with great 
difficulty. Only eight vessels were cleared from Cardiff, with a 
total tonnage of 24,000 tons, Rio taking 5650 tons, and Genoa 
6000. As may be imagined, this scarcely affected the congestion 
in the docks, and the difficulty was in dealing with the accumula- 
tion. Not only had shippers to deal with the great supplies 


to buy somewhat freely again. Gas coals are in fair demand for 
shipment, and for best qualities 10s. 9d. to 11s. per ton f.o.b. is 
For bunker coals 
the regular quotation is 10s. 6d. for best, and £9 9s. to 10s. for 


material for building purposes in the larger cities of the country. 


material of construction. 








waiting turns, but the need for careful judgment was marked, 
seeing that the outlook was a t 
of the men to resume work had 


further increased the anxieties of all classes, shi 
Forward business in the —_. part of the wee 
On Monday a meeting of the 


E 


was very limited. 


was 
Executive Council to ask the miners whether the 
a down-tool policy on the minimum question.” 


Egyptian Government was inquiri 
in before September 28th, this did not add to the vexatious condi- 
railway strike has collapsed. 


character. 
industrial activity on railways and in docks and Channel was very 
evident. 


Latest Quotations. 


Mid-week the position in the steam coal trade was a very 
anxious one for buyerand seller. There was a good deal of pressure 
for prompt supplies of both large and small coal. The fears of a 
restart of the coal strike and the discontent amongst the railway 
men in some quarters prompted everyone to use their best efforts 
in getting delayed tonnage off. Prompt coals scarce, and forward 
dealings hampered by the outlook. It was reported on ‘Change 
mid-week that practically all pits were at work. Latest prices :— 
Best steam, 19s. to 19s. 9d.; best seconds, 17s. 6d. to 18s. 6d.; 
ordinaries, 16s. id. to17s.; best drys, 15s. 9d. to 17s. 6d.; ordinary 
drys, 15s. 3d. to 15s. 9d.; best washed nuts, 14s 6d. to 15s. 6d.; 
seconds, 13s, 6d. to 14s, 6d.; best washed peas, 12s. 6d. to 13s. 6d.; 
seconds, lls, to 12s.; best bunker smalls, 10s. 9d to 11s.; best 
ordinaries, 10s. to 10s, 6d.; inferior, 8s. to 8s. 6d.; best Mon- 
mouthshire black vein, 16s. 3d. to 16s. 6d.: ordinary Western 
Valleys, 15s. 6d. to 15s, 9d.; best Eastern Valleys, 14s. 3d. to 
14s, 9d.; seconds, 13s. 9d. to 14s. Bituminous: Very best 
household, 17s. to 18s.; best ordinaries, 143. 6d. to 16s. 6d.; 
No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; 
smalls, 10s. 6d. to 10s. 9d.; No. 2 Rhondda, 12s, 3d. to 12s. 6d.; 
through, 10s. 3d. to 10s. 9d.; smalls, 8s. to 8s. 6d. Patent 
fuel, 16s. 6d. to 17s. 6d. Coke: Special foundry, 24s. to 25s.; 
— 18s. to 20s. 6d.; furnace, 16s. to 17s. Pitwood 16s. 
to lis. 


Newport (Mon.) Coal. 


Business much restricted, and great efforts made to get 
off tonnage before the railway strike, which began last Friday. 
Great stiffening of prices. Coal shipments last week, 80,735 to 
foreign ; 11,177 coastwise. This week new business restricted by 
the unsettled state of affairs. Tendency for early !oading firm ; 
rompt supplies scarce and insufficient. Prices nominal. Very 

t black vein, 15s. 9d. to 16s. 3d.; Western Valleys, 15s. 3d. 
to 16s. 6d.; Eastern Valleys, 14s. to 14s. 6d.; other sorts, 13s. 6d. 
to 13s. 9d.; best smalls, 8s. 6d. to 9s.; seconds, 8s. to 8s. 3d.; in- 
feriors, 7s. 6d. to 8s, Bituminous: Best households, 15s. 3d. to 
16s. 6d.; seconds, 14s. to 15s. Patent fuel, 16s. 6d. to 17s. 3d. 
Coke: Foundry, 18s. to 20s.; inferior, 16s. to 17s. Pitwood, 
nominal. 


Swansea Coal. 


Trade of port disorganised and amount of business re- 
stricted. Practically all work ceased on Thursday when railway 
strike began. Shipments of coal 49,607 tons, fuel 12,100 tons. 
Latest :—General resumption of shipping, but the anthracite trade 
did not regain its tone for a day or two; prices generally firm ; 
prospects improving. Latest:—Best malting, 23s. to 24s. net ; 
seconds, 18s. 6d. to 21s. net; big vein, 16s. 6d. to 17s. 6d., 
less 24 ; red vein, lls. 6d. to 13s., less 24 ; machine-made cobble, 
20s. 6d. to 22s, net; Paris nuts, 22s. 6d. to 23s. 6d. net; French 
nuts, 22s. 6d. to 23s. dd. net ; German nuts, 22s. 6d. to 23s. 6d. 
net; beans, 19s. to 21s. 6d. net; machine-made large peas, 
10s. 6d. to 12s, net: fine peas, 93s. to 10s. net ; rubbly culm, 
7s. 3d. to 7s. 9d., less 24; duff, 4s, 3d. to 4s. 9d. net. Steam 
coal: Best large, 17s. 6d. to 19s.; seconds, 12s, 6d. to 14s.; bunkers, 
10s. 3d. to 12s. 3d.; smalls, 7s. 6d. to 8s. 6d., all less 2}. Bitu- 
minous: No. 3 Rhondda, 17s. 6d. to 18s.; through, 13s. 6d. to 15s.; 
—” 6d. to 11s., all less 24. Patent fuel, 14s. 6d. to 15s, 6d., 
less 23. 


Tin-plate. 


Shipment of tin-plate last week amounted to 119,290 
boxes, the receipt from works to 64,471 boxes, leaving stocks at 
117,659 boxes. In the Swansea district work was carried on with 
difficulty, chiefly on account of the railway strike. The Midland 
employés came out twenty-four hours before the Great Western, 
and on Friday the works in the district began to run short of fuel, 
and had to remain inactive in many places until fresh supplies of 
fuel came to hand. It is estimated that fully 2500 tin-platers were 
condemned to enforced idleness in consequence. The Aber tin- 
plate works at Llansamlet were kept going. Considering the 
dislocation of trade, the shipments may be regarded as satisfactory. 
Latest: The demand for tin-plate is well maintained, and the 
market at the last report was steady. Manufacturers are well 
supplied with orders that will last for months tocome. Quotations 

hanged. B : Coke, 13s. 104d. to 14s.; C.A. roofing 
sheets, 30 g., £9 to £9 5s.; big sheets for galvanising, 30 g., £9 5s. 
Finished black plates, £11 5s. to £11 10s. per ton; galvanised 
sheets, 24 g., £11 10s. to £11 15s. Block tin, £190 15s. cash, £188 
three months. 





Iron and Steel. 


The railway strike did a great amount of damage, though 
it was of short duration. Fully 1500 steel workers were affected. 
On Saturday the whole of the furnaces at Upper Forest were 
damped down for want of fuel. Later qnotations, Swansea :— 
Pig iron: Hematite, mixed numbers, 62s. 9d. cash, 63s. month ; 
Middlesbrough, 47s. 63d. cash, 47s. 73d. month; Scotch, 
53s. 74d. cash, 53s. 10$d. month ; East Coast hematite, 65s. to 66s, 
c.i.f. ; West Coast hematite, 65s, to 66s. c.i.f.; steel bars, £5; 
Bessemer, £4 17s. 6d. Other quotations: Copper, £56 6s. 3d, 
cash, £57 133. three months; lead, English, £14 lls. 3d. ; 
Spanish, £14 1s, 3d. ; spelter, £27 10s. ; silver, 244d. per oz. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 16th. 
MANY inquiries are now being figured upon for structural 


Building operations seem to be increasing and steel being the chief 
The steel mills are in line for a marked 
increase in activity. While there isa great deal of bridge work 
for which plans have been completed, much of it is in sections of 
the country where the work can be just as well prosecuted during 








ing one, for, though the decision 

n given, very few collieries had 
resumed, and the fear of a scarcity of coal before the end of the 
week was obvious. During Monday the rumours that the colliers of 
the Combination collieries might object to conditions of agreement 
were very prevalent, and the beginning of the railway strike still 
pers in particular, 


xecutive Council was held at Cardiff 
under the presidency of Mr. Abraham, when it was stated that at 
a large meeting of colliers held at Perth the following resolution 
d:—‘*That we call upon the South Wales Federation 
are in favour of 
his was not sup- 
ported by the Welsh colliers, but it had the effect on shippers of 
ayy ee any active business by making the outlook uncertain. 
n the beginning of the week it was stated on ’Change that the 
for 300,000 metric tons of 
steam coal, Monmouthshire or equal, but as tenders were not to be 


tion of things, as matters are expected to improve now that the 
General satisfaction is expressed at 
the ending of the railway strife, which at one time had a sinister 
In the Cardiff district on Monday the resumption of 


orders. All of the steel mills are accumulating work to be done 
the Steel Corporation naturally taking the lead with a sharp 
expansion for future delivery. Another large steel plant is to be 
erected near Sharon, Pa., and it will be among the largest in the 
country. Both plate and structural mills are figuring on business, 
said to aggregate some 40,000 tons. The Philadelphia Rapid 
Transit Company has awarded a contract to the J. G, Brill Company 
for 50 surface cars and 30 elevated cars, and the same company 
will also build 35 pay-as-you-enter cars for the International 
Traction Company, of Buffalo ; 1000 tons of structural materia} 
will go intoa 15-storey building at Buffalo. The Carnegie Steel 
Company has 42 of its 59 blast furnaces running. The Jones and 
Laughlin Steel Company has all but four of its furnaces in opera- 
tion. The Republic Iron and Steel Company and the Cambria 
Stee] Company have all of their furnaces runni At the present 
rate the Steel Corporation will turn out 14,100,000 tons a year, 
The steel plants of the country are nearly all run at full capacity, 
Exports of copper so far this month 11,508 tons. Exports for seven 
months 194,733 tons, as compared with 152,232 tons same time last 
year. 








CATALOGUES. 





THE CLYDESDALE CHEMICALCOMPANY, Glasgow. —Some literature 
to hand from this firm deals with waters intended for boiler use, 
and gives some notes on the prevention of incrustation and cor- 
rosion. 


THE Harr AccuMULATOR Company, Limited, Stratford, 
London, E.—This company has sent us a neat little celluloid 
pocket case containing court plaster, and having printed on it an 
almanack from Ist July this year to 30th of June, 1912. 


THE UNION ELgctric Company, Limited, Park-street, South- 
wark, S.E.—List No. 5022 has reached us. It has reference to 
direct-current interpole dynamos and motors. Machines of many 
different sizes are listed, and these can be supplied with various 
mechanical protections to suit different purposes. Very full infor- 
mation is given concerning the dimensions, weights, and so forth. 


BLOHM AND Voss, Hamburg.—This is an interesting pamphlet 
dealing with anti-rolling tanks for damping the rolling motions of 
ships. It illustrates and describes some experiments which have 
led up to the development of these tanks, and much interesting 
information is given concerning the results obtained under actual 
working conditions. Various ships fitted with these tanks are also 
illustrated. 


Tue British ALUMINIUM Company, Limited, 109, Queen 
Victoria-street, E.C.—Three new circulars have reached us. One 
illustrates bare aluminium transmission lines erected for the British 
War-office at Aldershot, another aluminium transmission lines 
erected along the coast at Lyme Regis, and the third bare 
aluminium transmission lines supplied to the Northern Light Power 
and Coal Company, Limited, Dowson City, Klondyke. 


THE DupBRIDGE IRONWORKS, Limited, Stroud, Glos.—A well 
got up pamphlet has reached us which has reference to this firm’s 
latest gas engines and gas-producing plants. Sectional drawings 
of the governing and ignition gear, and of the bearings are 
included. ‘Tables of dimensions, weights, code words, &c., are 
also given, both for the engines and the gas producers. We 
note that the firm has entirely re-designed its suction gas plants, 
and several improvements have been made, and these are said to 
have considerably increased the efficiency. 


Tue BALDWIN Locomotive Works, Philadelphia, Pa., U.S.A.— 
Record No. 70 has reached us. It deals with Walschaerts valve 
gear. Since the year 1905 the Walechaerts valve gear has come 
into extensive use in American locomotive practice, and it is now 
more generally employed, especially on heavy power for road 
service, than any other form of motion. The principal advantage 
claimed for this gear is the accessibility of its parts, which are 
laced entirely outside the driving wheels. ‘This facilitates oiling, 
Inspection and cleaning. In the Walschaerts gear the various 
parts are pin-connected, and are easily lubricated ; hence troubles 
due to heating are reduced to a minimum. 


FrED. J. Down, 6 to 8, Cruteched Friars, London, E.C.—We 
have received some lists dealing with a material for painting the 
teeth of gear wheels. This material is claimed to extend the life 
of the gears and to reduce the noise. Briefly stated this material, 
which is termed ‘‘Gear Shield,” is a non-grease lubricant, and 
forms a film or cushion on the faces of the gear teeth. It is said 
to be particularly suitable for gears in mines, collieries, and other 
damp places, as it protects the teeth from rust and the action of 
mine acids. We are told that it is now largely used in connection 
with rolling mills, collieries, mines, electric railways and tramways, 
shipyards, and various other works, also by the Admiralty, War- 
office, Crown Agents, and others. 


Gro. W. GoopcHILD AND PARTNER, 30-32, Farringdon-road, 
London, E.C.—‘‘ Small Tools” is the title of an extensive and well- 
bound catalogue sent to us by this firm. It is divided into eight 
parts, which are headed chucking tools, cutting tools, cutters’ 
reamers, counterborers, threading tools and chasers, measuring 
tools and standard parts. The latter section deals with such 
things as taper pins, wing pumps for supplying lubricants or 
cooling liquids to all parts of machines, countershafts, Morse taper 
measures, kc. When it is stated that the catalogue contains over 
230 pages, it will be evident that we cannot set forth the very 
wide field it covers, but the headings of the various sections will 
indicate the nature of the contents. 


J. ARCHDALE AND Co., Lim1TED, Ledsam-street, Birmingham.— 
This is a well got up catalogue dealing with capstan lathes, engine 
lathes, and screwing machines, The catalogue is admirably 
illustrated, and specifications relating to each class of machine are 
given. The capstan lathes are of the latest type, embodying all 
the most modern improvements. The firm’s Yin. and 7in. centre 
lathes can be supplied either with ‘‘all-gear” headstocks, friction 
geared headstocks, improved chasing saddles, or with hand travers- 
ing motion tosaddles, The tirm’s 6in. lathe can be —_—— either 
with traversing saddle or with plain cut-off rest. The capstans 
are of ample size, those on lathes above 5jin. centres being 
hexagonal in form, with suitable locking bolts having adjustments 
for wear. Each tool hole is bored from the lathe spindle in place 
to ensure perfect alignment—the tools being held by binding pads 
which do not bruise the shanks, Capstans revolve automatically, 
and are provided with a stud for rendering them non-automatic at 
will, The screw-cutting—engine—lathes for high-speed cutting 
are also of the latest design, with the most modern improvements 
for producing rapid and accurate work. 








Contracts.—The Underfeed Stoker Company has recently re- 
ceived orders for sixty-two stokers of various types intended for 
different types of work, and for use in various parts of the world. 
Some of the stokers are to be provided with air heaters.—The 
Yorkshire Boiler Company, Limited, Leeds, has just received an 
order from the Hull and Barnsley Railway Company for two of its 
Yorkshire boilers, 17ft. long by 6ft. 6in. in diameter; the 
guaranteed hourly evaporation of the two is 10,000lb. The firm is 
also at present completing an installation of two of its 24ft. by 
7ft. 6in. boilers for the Edinburgh Ropery and Sailcloth Company, 
Limited, Leith, the guaranteed hourly evaporation of the two 
being nearly 20,0001b.; and a Yorkshire boiler, 18ft. by 8ft., for 
the Kendal Corporation Electricity Works, this boiler to give an 





the winter months, On this account there is no hurry for placing 


evaporation between 70001b, and 800 lb. of water per hour. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

A SLIGHT change for the better can be reported and is 
especially noticeable in bars, wire, and plates, the mills being 
supplied with work till the end of this quarter ; this has caused 
rates to show more firmness, while official advances have not taken 
place during the week. Prices for sectional iron and for semi- 
finished steel will remain the same also during the last quarter of the 
present year. In the autumn negotiations will commence con- 
cerning the prolongation of the Steel Convention, and the winter 
prices will also be fixed then. A slackening off is reported in the 
demand for iron ore, and deliveries in the Siegerland have de- 
creased. In pig iron a quiet but regular business is done. Prices 
ti]l the end of this year are :—Spiegeleisen, free Siegen, M. 66 to 
M, 67 p.t.; white forge pig, M. 62 to’ M. 63 for Rhenish-West- 
pbalian brands, and M. to M. 61 p.t. for Siegerland brands ; 
jron for steel making, free Siegerland, M. 61 to M. 62; the same, 
Rheinland-Westphalia, M. 64 to M. 65 ; German Bessemer, M. 70; 
basic, free Luxemburg, M. 52 to M. 53; Luxemburg forge pig, 
M, 48 to M. 50; Luxemburg foundry pig, No. 3, M. 52; German 
foundry pig, No. 1, M. 66; the same, No. 3, M. 64; German 
hematite, M. 70; all per ton, For next year’s deliveries prices 
will be fixed later on. Favourable accounts come in regarding the 
business of the Steel Convention ; demand and inquiry come in 
freely, and deliveries are extensive. Bars are not now sold below 
M. 100 p.t. Hoops are irregular, while plates and sheets continue 
animated. Increasing life is reported in locomotive and wagon- 
building works. 


Iron and Steel in Silesia. 
A modest trade is done generally. The pipe industry 
complains of being unremuneratively occupied, especially for gas 
and water-pipes, prices hardly covering tbe costs of production. 


The Steel Convention. 

Sales of the Steel Convention in July of this year have 
been 461,357 t., as compared with 499,288 t. in June, 1911, and 
393,799 t. in July, 1910. Foreign deliveries have been detriment- 
ally influenced by strikes abroad. Of the deliveries in July, 
129,280 t. were semi-finished steel, as compared with 128,327 t. in 
June, 1911, and 102,067 t. in July last year; railway material, 
1£4,542 t., as compared with 184,277 t. in June, 1911, and 
142,354 t. in July last year; sectional iron, 177,535 t. as com- 
pared with 186,684 t, in June of this year, and 148,378 t. in July 
last year. 


Fifty Thousand Guns. 

The firm of Krupp of Essen has recently delivered the 
fifty thousandth gun to the German Government ; sixty-four years 
ago, in July, 1847, Alfred Krupp, the founder of the firm, delivered 
the first gun to Berlin. 


Coal in Germany. 

The colliers’ strike in the Central German brown coal 
district has caused Upper Silesian pit coal to be more briskly 
called for, and sales to Russian-Poland, as well as to Austria- 
Hungary, have been increasing. In Rheinland-Westphalia the 
tone of the coal market is quiet, but firm. 


Austro-Hungarian Iron Market. 

All departments are reported in moderate activity, 
demand being limited, except for building material, which is in 
very good request. The wagon shops, having executed the orders 
for 1911, are now hard up for work, and they have requested the 
Railway Minister to name the amount of requirements for 1912, so 
as to enable them to begin preparatory work. The usual summer 
quietness is felt in Bohemian brown coal, as well as in the pit coal 
industry of the Ostrau Karwin district. In engine coal a normal 
business is being transacted, while house fuel is lifeless as before. 


Good Activity in France. 

Full employment is reported from all the principal trades. 
and the outlook certainly is bright, existing orders reaching far 
into the next quarter. Plates are briskly called for and the terms 
of delivery are five to six months. Owing to the healthy tone of 
the market, prices have been advanced 10f. p.t.; 5 mm. plates cost 
215f. p.t.; 3mm, plates, 225f.; 2mm. plates, 245f. p.t. In the 
Paris retail business the following prices are quoted to consumers : 
—Merchant iron, 170f. to 175f. p.t.; special sorts, 185f. to 190f. p.t.; 
hoops, 190f, to195f.; girders, 190f. to 200f. p.t. The last-named 
are in very animated request ; sales for the present year are esti- 
mated at 350,000 t. 


Output of Iron and Steel in France. 

_ According to an official account given by the French 
Ministry of Public Work the French output of iron and steel for 
1910 was as follows :—Pig iron, 4,032,459 t., or 458,611 t. more 
than in the year before, the production of the various sorts of pig 
iron being as follows:—Foundry pig, 760,622 t., or 53,741 t. more 
than in the year before ; forge pig, 556,676 t., or 55,243 t. more 
than in 1909 ; Bessemer, 104,966 t., or 10,131 t. more than in 1909 ; 
basic, 2,549,908 t., or 353,635 t. more than in the year before ; 
special sorts of pig iron, 60,196 t., or 6123 t. more than in 1909. 
Total output in raw bars and ingots was 3,506,497 t., or 467,451 t. 
more than in the year before. 


Satisfactory Condition in Belgium. 

Both home and foreign inquiry has considerably in- 
creased during the week, and the position of the iron market may 
be termed favourable. French construction shops, being crowded 
with work, frequently place orders for plates and sectional iron 
with Belgian firms, and this, as well as the fact that output has in 
a number of instances been reduced on account of the abnormal 
heat, increased the firmness of the market. Oversea business in 
bars is very lively, especially to India and South America ; from 
Japan also numerous orders are being secured, in spite of the 
raised import duty. Firmness continues in the engine coal trade ; 
house coal, on the other hand, is languid. A most vigorous de- 
mand is reported for briquettes. 








A TRAMWAY or railway motor is usually selected with 
reference to the work it has to do in propelling the car with little 
regard to the extra work which is thrown upon it when braking. 
It is therefore often urged that, since a motor usually operates at 
a fairly high temperature under normal conditions, the extra load 
thrown ae ‘it by electric braking is certain to produce more or 
less rapid deterioration of the insulation. This argument is, 
undoubtedly, a sound one where rheostatic braking is used, and it 
may apply also with the earlier types of magnetic brakes, 
especially if the motor is hard worked under normal service con- 
ditions, hen the insulation of the motor has been thus weakened, 
and is subjected to the heavy overloads and excessive voltage 
which occur in braking at high speeds, there is little wonder that 
trouble results. But with the latest type of track magnet the 
current taken from the motors is a very small percentage of that 
required for rheostatic braking, and wis it is remembered that 
the heating varies as the square of the current, it becomes evident 
that the increased heating due to braking with this type of magnet 
1s practically nil. If, in addition, the motor fields are provided 
with solenoid operated shunts, excessive voltage cannot occur, and 
the objections to the use of the motors for electric braking have 
been removed, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 
= When the abridgment is not illustrated the Specification is without 

rawings. 

Copies of Specifications ag fos obtained at the Patent-ofice Sale Branch, 
25, th ton-building -lane, London, W.C., at 8d. each. 
The first date given is the date of a, wcation; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within 
pg oer Sd penal wey hy Epmh he ieg » give notice at 
the Patent-ofice of opposition to the grant of the Patent. 








STEAM GENERATORS. 


11,308. May 10th, 1911.—IMpROVED APPARATUS FOR CREATING 
ARTIFICIAL DRAUGHT IN SMOKE STACKS OR CHIMNEYS, Gebr. 
Kirting Aktiengesellschaft, of Linden, near Hannover, Germany. 

In the chimney A is the delivery pipe B of a fan driven by a 
steam engine, electric motor, or another suitable engine. The air 
delivered by the fan issues through the nozzle shaped end of the 
pipe B and creates a draught in known manner through the boiler 
furnace or the like to which the chimney is attached. In order to 
produce a draught when the engine driving the fan is not running 
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for any reason, for instance, when the boiler has not been heated 
sufficiently to produce steam at the pressure requisite for driving 
the engine that operates the fan, the present invention provides in 
the pipe B a steam jet C which actsas an efficient exhauster when 
supplied with steam at a lower pressure than that necessary for 
driving the engine. The steam jet draws air through the fan and 
issuing with this air from the nozzle B causes the latter to act as a 
combined steam jet and air jet exhauster and to produce a suffi- 
ciently powerful draught in chimney A. The arrangement there- 
fore renders it possible to maintain the draught when the steam 
pressure is low.—A ugust 2nd, 1911. 


INTERNAL COMBUSTION ENGINES. 


17,973. July 28th, 1910.— IMPROVEMENTS IN Pistons, C. Y. 
Knight, of Broadwater, Kenilworth-road, Coventry. 


products of combustion through the exhaust ports K, and is 
ignited by the plug at L, With this arrangement the whole 
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engine, it is said, can be practically perfectly balanced.—A ugust 
2nd, 1911. 


TURBINE MACHINERY. 


6653. March 16th, 1911.—IMPROVEMENTS IN MARINE TURBINES, 
Bergmann-Elektricitiits-Werke, Aktiengesellschaft, of Ouden- 
arderstrasse, 23-32, Berlin, N. Germany. , 

It is well known that with high-pressure marine turbines the 
reaction of the steam on the blades exerts a thrust towards the 
stern greater than that which is exerted in the opposite direction 
by the propeller. It has been proposed, therefore, to balance tur- 
bines by making the steam flow astern in one part of the turbine 
and ahead in the other. But if a cruising or reversing turbine is 
also situated within the same casing as the ahead turbine this 
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arrangement has the disadvantage that a high-pressure —. 
box or packing device has to be arranged for in an inaccessib 

position in the interior of the casing. The present invention is in- 
tended to overcome this. Steam enters at A and passes through 
the turbine stage B. Entering the passage C it then flows in the 
reverse direction through the stage D. Leaving this it passes 
along the passage E, and so reaches the stage F. G is the exhaust 
and K the cruising turbine. It will be seen that the high-pressure 
packings L M are external and accessible, while the internal in- 





In this specification a piston is described which is intended to 
reduce or prevent the noise arising from the change in the position 
of the bearing of the piston against the cylinder walls. This 
change ordinarily occurs once with each revolution of the crank. 
To secure this noiselessness the lower end of the piston is reduced 
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slightly in diameter, the lower end of the reduced portion being 
formed with a slight outwardly projecting lip. Over the reduced 
portion a broad ring A is sprung, which originally is very slightly 
larger in diameter than the bore of the cylinder. Between this 
ring and the reduced portion of the piston proper a film of oil can 
gather, so that the whole forms a cushion against the knocking to 
and fro of the piston.—A ugust 2nd, 1911. 


17,983. July 28th, 1910.—AN IMPROVED Two-cycLE INTERNAL 
CompusTION Motor, F. Lamplough, of the Albany Works, 
Cumberland Park, Willesden Junction, Middlesex. 

The working cylinder A contains a working piston B and an 
auxiliary piston C. Above the working cylinder there is situated 
a charging cylinder of larger diameter than and placed excen- 
trically to the working cylinder. The charging cylinder contains 
a piston D driven by a connecting-rod E, which works on a crank 
at 180 deg. to the driving crank. The piston C is hollow, and is 
joined to the charging — D. The construction of this com- 
pound piston is not made at all clear in the specification, but it 
appears that the two are connected by a passage, as at E, so that 
the hollow interior of C is in communication with the space above 
D. On the downward stroke of the compound piston the mixture is 
drawn in through the valve F, This passes into the interior of 
the hollow piston C, and is compressed therein on the return 
stroke. Through ports G uncovered by the rising piston the 





mixture passes into an annular chamber H, and thence through 
ports J into the working chamber. Here it sweeps the previous 


ible packings N P have only to bear a low-pressure difference. 
—August 2nd, 1911. 


DYNAMOS AND MOTORS. 


18,195. July 30th, 1910.—IMPROVEMENTS IN ALTERNATING CUR- 
RENT Motors, Brown, Boveri and Co., Limited, Caxton 
House, Westminster, S. W. 

This invention relates to the stabilising of shunt-wound self- 
excited alternating-current commutator machines. In the exciting 
circuit C of the motor D there is arranged one coil B of a trans- 
former. ‘The other coil of this transformer is connected in the 
mains of the motor D, and is denoted by A. It will be observed 
that the air gap of the transformer can be varied by means of the 
screw rod operable from a hand wheel. The iron of the part of 
the transformer bearing the winding A should be of such dimen- 
sions that even with low voltages it is highly saturated ; then by 
leakage the flux through the coil B will increase more slowly than 
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through the coil A, consequently also the flux of the machine will 
increase more slowly than the terminal voltage. There thus occurs 
a stable condition at a definite terminal voltage. The voltage at 
which the stabilising occurs can be varied by altering the air gap, 
or by a magnetic shunt to the main field, that is to say, an arti- 
ficially increased leakage. If the air gap be reduced to zero, then 
the voltage at which the stabilisation occurs is determined by the 
saturation of the machine. Adjustable resistances L can also be 
arranged in the exciting circuit, the effect of which increases with 
the strength of the current, so that the magnetising current, and 
consequently also the fiux, increases more slowly than the terminal 
voltage. There are five other illustrations. —A ugust 2nd, 1911. 


SWITCH GEAR. 


19,851. August 25th, 1910.—IMPROVEMENTS RELATING TO ELEc- 
TRICAL CutT-outs, Alphonse Constant Reyrolle and A. 
Reyrolle and Co., Limited, both of Hebburn-on-Tyne. 

Each self-adjusting contact is in the form of a hollow brass 
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casting A having a flat surface which is adapted to be pressed by a 
tool introduced through, say, a hole B, so as to produce an exter- 
nally protruding seating, that is partially spherical in form, with 
a more or less corresponding internal surface. A screw D having 
a head E with a convex surface adapted to engage the concavity 
of the seating is passed through a hole F of larger diameter than 


the screw formed in the seating, so that with the aid of a nut G- 


having a concave surface complementary to the convex surface of 
the seating, the contact block A can be clamped in a yielding 
manner to a movable porcelain support H. The screw D may 
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extend completely through the porcelain support H and be 
secured by an ordinary nut I, any suitable cap J of insulating 
material being screwed on to the screw D to prevent contact being 
accidentally made with the latter. The movement of the contact 
blocks A is limited partly by an asbestos tube K through which 
the fuse wires pass and partly by the shape of the porcelain sup- 
port H, the whole arrangement being such that the contacts are 
permitted to yield to suit any inclination which may exist between 
a pair of stationary clips, of which one is shown at M, and sosecure 
good electrical contact. N represent bars for clamping the fuse 
wires to the contact blocks.— August 2nd, 1911. 


TRANSMISSION OF POWER. 


3151. February 7th, 1911.—IMPROVEMENTS IN DRIVING MECHAN- 
ISM FOR ELECTRICALLY PROPELLED VEHICLES, Alberto Tribel- 
horn, of Feldbach, Canton Ziirich, Switzerland. 

A is a bi-partite gear and motor case in which a shaft D is 
revolvable in ball bearings E. N N are field coils of the motor. 
This shaft D carries a frame C which forms the armature core and 
supports coils I and a commutator 0. Four spindles F mounted 
in the frame C carry eight planet pinions G meshed with each 
other in pairs. Toothed wheels H, with hubs rotatable in ball 
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bearings B, are engaged with the axles L of the road wheels M, 
the outward prolongations of the hubs having transverse slots 
engaged with dogs at the ends of the axles L, so that when the 
casing A and bearings B are open the armature and driving gear 
can be bodily lifted out of the case. Boxes K are bolted to the 
easing between the latter and the wheels M to protect the axles. 
The wheels H are meshed with four of the pinions G, so as to re- 
ceive differential drive from the motor. A modification of the 
gear is described.—A wgust 2nd, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


29,281. December 16th, 1910.— IMPROVED PoweR oR TILT 
HAMMER, Kalker Werkzeugmaschinen-Fabrik Breuer, Schu- 
macher and Co., Actien Gesellschaft, of Kalk, near Cologne, 
Germany. 

This invention provides means either for strengthening or 

weakening the ordinary blow of a tilt hammer. The piston A 
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carrying the moving tup is extended upwards and is hollowed out. 
At the top of the cylinder a chamber B is fixed. This is of just 
sufficient diameter to allow the hollowed out piston to slide over it. 
The chamber B contains two valves C D on a common stem. These 
valves are linked to the hammer lever E so as to follow the move- 
ment of the piston A. The link F is in reality a spring, and at G 


a device is arranged whereby the relative positions of the valves 
and the piston can be altered. ‘To weaken the blow the device G 
is adjusted so as to make the valve C close just as, or shortly after, 
the tup begins to fall. The piston has thus to pull against a partial 
and increasing vacuum. ‘To strengthen the blow the device ( is 
adjusted so that the valve D closes while the piston is still rising. 
The enclosed air is compressed, and its energy is given out on the 
descent of the tup.—August 2nd, 1911. 


TRAMWAYS AND RAILWAYS. 


2608. February Ist, 1911.—IMPROVEMENTs IN POINTS AND CRoss- 
INGS FOR TRAMWAYs, RaiLways, &c., Edgar Allen and Co., 
Limited, of the Imperial Steel Works, F. Bland, of 6, Ken- 
bourne-road, and E. Larmuth, of 20, Sandford Grove-road, all 
of Sheftield. 

The upper engraving isa section of the crossing along A B. 

From this it will be understcod that the renewable centre piece or 


N92608 








insert C is held in place by the agency of screws D D passing 
through the walls of the point-box. In this way the insert is held 
firmly in place, and the parts can be made of hard manganese 
steel, as no holes have to be drilled in them. The method also 
permits of adjustments being made for wear and tear.—August 
2nd, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





997,411. HypravLic BRAKE FOR GUNS WITH RECOILING BARRELS, 
E. Olsson, Bofors, Sweden.—Filed November 12th, 1909. 

This patent is for details. There isa brake cylinder, a piston 
with a hollow piston-rod, through which passes a controlling rod. 
An annular valve is placed in the piston and worked by the con- 
trolling rod, which rotates during the recoil, and so opens and 
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closes radial ports, admitting liquid from one end of the brake 

cylinder to the other ; additional ports are provided in the cylinder 

ends for admitting liquid to the interior of the hollow piston-rod 
during recoil. 

997,629. LABYRINTH PacKING FoR TURBINES, F. Ljungstriim, 
Liljeholmen, Stockholm, Sweden, assignor to Aktiebolaget 
Ljungstrims Angturbin, Stockholm, Sweden,—Filed March 20th, 
1911. : 


The patent is for labyrinth packing, consisting of rings attached 
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alternately to two parts of the mechanism and fitting into each 
other, each alternate ring being provided on both sides with pro- 
jections or flanges extending toward the proximate rings. There 
are three claims, 
997,963. Steam Borer, @. 2. Campbell, Schenectady, N.Y.— 
Filed January 28th, 1911. 

This patent is for carrying the water in a boiler at different 

distinct levels, A series of reservoirs with corrugated bottoms are 
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placed in a brick fire-box ; overflow pipes connect each reservoir 
with the next lower reservoir, whereby the water in each reservoir 
will be maintained at a uniform depth, pipes, as shown, carrying 
the steam from each chamber into an equalising pipe. There are 





four claims, 
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997,918. Rock CrusHerR, A. W. Jones, Oakland, Cal.—Filed 
February rd, 1910. Renewed December 29th, 1910. 
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This patent is for a gyratory crusher, the construction of which 
will be gathered in a moment from the drawing. There are three 
claims. 

998,321. Locomotive, W. A. Austin, Wayne, Pa., assignor to 
Baldwin Locomotive Works, Philadelphia, Pa, a Corporation 
of Pennsylcania —Filed Apvil 1st, 1911 

This patent is for details in the construction of smoke-boxes, 

The steam pipes are protected, as shown in the engraving, by 





cases which are in halves bolted together, and so much larger than 
the steam pipes that these last are surrounded and kept hot by the 
product of combustion in the smoke-box. There are four rather 
long claims. 
METHOD OF CUTTING FILEs, J, Neill, Sheffield, England. 
—FKiled March 3rd, 1910. 

A method of producing abrasive files having widely spaced teeth 
in which a blank is employed comprising a body formed of a layer 
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of hard metal and a layer of softer metal, the desired spacing of 

the teeth being produced by incising the harder layer to form the 

teeth and permitting the softer layer to elongate. There is only 
one claim. 

998,469. PortTABLe Jip Cranze, W. S. Craig, St. Mary’s, Oleo, 
assiynor of one-half to C. W. Schmehl, St. Mary's, Ohio.— 
Filed September 3rd, 1910. 

The patent is for a crane of the kind carried on the beds of 
heavy machine tools for shifting work. Its construction is very 
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clearly illustrated. A large worm gearing at the base serves to 
rack the crane, and so raise and lower the point of the jib. There 
are four claims, 








An interesting article in the Hlectriciun describes the 
power station at Marseilles, where direct current and alternate 
current at two different frequencies and voltages are generated to 





meet the requirements of the varying needs of the district. 
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AUGUST. 


The Railway Strike. 

TroUBLE with transport workers characterised 
the early days of the month, and reached a climax when 
on the 15th the four railway trades unions, deciding to throw 
in their lot with the unions on strike, presented an ultima- 
tum to the railway companies. The unions did not merely 
threaten to strike in sympathy with the men already out, 
but found a cause of their own in the alleged misuse of 
the conciliation boards, and declared their intention to 
call out the men on all the railways in the kingdom unless 
the companies agreed immediately to their demands. 
The companies stood firm, and though the Government 
offered a Royal Commission to inquire into the grounds 
of the complaints, the men were summoned to leave work 
on Thursday evening, August 17th. The strike spread 
rapidly, and a great number of men were out on Friday 
and Saturday; all services, with the exception of the 
London and South-Western and the Tubes, being more or 
Jess disorganised. In places the military were requisi- 
tioned to prevent wilful damage being done to railway 
property, and acts of violence mainly connected with 
“peaceful picketing ” occurred here and there. A great 
body of men, however, remained at work, and in the south, 
at least, there was nothing approaching a complete 
stoppage of the services. The Government, however, 
continued to negotiate between the companies and the men, 
and late on Saturday the latter agreed to submit their case 
to a special Commission composed of Sir David Harrel, 
Sir Thomas Ratcliffe Ellis, Mr. C. Gabriel Beale, Mr. 
Arthur Henderson, and Mr. John Burnett. Thus the 
strike ended as suddenly as it begun. The Commis- 
sion sat on Friday 25th to arrange the order of procedure 
and commenced to take evidence on Monday last. The 
sittings began in a room so small that but few reporters 
and none of the public could be accommodated, but on 
representations being made to the Commissioners the 
conditions were improved. 


The French Navy. 


THERE is something changed in the French 
navy since M. Delcassé became Minister of the 
Marine. Ships are being constructed more economically 
and more rapidly, those afloat are kept in a high state 
of efficiency, and discipline has never been better than 
it is at the present moment. There is a general feeling 
in France that the navy has now a real fighting value. 
Having, however, fallen to the fourth rank amongst naval 
Powers, it is almost hopeless to expect thai France will 
regain her former position, but in his report presented 
to the Chamber of Deputies, on behalf of the Commission 
of the Marine, M. Nail shows that every year adds to the 
force and homogeneity of the ftieet. On the termination 
of the existing programme, at the beginning of 1920, the 
navy will be composed of twenty-eight battleships of the 
Dreadnought class, ten scouts, and fifty-two destroyers. 
In addition, there will be ten vessels for foreign service 
and ninety-four submarines. The expenditure necessary 
to complete the programme is 1,400,000,000f., but in view 
of a possible increase in tonnage M. Nail recommends 
that the sum voted should be increased to 1,800,000,000f. 
At present the amount required for the vessels to be 
constructed has to be voted every year, with the result 
that there is always a considerable delay in putting new 
ships on the stocks, and in order to avoid this in the 
future it has been decided that Parliament shall vote the 
entire sum to be expended over the required number of 
years, and authorise the Minister of the Marine to start 
upon the construction of vessels at fixed dates. The 
utility of dirigible balloons and aeroplanes is also dealt 
with by M. Nail, who states that the Minister of the 
Marine has laid out an aviation ground behind the Bay of 
Lazaret, at Toulon, and that a naval aeroplane service is 
in course of being organised. The naval authorities 
attach little importance to dirigible balloons, although 
they are carefully following the results obtained in other 
countries, and upon this will depend the future attitude 
of the Marine towards airships. 


Aeronautics and the Government. 


THE second annual report of the Advisory Com- 
mittee for Aeronautics was issued at the beginning of the 
month. It shows that the work undertaken during the 
year has been of a varied character. The experiiments on 
the resistance of balloon models in a current of water 
have been continued, and the resultant force and the 
turning moment acting on a model when the axis is in- 
clined to the direction of the stream have been studied. 
The resistance of wires and ropes, stationary and 
vibrating, in a current of air has been investigated. The 
distribution of the flow of water round plates and model 
balloons has been examined and means devised whereby it 
can be photographed. The whirling table, after being 
modified and improved, has yielded a considerable amount 
of information with regard to the behaviour of aerial pro. 
pellers. It has been definitely established that the anchored 








test for propellers gives misleading results, while the 
true laws for the comparison of similar propellers 
have been at least foreshadowed. The testing of 
balloon fabrics has absorbed much time, and various 
meteorological matters have been investigated. Lord 
Rayleigi’s theorem of dynamical similarity enunciated in 
the Committee’s first report has attracted considerable 
attention, and much of the experimental work at the 
Laboratory goes to confirm the accuracy and wide applica- 
bility of this principle. We have already pointed out 
that the dirigible balloon is absorbing by far the larger 
share of the Committee's attention and have entered our 
protest against this. This is far from being as it 
should be, and it is pleasant to hear that next year we 
may find matters very different. Arrangements are 
being made for carrying out experiments with full-sized 
aeroplanes. Such matters as the relationship of head 
resistance, lift, and speed to the power expended, the 
question of stability and the factors affecting mancuvring 
are to be studied. If this intention is carried out, the 
third report should be of considerably more practical use 
than either of its predecessors. 


Mr. Ivatt and his Successor. 


THE announcement made during the month 
that Mr. Ivatt had decided to retire from the Great 
Northern Railway, having reached the age of sixty, 
did not come as a surprise, as Mr. Ivatt had never 
made any secret of his attention to relinquish his post 
when the opportunity came. He was appointed only in 
1895, and did not actually take charge until 1896, so that 
he has actually been superintendent for about fifteen 
years. Noone, save those possessed with a mania for 
work, will blame him for retiring when he is comparatively 
young and is able to look forward to many years of real 
enjoyment of life. His training was strictly of the old 
school, and as fine a testimonial to it as we could desire. 
He served his time at Crewe, and then spent a year as 
ordinary fireman on the London and North-Western 
Railway. He was then appointed assistant foreman at 
Stafford, and subsequently took charge of the locomotive 
districts, Holyhead and Chester. He was then twenty- 
six, and his “education” might be considered as com- 
pleted. In any case, the Great Southern and Western 
gave him an appointment in Cork, which was followed in 
a few years by his selection as assistant locomotive engi- 
neer, and finally locomotive superintendent, to the same 
company. This occurred in 1886, and Mr. Ivatt remained 
at Inchicore till 1895, when he went to Doncaster. Amongst 
much very good work that he has done for the Great 
Noithern, probably the fact that he introduced the “ Atlan- 
tic’ type—in 1898—will be longest remembered. Mr. Ivatt 
is being followed by Mr. H. M. Gresley, who commenced 
his training at Crewe under Mr. Webb, and continued it 
at Horwich under Mr. Aspinall. He remained with the 
Lancashire and Yorkshire for some years, but in 1905 
went to Doncaster, and is therefore in close touch with 
the duties he will take up. 


Paris as a Seaport. 


WHEN the question of converting Paris into a 
seaport was revived several months ago, the Minister of 
Public Works appointed a Commission to report upon 
the ways and means of facilitating water-borne trafic 
with Paris. This Commission has now presented its 
report, but the proposal to canalise the Seine to 

Rouen is left entirely alone ; for as the river-borne traffic 
can be considerably increased by improving the existing 
service and employing more suitable boats, the Com- 
mission has so far limited its inquiry to the works neces- 
sary to be carried out in Paris for dealing with this 
possible augmentation of traffic. The suggested works 
have also been considered in relation to the proposals put 
forward by the Floods Commission last year for prevent- 
ing the Seine from again overflowing its banks. The 
widening and deepening of the Seine on the Monnaie 
side of the Isle de la Cité is alike favourable to traflic and 
to facilitating the flow of exceptional volumes of water 
through Paris, and the construction of a canal from the 
Marne to the Seine below Paris. proposed by the Floods 
Commission as a means of avoiding inundations, would 
also be of great service to traffic. In the event of the 
Marne canal being constructed, the Commission proposes 
that new basins should be created at Pantin and Bobigny, 
and connected with the Est and Grande Ceinture rail- 
ways. This undertaking would be completed by a wharf 
at Meaux 1000 m. long, and a wharf at Gennevilliers with 
a frontage of 2500m. Should, however, the Marne canal 
proposal be abandoned, the Commission recommends the 
creation of a port at Gennevilliers, which would be served 
by the Ouest-Etat, Nord, and Grande Ceinture railways, 
and the building of a wharf 500 m. long on the right bank 
of the Marne at St. Maur. These works would be carried 
out independentiy of any project for the deepening of the 
Seine between Paris and Rouen, and as the basins would 
provide accommodation for vessels drawing 4.5 m. they 
would be sufficient to meet every contingency. 


Glasgow Sewage Disposal. 

On the 22nd of the month the Provost of Govan 
diverted the town sewage into the common sewer com- 
municating with the disposal works at Shieldhall. This 
may be regarded as the final stage in the extensive 
scheme by which Greater Glasgow has ceased to 
pollute the Clyde with its sewage. The whole scheme, 
which is covered by several Acts of Parliament, embraces, 
in addition to Glasgow proper, the towns of Clydebank, 
Partick, Govan, Rutherglen, Pollokshaws, and Kinning 
Park, while several outlying districts are also included. 
The surface drained extends along about 15 miles on each 
side of the Clyde, and has an area of 39 square miles. 
The disposal works at Shieldhall were only brought into 
use in May, 1910, but already the sanitary condition of 
the Clyde shows a marked improvement. In the Glasgow 
Corporation’s Act of 1876 powers were given to compel 
other local authorities to treat their sewage, and now 
that the Corporation has put its own house in order at a 
very heavy outlay it may see its way to exercise the 
powers vested in it, and be able to secure especially 
the purification of the tributary streams, such as the 
Kelvin, the Cart, and the Leven. It is rather interesting 
to note that, with the exception of Govan, the whole of 
the townships enumerated above as participating in the 
scheme have agreed to allow their works to be carried out 
by the central authority, a system of co-operation which 
can but lead both to efficiency and economy. 


Water Power in Austria and Hungary. 


Boru Austria and Hungary have latterly begun 
to recognise the importance and value of the natural 
water-power resources so abundant in the dual monarchy. 
Imperial and local commissions of experts have been 
making thorough investigations in various places, anda 
number of important projects for utilising water power 
are under discussion. Two of these are especially inter- 
esting, one in the Tyrol and the other just across the 
Hungarian frontier at Pressburg. Innsbruck is trying to 
purchase the Achensee, the finest lake in the North Tyrol 
and one of the most highly situated lakes in Europe, to 
use the water power for electrical works. The Achensee 
is the property of the Benedictine Order, and the price 
offered for the lake, including two large hotels, is four 
and a-half million crowns (nearly £190,000). The matter 
cannot be settled before October, as it is necessary for 
the Benedictines to obtain the consent of the General of 
the Order to the sale. The Achensee lies some twenty- 
five miles north-east from Innsbruck, at an, eleva- 
tion of 3,045ft., and .is reached by a railway four and 
a- quarter miles in length, running up from Jenbach. 
The lake is five and a-half miles long and a mile and 
a-half broad, and is surrounded by magnificent scenery. 
At Pressburg a powerful syndicate has been organised to 
build large hydro-electrical power works, using the waters 
of the Danube. It is proposed to cut an intake canal 
taking in the water at Theben, a little to the west of 
Pressburg and joining the main stream again just below 
the city. The works will have a capacity of 70,000 
horse-power, and will be equipped with steam power 
stand-by plant in case of very low water. 


The Greater London Railway. 


For a third time the efforts to obtain parliamen- 
tary authority for the construction of a railway along the 
northern outskirts of the Metropolis, similar to the Grande 
Ceinture of Paris, have failed. The latest proposals were 
for a line from Feltham, on the London and South- 
Western Railway, to Tilbury, with junctions connecting 
the new line with all the trunk lines north of the Thames. 
The Bill went through a very severe examination in the 
Commons, it being under consideration for eighteen days, 
but was passed subject to the omission of the line from 
Feltham to Northclt on the west, and from Ilford to 
Tilbury on the east. The Hill, as amended, came before 
a Committee of the House of Lords, and after an investi- 
gation lasting seven days it was rejected. Considering 
the importance of the subject and the growing need there 
is for increased facilities for handling London traftic, it is 
to be regretted that no reasons were assigned for this 
course. The promoters were unfortunate in appearing 
too sanguine as to their traffic receipts, their engineering 
estimates did not always tally, and changes were made 
from time to time in order to conciliate opposition that 
affected the proposals and the estimates considerably. 
But whether these, or any of these, reasons led to the 
rejection of the Bill is not known. One thing is, how- 
ever, apparent, and that is the need for an early appoint- 
ment of the long-delayed London Traffic Board. 


Electrification of the Ouest-Etat. 


THE engineers employed on the State railways 
have from time to time come in for a strong dose of 
criticism. It is objected—whether rightly or wrongly it 
would be imprudent to say—that they are too much 
impregnated with the functionary spirit, and do not 
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science. At the present moment they are reproached 
with reactionary tendencies over the electrification 
scheme on the suburban lines of the Ouest-Etat. When 
the old Ouest Company drew up its proposal for electri- 
fying the suburban lines it took into account the possi- 
bility of eventually extending the system to the main 
lines. The scheme was shelved by the Minister of 
Public Works in view of the negotiations that were then 
being started for the acquisition of the railway by the 
State. It was then taken in hand by the State engineers, 
who entirely remodelled the project, and provided for the 
electrification of the suburban lines at a cost of 
139,000,000f. The new proposal has certainly the merit 
of greater simplicity, and has avoided the huge expendi- 
ture necessary for the transformation of the St. Lazare 
station, while a shorter time will be required for the execu- 
tion of the work. Onthe other hand, the engineers intend 
to employ continuous current, which must necessarily 
prevent an extension of the electrical equipment to the 
main lines. As the scheme has already been accepted 
by the various suburban communes, and is now being 
submitted for the approval of the Minister of Public 
Works, there appears very little chance of a change being 
made in the electrical system, which would, moreover, 
retard the commencement of work for many months. 


Electric Power and the Farmer. 


CROSS-COUNTRY power transmission schemes— 
Ueberlandzentralen—which are being actively pushed by 
the large electrical manufacturers in Germany, are the 
subject of much adverse comment in a pamphlet recently 
published in Germany by Dr. L. C. Wolff bearing the 
title “Der Landwirt und die Ueberlandzentrale,”’ (The 
Farmer and the Cross-country Power Station). The 
author considers that the time has not yet come for the 
erection of power stations principally for farming use. 
He quotes from the annual report of the Imperial Union of 
German Agricultural Societies, containing reports on fifty- 
one societies, the business results being given in thirty-one 
instances. According to the report, twelve societies made 
an aggregate profit in 1909 amounting to 4152 marks; 
the other nineteen sustained losses amounting to 190,989 
marks. It is reported that in recent years millions of 
marks have been lost in cross-country power schemes. 
The Crottorf power station, which was erected ten years 
ago and supplies current to thirty townships, has inflicted 
a capital loss of 2.8 million marks and a loss of interest 
of 400,000 marks on its shareholders. The power stations 
of Wandersleben, Blankenheim, and Floh are in a state 
of bankruptcy. The large power station of the districts 
of Birnbaum, Meseritz, &c., which was created with a 
capital of one million marks, had to increase its capital to 
four times the amount; the Derenburg power station to 
eight times the original amount. These facts, formidable 
as they appear, are not considered by experts to prove 
conclusively that cross-country power schemes must be 
bad investments, and it is still maintained that such 
schemes, wherever they are properly engineered and 
managed, will eventually become valuable components of 
the nation’s wealth. The large manufacturers argue that 
it is only by such schemes that the way can be paved for 
the electrification of all main railway lines. They main- 
tain that as soon as railways, factories, and farmers are 
counted amongst the consumers of such power stations a 
good return will be received for the capital invested. 


The Depth of the Clyde. 


THe large Holt steamers trading between 
Glasgow and Australia are in the habit of taking in 
their bunker coal at Liverpool, as they cannot depend 
on navigating the Clyde between their loading berth and 
Yoker when drawing much above 26ft. Owing to the 
recent labour troubles this method of procedure has been 
inapplicable, and the Anchises during the month was 
compelled to take in her bunkers at the Clydebank 
Dock, after which she proceeded to sea drawing between 
29ft. and 30ft. This incident brings strongly into relief 
the inadequate depth in the Clyde above Clydebank, 
notwithstanding the enormous amount of dredging 
which is carried out every year. At present the 
maximum draught which can navigate from Glasgow to 
the sea at any state of the tide is only 16ft., and having 
regard to the system of open docks which obtains at 
Glasgow this figure and not the navigable depth at high 
tide is plainly the measure of the efficiency of the port, 
and it compares ill with, say, the Tyne, where, with a 
larger range of tide, about an extra 3ft. is provided as 
far up as Newcastle. Any deepening of the upper 
reaches of the Clyde must go hand in hand with 
straightening and widening; thus, in view of the great 
value of the riparian property the cost must be heavy, 
while in addition to this engineering difficulty the fact 
that the lower reaches are controlled by two authorities 
other than the Clyde Improvement Trust cannot but 
create more difficulty in carrying out any extensive 
works, 





The Practical Training of Engineers. 


A NEW service has been created in France during 
the month under the name of the French Mission of 
Engineers to the United States. It has been placed under 
the direction of M. Leclerc de Pulligny, chief engineer of 
the Ponts et Chaussées. This new mission is the outcome 
of the controversy that has been carried on for some time 
past concerning the value of the training given to engi- 
neers in France. No objection can be made to the 
theoretical and scientific character of this training, 
although jn the opinion of many it is carried to an 
extreme, and if combined with practical instruction there 
is no doubt that the result would be highly satisfactory. 
As it is, engineers leaving the different écoles are often 
totally lacking in practical knowledge, and have some 
difficulty in acquiring the experience necessary to succeed 
in their profession. As far back as 1908 the matter was 
brought up in the Chamber of Deputies, when the Govern- 
ment was invited to send a certain number of engineers 
from the Ecole des Ponts et Chaussées to complete their 
training in the United States. The idea is now being put 
into effect by the Minister of Public Works, who has 
decided upon sending engineers from the Ecole des Ponts 
et Chaussées to the United States, where they will be 
employed for a period of at least two years in the public 
works departments, or by the railway companies or big 
industrial concerns. After completing this practical 
training they will be required to take up service with the 
State for a minimum period of ten years. M. Leclere de 
Pulligny is on the point of leaving for New York, where he 
will take up his residence and organise the new service. It 
is believed in France that the experience gained on the 
other side of the water will considerably raise the stan- 
dard of engineers, who, in the opinion of the heads of some 
big industrial undertakings, have been steadily declining 
in value for some years past on account of the purely 
theoretical character of the instruction given to them. 


The Aerial Post. 


Wirs the official assistance of the Postmaster- 
General, an interesting experiment is to be initiated next 
month, when for a limited period certain mails will be 
carried between London and Windsor by aeroplane. At 
a number of the principal London stores special collecting 
boxes will be open from and after the 8th of September 
for the receipt of special “ Aerial Post” postcards and 
letters. From these boxes the Post-office will transmit 
the letters to the Hendon Aerodrome and hand them 
over to the care of the Aerial Post honorary organising 
committee. This committee has entered into a contract 
with Mr. Grahame- White, who will be responsible for the 
transmission of the mail to Windsor by aeroplane. The 
aeroplanes carrying the mails will, by permission of the 
King, alight at Windsor in the grounds of the Castle. 
Here the letters will be again handed over to the Post- 
office, which will deliver them in the usual way if they are 
for places in the Windsor district, or, if for elsewhere, 
they will be posted and transmitted by the usual sources. 
Any profits accruing from the experiment will be handed 
over to a charity selected by the Postmaster-General. 
While on the subject of carrying letters by aeroplane, we 
may here record that the first letter from the Continent 
to England to be transmitted by this means has already 
arrived. On Sunday evening, August 27th, M. Mare 
Pourpé flew across from France carrying a letter from 
the engineer to the Boulogne Harbour Board addressed 
to the French Consul at Folkestone. The aviator returned 
to Boulogne the following morning. It is interesting to 
note that although he gave the mail boat from Folke- 
stone a start of half an hour his machine was being 
hauled to its shed at Boulogne when the vessel arrived. 
The sea passage of 30 miles was, in fact, accomplished in 
32 minutes. 


Augustin Normand. 

France, and particularly Le Havre, owes much 
to the family Normand, which has built ships for her 
service for more than a century and a-half, but it owes 
most to the late Augustin Normand, whose reputation as 
a builder of torpedo craft was world-wide. It was not 
surprising, then, that almost immediately after his death 
in 1906 steps were taken to raise a permanent monument 
to his memory. This takes the form of a bronze statue 
of the famous shipbuilder and scientist raised on a stone 
pedestal decorated with figures in high relief, which has 
been erected in the old market place at Havre. It was, in 
the presence of a representative of the French navy 
and of other notable persons, unveiled on August 20th. 
In the course of the speeches which followed the unveil- 
ing, it was recalled that the first Normand torpedo boat 
was delivered at Cherbourg in 1878; it weighed but 
30 tons, and from it progress was made step by step to 
the 100-ton boats, the last of which was completed in 
1906. The first “high sea” boat built by Normand, 
the Avant Garde, was accepted by the Government in 
1889, and the first destroyer, the Durandal, issued from 
the same yard in 1899. 





THE IRON AND STEEL INDUSTRIES OF ITALy. 
(By an Italian Correspondent.) 
No, II.* 
LIGURE METALLURGICA AND LA SIDE. 
RURGICA DI SAVONA. 


LirrLe more than fifty years ago the shores of the 
Italian Riviera were teeming with an industrious popula. 
tion almost as dense as that which swarms there now, a 
population of sea-bronzed men well used to the handling 
of the axe and caulking iron, and proud of their ancient and 
honoured craft of Ligurian “Calafati.” It seemed as if 
nothing could ever shake an essential industry so firmly 
established of which they were acknowledged inasters 
and the news of the first iron ships built far away from the 
scene of action produced no feeling of anxiety, but rather 
was criticised with the pitying condescension bestowed by 
long experience on obviously misguided efforts to pervert 
fixed systems. It was scarcely worth bestowing a serious 
thought on them even when the new “ coffin craft" began 
to appear at frequent intervals in this inland sea. They 
were mere monuments of passing folly, not rivals of the 
future. And so the numberless wooden shipbuilding 
yards which fringed the shores multiplied and reached 
their highest point of prosperity when on the brink of 
ruin. But a few years passed by, and the change had 
come in earnest, and orders slackened and then ceased, 
transferred from the once busy centre to other shores 
where iron was plentiful and men understood its working 
and its adaptation to the new use. And then the ship. 
yards began to close, and the “ masters of the axe and 
caulking hammer ” became aware that want was at their 
very doors. 

All this happened between 1860 and 1875, at which 
latter date the distress among the Ligurian population, 
consequent on the collapse of their vld means of susten. 
ance, reached an acute point, and for five years all efiorts 
to alleviate it seemed paralysed. It was then, in 1880, 
that the Genoese financier, Edilio Raggio, the same who 
later on effected the great operation of transferring the 
mines of Elba from their Belgian owners to the present 
Italian Syndicate, made the first move which was to 
restore to his province the old art reborn with nature 
changed, according to new exigencies. And thus came 
into being the first Ligurian steel works, which, expanding 
as years went on, ripened in 1891 into the present 

Societa Ligure Metallurgica di Sestri Ponente.—As 
the oldest of the members of the present syndicate it is 
worthy of consideration, and though inferior in poten- 
tiality and plant to its more modern partners, covers a 
space of 66,550 square metres, of which 23,497 are 
built over. Its three works—shown in the accompany) 
ing perspective view, Fig. 1—the Ferriera Centrale, Chiara- 
vagna, and Multedo, are joined together by a norma! 
gauge railway, and each has its separate part to play. 
The smallest of them, Multedo, covering an area of 
26,716 square metres, is, as it were, the servant of the 
others, for, though making locomotive springs and fish 
plates, its energy is mostly given up to the unlading of 
the cast iron and ingots from Ilva and Elba, which are 
put, together with the scrap iron, into its large depots. 
For this purpose it has a wharf extending 132 m. into 
the sea, and eleven cranes, together with cold saws for 
the cutting up of old armour plate. Here, too, is the 
central electric station, for giving light and power to the 
works at Sestri, containing two static transformers which 
step down to 380 volts, the current received at 12,000 volts 
from the Officine Elettriche Genovesi, and a continuous 
current rotary converter at 550 volts; besides a reserve 
steam station with a Babcock- Wilcox, a Lancashire, and 
a Biittner boiler, together with a Tosi triple-expansion 
engine with 400-kilowatt dynamo. The Chiaravagna 
Works, covering’ an area of 8200 square metres, have 
also a small electric station and a pumping plant 
with three double-acting plunger pumps drawing the 
water for the works. The well, which is 7 m. deep, never 
runs dry, and is used also for the Sestri Ponente estab. 
lishment when the Gorzente stream, on which this latter 
mainly depends, is reduced by drought. The plant, not in- 
cluding the subsidiary departments, consists of rolling mills 
II. and IIL., the former for inedium sections, with three 
three-high housings and rolls of 680 mm. diam. and 1.80 m. 
body, driven by a Tosi tandem compound 1000 horse 
power engine, with 36-ton fly-wheel. For the heating of 
the ingots or fagots there are two Frederick Siemens gas 
furnaces, with a capacity of about 75 tons a-piece in the 
twenty-four hours. Rolling mill III., for small sections, 
comprises a roughing mill and a finishing roll. The first 
has three-high housings and rolls of 420 mm., and is 
driven direct by a Tosi 500 horse-power tandem compound 
engine with 26-ton fly-wheel ; the second, which is rope- 
driven, has six housings and rolls of 310mm. The waste 
heat of the two furnaces serves two Steinmiiller water- 
tube boilers, which, added to three others of the Tosi 
superposed type working at 13 atmospheres, make up the 
plant for the steam production. 

The Central Works at Sestri Ponente, covering 
31,634 square metres, are the most important, and con- 
tain, besides offices, fitting shops, erectiog department 
and depdts, the rolling mill plant, steel works, and steel 
foundry. This latter has a drying stove, a 40-ton over- 
head electric traveller, together with two shaft furnaces 
for the dolomite, with corresponding mixing machines. 
The steel works, which have a maximum production o! 
55,000 tons, contain six Siemens-Martin basic furnaces, 
four of which are of 7 tons, and the other two of 12 and 
15 capacity respectively. Each of these has an hydraulic 
jib crane and an electric overhead traveller of 10 and 
40 tons for the ladles, but the charging is still done by 
hand. The producers are of different types, as the Duff, 
the Siemens and the Poetter. The rolling mill plant 
is made up of five units, together with one for small 
sections, consisting in triple billet roll and finishing roll 
together with gas furnace and Morgan producer. The 
five units are as follows :— 
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Rolling mill I, for medium sections, with triple three- 
high housing. This has rolls of 660 mm., is driven by a 
1000 horse-power Tosi engine with 45-ton fly-wheel, and 
is connected with two mixed combustion furnaces with 
electric fan blast and mechanical pusher. é 

Rolling mill A, for sheet and thin plate work, with 
double housing for two rolls; has rolls of 660 mm. 
diameter, and 1.26 m. body, and is driven by a 350 horse- 
power Corliss engine with 40-ton fly-wheel. The ingots 
are heated and reheated in two mixed combustion furnaces 
with forced draught. ; 

Rolling mill B, for plates, with adaptable three-high 
housing; has rolls of 660 mm. diameter with 2 m. or 
1.60 m. body and is driven by a 1200 horse-power Tosi 
engine with 54-ton fly-wheel. There is also a housing for 

© rolls with rolls 660 mm, and 1.50 m. body for working 


10 YO 
equertil plate. In this case there are also two heating 


Ligurian coast within a few miles of the last works, and | but still too limited area, of 115,788 square metres, of 


is eminently fitted by its geographical position to meet 
not only the large local demand, but that of the whole of 
Northern Italy, and to obtain its supplies of raw material 
at the lowest possible cost. Its origin, as a puddled iron- 
works in 1861, was a humble one, and it had experienced 
a chequered career in several hands when it was taken 
over by the Acciajerie di Terni, who, having worked it 
for a few years, turned it into the present company in 
1900. But the works, as they were then constituted, 
were wholly inadequate to the carrying out of the pro- 
gramme which the directors had set before them; for 
not only was the plant unsuitable for production on 
such a large scale as was foreseen by the moving spirit of 
the enterprise, Ing. Cesare Fera, but the position of the 
works, hemmed in as they were between the sea, the hill 
on which stands the S. Giorgio fortress, the railway and 


which 63,076 square metres are built over. 

It is impossible to visit the works without being struck 
by the rational method in which the plant is arranged. 
The producers are ranged down one side of a broad space 
about 200 m. long, with three overhead travellers and 
four hydraulic elevators for the scrap. On the other side, 
and parallel, are the seven Martin furnaces, five of 36 tons 
and one of 18 tons with basic hearth, together with 
one of 15 tons with acid hearth charged by two electric 
charging machines—see Fig. 3—which run down the 
line on a platform raised above the level of the works 
where the ingot pits are situated. The coal depdts for 


| about 12,000 tons, with their cranes and necessary appa- 


ratus, are behind the producers, and the coal is brought 
by a belt conveyor which is prolonged to the central 
station of the boilers. 


Chiaravagna 























Multedo 


furnaces, the waste heat from which is utilised by the two 
Biittner boilers mentioned below, and there are besides 
two shears—one with 2.8m. blade—an electric straightener 
for working hot and another for working cold. 

Rolling mill C, for small sheets, is a twin-mill driven 
by a 200 horse-power Corliss engine with 20-ton fly-wheel 
and two furnaces. 

Rolling mill D, also for small sheets, with double 
housing for two 660 mm. rolls and heating furnace, driven 
by the same engine as is used for mill B. There is alsoa 

Rolling mill for small sections, with gas heating oven 
and Morgan producer. 
three high housings, having rolls of 550 mm. with 1.80 m. 
body, together with a finishing roll, with four high hous- 
ings, and 450 mm. rolls. Both are driven by a 400 horse- 
power Sulzer tandem compound engine with 35 ton fly- 
wheel. The water for the condensers of all the engines is 
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Fig. 1-THE WORKS 


the harbour—see plan—was unfortunate in the extreme. 
A radical change was necessary, and to make it the com- 
pany in 1903 increased its initial capital of 9,000,000f. 
to 30,000,000f., and set to work to renew its entire 
| plant according to the most modern standard, 
|a policy which it has since kept in the first line, 
|as the visitor to-day may see from the dates on 
| the various items of machinery. But the great difficulty 
| lay in the narrow space, which could not be increased, 
| between the railway and the sea. As the works were 
| then disposed, the rolling trains were all placed breadth- 
| ways, and the space was sufficient for the making of 
| railway rails as then practised in Italy, with small ingots 
| giving one or two rails each. But the old process not 
| only represented a loss of time and output in comparison 
with the new method of working in vogue in England 
and Germany, but necessitated a less reliable product on 
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OF THE SOCIETA LIGURE METALLURGICA 


The rolling trains, of which illustrations are given in a 
Supplement, are as follows :— 

I. Blooming mill for ingots of 500 mm. by 500 mm. 
section, up to 34 tons weight, giving blooms of 100 mm. 
This mill, which has 


to it a hydraulic shears working at 500 atmospheres, 
cutting blooms up to 400 mm. by 400 mm., or 260 mm. by 
600 mm. section, two batteries of pits, stripper, and usual 
accessories. Its production is 1000 tons in the 24 hours. 
From it the blooms are taken either to No. 2 by the side 
of the blooming mill or to No. 3. 

II, Taking the place of the old disc mill, has two 
three-high housings and one twin roll. The rolls are 
850 mm., and the capacity about 500 tons in 24 hours. 
It is driven by a twin compound reversible engine of 6000 
horse-power, which works the blooming mill also. 
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Fig. 2—THE WORKS OF THE SOCIETA SIDERURGICA DI SAVONA 


pumped from the sea by three centrifugal pumps. The 
boiler plant consists of three batteries: (1) three Lanca- 
shire—of which two Tosi-superposed type—with 575 
square metres heating surface; (2) four Lancashire with 
300 square metres; (3) two Biittner boilers with 


210 square metres, making a total heating surface of | 
1085 square metres. The loading wharf, projecting 100m. | 


| account of the cooling and reheating of the small ingots. 
The working with large ingots of 3} tons, as practised | 300 tons in 24 hours. 
now at Savona, ingots which are never allowed to cool, | 
and give seven twelve-metre rails of 36 kilos. per lineal 


| 


| metre, or five to six heavy, 46 to 50 kilo., rails, was impos- 


sible owing to the cramped situation above mentioned ; 
so a plan was hit on which, simple as it may seem, must 


into the sea, is served by four full-gauge railways and | nevertheless be always a brilliant discovery in the eyes of 
four portable cranes of three and six tons, which unload | those who know the topographical difficulties of the 
by means of iron buckets made in two sizes, for 1200 kilos. | works. The rolling trains were all turned round 90 deg., 
of coal or for 1500 kilos. of cast iron. The railway system | so as to make them run lengthways with the maximum 
in the three works consists of 4186m. of full gauge and | length of the buildings, and this was increased to the 
2261 m. of narrow gauge, with six locomotives, and the | uttermost, extent of 245 m., thus giving room for the 
total output of the 1800 to 1500 workmen in the employ | men to work in, and increasing production by saving time. 
of the company is from 60,000 to 80,000 tons per year. LA part of the fortress was also levelled, and the gain, 
Several illustrations of these works are given on page 232. | added to that produced by ingenious methods of saving 

The Societa Siderurgica di Savona is also on the | space in the interior, have given the present increased, 





III. The first middle train, with a production of about 
This has rolls of 650 mm., and 
electric roller tables, and can roll in a single heat blooms 
from the blooming mill, or blooms prepared in a special 
double mill, with rolls 800 mm. diameter, when the rolling 
begins with cold ingots. For this reason there are two con- 
tinuous reheating furnaces for ingots of 400 mm. section, 
and 2000 kilos. weight with hydraulic pushers and ingot 
cranes, while a third, with electric charging machine, is 
used when working sections of relatively small weight. 
A reversible twin 8500 horse-power engine drives this 
mill, as also the rolling train for billets, which is 
situated by its side, and which, like the middle train, has 
electric live roller tables. The other middle train, driven 
by a Tosi 1000 horse-power tandem compound engine 
with 65-ton fly- wheel, has been transferred to another part 
of the works, where it has space to roll bars of 50 m. length. 
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IV. A small rolling train (rod mill), called here “ ser- 
pentaggio ” on account of the serpentine movement made 
by the small sections, of which it produces from 80 to 60 
tons in 24 hours. This has an intermediate mill with 
350 mm. rolls, and seven roughing and finishing mills 
with 260 mm. rolls. Its engine drives also a little mill 
—400 mm.—for small rails of 4 kilos. to 12 kilos. per 
lineal metre. 

V. A Louth plate rolling mill, with three-high housing 


and rolls of 775 mm. diameter, driven by a 1500 horse- | 





The numerous hydraulic tools in the works are actuated 
by water supplied under a pressure of 60 atmospheres 
by electric automatic pumps in a separate station, where 
is also the electrically-driven air compressor for the 
hammers, a system found here more advantageous than 
the direct use of steam, on account of the waste due to 
the condensation of the latter. The boilers for the 
central electric station and the large rolling mills are 
placed by themselves in another section. They are of 
various types, and have a total heating surface of about 











Fig. 3—SAVONA—FURNACE CHARGING MACHINE 


power horizontal engine with 75-ton fly-wheel, and pro- 
ducing 150 to 200 tons of plates per 24 hours. The rolls 
of the first mill have 2.60 m. body, and take thicknesses 
of 6 mm. upwards, while those of the second with 2 m. 
body are for thicknesses less than 6mm. The first mill 
has now been fitted up as a universal for large sheet 
billets up to a metre broad and 25 m. long, and is driven 
by a 1000 horse-power tandem compound Tosi engine with 
60-ton fly-wheel. 

VI. The tin plate rolling train for plates of a minimum 
thickness of 0.2 mm. is composed of two trains working 
hot and three cold, and is driven by an electric 800 horse- 
power motor. 

Each of these rolling trains has its own roll turnery 
with 17 large lathes in all, besides the other necessary 
tools. The mechanical section of the Siderurgica is, in 
fact, as perfect as modern science can make it, and 
provides or repairs all parts of whatever kind necessary 
in the works. Among the principal tools are a universal 
milling machine, a large radial drill, a section-iron 
straightener, a roller straightener for plates, two large 
plate shears, a multiple hydraulic press for straightening 
large sheet billets hot, and a press for shaping metallic 
sleepers. But any attempt to describe the numerous 
finishing shops or other auxiliary departments, as that of 
the boilermakers or of the laboratories for chemistry, for 
mechanical tests and for metallography, would be quite 
outside the limits of this article. 

Some mention must, however, be made of the foundry, 
which produces the ingot moulds, rolls, housings, and 
other accessories for the establishment, as well as piping 
for gas and waterworks, of which it has furnished about 
100,000 tons to various companies. These two branches 
are kept apart in separate sections, the former for spare 
pieces having two cupola furnaces and several drying 
stoves with electric cranes of 15 and 20 tons capacity ; and 
the latter, for the vertical casting of iron pipes, having 
three Krigar cupolas of 6 tons per hour capacity with 
separate crucibles and rotary Krigar fan for blast. 
The casting zone is divided into three departments, 
according to the size of the pipe, which ranges up to 
1.25 m. diameter ; while round the whole of the lower part 
of the section runs a deep ditch giving light and air to 
the workmen. 

The motive and lighting power at the Siderurgica is— 
with the exception of that for the principal rolling mills 
—all electric, and the Central Electric Station is a 
double one. The department for production is kept as a 
reserve station, and contains a horizontal triple-expansion 
four-cylinder Tosi engine of 1500 horse-power, and 
another 800 horse-power vertical quadruple-expansion by 
the same firm, together with two continuous current and | 
two three-phase current dynamos. The transforming 
station, which isin active use, consists of four mono- phase 
transformers, one kept as a stand-by, with two secondary 
ones, each of which latter admits the current stepped down 
from 22,000 to 380 volts into two Westinghouse rotary 
converters of 600 kilowatts and 600 volts. A third converter 
is in reserve. The primary current of 1200 kilowatts at 
22,000 volts, derived from the Societa Idroelettrica di 
Roja, is three-phase, 50 periods, and transformed mostly | 
into continuous current at 600 volts; but there is also in 
the station a fourth transformer of 550 kilovolt-ampéres, | 
on the three-phase principle, used for the direct driving of | 
the small three-phase motors of 2 to 40 horse-power, 
scattered about the works, which utilise about 250 kilo- 
watts of the total energy supplied. 


4000 square metres. 
works are of the most complete kind, consisting not only 
of two loading wharves, where large ships can lade, but 
of ten locomotives and 20 kiloms. of private line con- 
necting with the main line of the State. The number of 
hands employed is between 3000 and 3200, all of whom 
are insured in the private insurance offices, the “ Sideros”’ 
of Genoa. 

The works of the company are full of interest to the 
visitor, not only because of the essentially modern 
character of the plant itself, but also on account of the 








| plane factory in Europe, and probably in the world. 


| purposes. 


| to iron sleepers. It must also be considered that 


of 


manufacture of plates for naval purposes has been at he 
nationalised by the same energy and efficiency, and that 
the Italian shipyards, now finally reformed to meet the 
new requirements, are almost entirely dependent for theiy 
supply on the Societa Siderurgica di Savona. 

I desire to thank Ing. Sacchetto and Ing. Bondolf 
both of the above company, for the photographs, repro. 
ductions of which accompany this article. 








AN AEROPLANE FACTORY AND ITS WORK. 


By the courtesy of the British and Colonial Aeroplane 
Company, Limited, of Bristol, we are able, as the result of 
a visit to its works at Filton, to describe the largest aero. 
It is 
fully staffed and equipped works covering 14 acres of enclosed 
space, with upwards of 15 acres for extension and testing 
Of the enclosed space the shed and buildings 





| occupy 2230 square yards, a temporary hangar and enclosed 


forecourt cover 2560 square yards, and there is also a yard of 
1260 square yards area. The company was formed in March 
1910, with a fully subscribed capital of £50,000. The chair. 
man is Sir George White, whose leading work in the develop. 
ment of transport systems is well known. His brother, Mr, 
Samuel White, is also a director of the company ; his son 
Mr. G. Stanley White, is the managing director, while his 
nephews, Mr. H. White Smith and Sidney E. Smith, are 
respectively secretary and manager of the company, 
Although the company has at the time of writing been in 
existence less than two years, it has already the works 
at Filton, which it is our purpose to describe, supplemented 
by sawmills at Brislington, near Bristol. A chain of flying 
schools has been established across the South of Engiand, 
commencing at Filton, the next being at Amesbury, on 
Salisbury Plain, about 40 miles distant ; the next being at 
Brooklands, 62 miles from Amesbury ; and the terminal 
station being at the Eastchurch Aerodrome of the Royal 
Aero Club on the East Coast, 60 miles from Brooklands. In 
addition to this, educational commissions consisting of 
business managers, expert flying men with Bristol machines 
and mechanic staffs, have been sent out to Australia and 
New Zealand, South Africa, the Straits Settlements, and 
Java. 

The personnel of the works includes a constructional engi- 


| neer—Mr. G. H. Challenger—and two assistant engineers— 


| structional and operating staffs. 
| about 120 skilled workmen in steady employment divided 


The means of transport within the | 
| department being composed of 





Mr. Herbert J. Thomas and Mr.C. P. Pizey. The work 
then divides itself into two branches, carried on by the con- 
The former consists of 


into departments, each controlled by a leading hand under 
the supervision of the engineering staff, the operating 
certificated pilot avia- 
tors such as Mr. Maurice Tabuteau, Captain Bertram Dick- 
son, Mr. Maurice Tetard, Mr. W. Graham Gilmour, Mr. P. 
Prier, Mr. H. M. Jullerot, Mr. Sidney E. Smith, Mr. H. J. 
Thomas, Mr. C. Pizey, Mr. Leslie McDonald, Mr. Henry R. 
Flemming, &c., whose names are well known in aviation 
circles. 

At the commencement of manufacture it was decided not 
to complicate matters by manufacturing from the raw 
material, but to take advantage of the existence of sawmills 








Fig. 4—SAVONA—MEDIUM ROLLING MILL 


ingenious methods of utilising space above referred to. 
These methods in some cases take the form of hollow 
inclined planes which obtain the desired effect of adding 
the length required for certain rolling trains while not 
detracting from the ground area. It must also be remem- 


| bered that, in a few years of life, the Siderurgica has been 


able not only to rise to a high grade of production in pipes 
and tin-plates, but to specialise itself in material for the 
permanent way, in which branch Italy was entirely 
dependent on foreign import, and in which the works have 
as yet furnished more than 500,000 tons of rails, in addition 


controlled by the directors belonging to a sister company, 
where specially selected spruce, ash, and walnut is roughly 
sawn to shape, and then, after inspection by one of the 
Aeroplane Company’s inspectors of each part, in which any 
flaw involves rejection, the material is conveyed to Filton 
and stored in special racks, marked and numbered. This 
store has usually over 200 tons of wood in stock, sufficient to 
build three or four hundred aeroplanes. A very large pro- 
portion of this must, however, be regarded as waste wood, 
because, in passing through the process of planing, trimming 
down, and polishing, the same rigid system of inspection is 
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observed, and the slightest flaw, such as a knot or a shake, 
involves rejection. As a matter of fact, a buyer of a Bristol 
biplane pays not only for the material and work put into his 
machine, but also for that which is rejected—a system of life 
insurance which has its advantages, as contrasted with some 
of the constructional work which has been turned out on the 
Continent. 

The system of working to stock orders is observed through- 
out the shops. This means that each workman becomes, by 
constant repetition of the same work, a specialist on that 
particular section, and can more easily detect any fault. 
Adjacent to the wood stores there are twenty-six carpenters’ 
benches, where the stanchions, skids, cambered ribs, &c., are 
shaped up to working drawings and tested by template. An 
accuracy of ygin. in the maximum dimension of any member 
is observed, while the stream-line formation of the spars and 


working on ladders, but in order to provide ample headroom 
in building, the height of the roof ties from the ground—which 
is accurately level and solidly concreted—is 16ft. A system 
of glazed roofing, supplemented by arc lighting, provides 
splendid illumination during both ordinary working hours 
and overtime. The productive capacity of the works is three 
complete aeroplanes per week ; the average output at present 
is two per week, with a considerable amount of experimental 
work. Figs. 5 and 6 show portions of the interior and 
exterior of these works, while Fig. 1, page 225, shows the 
ordinary biplane, which is the standard product of these 
works. This design consists of two main planes with a 
lateral span of 34.5{t. The total length of the machine head 
to tail is 38.5ft., and the height is 11.9ft. In front of the 
main planes is the elevator, which, working in conjunction 
with a flap placed at the trailing edge of the tail planes, is 











Fig. S-THE PROPELLER BAY 


other portions is regulated with great precision. In the pro- 
pellers, for example, a deviation of a millimetre from the 
templates is inadmissible. The result of the manufacturing 
process is that there is no running backwards and forwards 
between the erecting and machinery bays in order to get 
things to fit. During a detailed inspection we were unable 
to detect any occurrence of this nature, and the correspond- 
ence of the structural members with their erector’s gauges 
was remarkable. The wire stays, for example, were cut off 
te dead length, and on assembling and fixing a few turns of 
the strainers were sufficient to bring the whole structure int» 
a taut condition. 

_ The company manufactures practically the whole of its 
iron and copper parts, with the exception of such standard 
articles as springs, wire, nuts, bolts, and strainers. For 
this purpose a light machine shop finds a place in the works, 
where such tools as a small lathe, two drilling machines, 
mechanical hacksaw, vertical sawing machine, grindstone, 


controlled by the pilot’s hand lever.«.This, placed at one side 

| of the pilot’s seat, elevates or depregses*the biplane by a for- 
ward or backward movement. The same lever, by means of 
a strongly made universal joint, can-also move laterally, 
actuating two ailerons placed at the right and lefi-hand 
trailing edges of the main planes, elevating the right-hand 
one and depressing the left-hand one, or vice versa, according 
to whether the lateral movement is to left or right. These 
flaps, besides assisting the rudder action, maintain the 
stability of the plane against canting whilst turning. The 
steering is effected by means of either two or three vertical 
planes or rudders in the tail, operated by a horizontal 
pivoted lever worked by the feet. In the military type the 
upper planes are fitted with extensions, giving a total span of 
51.3ft., which can be erected or dismounted in a few 
minutes at will. The military type—Fig. 2, psge 225—is 
capable of carrying a pilot and two passengers for long-dis- 
| tance flights, 











Fig. 6—-WORKS OF THE BRITISH AND COLONIAL AEROPLANE COMPANY 


emery-wheel, &c., are placed. Adjacent to this is the copper- 
smiths’ shop, equipped with forges, acetylene welding plant, 
&c. In addition to careful scrutiny of each piece for possible 
flaws, a certain proportion of the parts are taken as test 
samples and tested to destruction in order to maintain the 
standard of work. The whole of the power requirement and 
lighting of the works is supplied from a central electricity 
supply system. 

After leaving the machining shops, the various parts, such 
as ribs, stanchions, metal parts, &c., are stacked and drawn 
upon by the erectors or the coverers as required. The works 
manager, whose office is placed to command the whole of the 
works, inspects all the ribs, &c., used in the planes before 
they are covered with the Egyptian cloth fabric, which is 


The Bristol biplane is perhaps slightly heavier than some 
| of its continental competitors, having a weight of about 
| 8001b. when sufficient oil is carried for a three-hour flight. 
This is accounted for by its solid workmanship. For 
| example, the attachment of the operating levers to the 
| ailerons, rudders, and elevators are such as to render them 
| immovable without the complete wreckage of the part to 
| which they are fixed. The chassis is one of the few wheel 
| chassis in which it is possible to make a safe landing on 
| broken ground, as it combines the advantage of an up-turned 
| skid in front, acting as a safeguard against capsizing, with a 


| wheel chassis whose wheels it would be difficult to buckle. 
| The main planes are divided at the centre and secured by 


| rigid joints, enabling the easy truing up of the planes and 


used in preference to any other covering material on account | simple transport. After erection this sectionalisation is taken 


of its great tensile strength. Owing to the lightness-of the 
erecting operation, no overhead traveller is required, the men 


| advantage of in packing the planes into covered vans for 


railway transport. Two covered motor vans are required for 





the transport of one complete machine. The planes, which 
are shaped from actual experiment, so that a considerable 
amount of reserve lifting power is given under normal condi. 
tions of flight, are constructed with the view of easy repair in 
the case of accident. Even where covered with fabric, the 
ash and silver sprace is treated with damp-proof varnish to 
avoid warping and rot. The supporting area of the planes jg 
457 square feet, easily capable of carrying a passenger and 
enough petrol and oil to last 200 miles. 

A recent development in design is shown in Fig. 3, 
page 225, representing the racing biplane built by this com. 
pany. It will be seen that a covered fuselage, somewhat 
similar to that employed in a monoplane, is used, this 
sheltering the pilot. The chassis, supporting wings, stabilis- 
ing and controlling surfaces are attached to it, and the 
planes are carefully designed as the result of a large number 
of experiments to give maximum lift with minimum drift, 
The monoplane non-lifting stabilising surface with the 
elevating planes and rudder are in the rear of the machine, 
The width of span is 26.9ft., the height overall is 8.5ft., and 
the total length is 24.9ft. The supporting area is about 
210 square feet. It is fitted with a 50 horse-power Gnome 
engine, and. weighs, including engine, only 5701b., every 
consideration to lightening the parts consistent with safety 
being given. The main spars are 6f weldless steel tube 
cored with wood, situated in planes at the average position 
of the centre of pressure, the ribs being securely bolted to the 
main spars. The stanchions are of hickory, ash, or spruce, 
according to the nature of the stresses imposed upon them, 
and are specially shaped to minimise the head resistance, 
The construction of the planes renders only four stanchions 
between the top and bottom planes necessary and the special 
construction reduces the number of bracing wires to a 
minimum, considerably decreasing head resistance. The 
controls consist of a vertical lever pivoted at the base and a 
wheel fitted to the top which rotates in a vertical plane. This 
wheel is pushed bodily fore and aft for elevation and rotated 
about its axis for lateral stability of the plane in flight. The 
rudder for directional control is operated by means of a foot 
lever. The chassis is so designed and constructed that it is 
difficult to buckle the wheels; and as in the case of the 





Fig. 7--METHOD OF CARRYING MOTOR 


ordinary planes it is possible to make a safe landing on rough 
or broken ground; but for pure speed the skid portion of the 
chassis can be entirely removed, decreasing dead weight 
and head resistance considerably. 

For the ordinary biplane the Gnome engine of 50 horse- 
power is used, running at about 1000 revolutions per minute 
when leaving the ground, and at 1200 revolutions per minute 
in theair. Undertheseconditions the speed of the plane is about 
40 miles per hour. For the military type a 70 horse-power is 
used. Although these engines undoubtedly use a large amount 
of castor oil for lubrication, their achievements both as regards 
power, speed and durability are so good that the British and 
Colonial Aeroplane Company feel justified in obtaining the sole 
agency in Great Britain and the Colonies for this engine. Itis 
not proposed here to describe the engine, as it will already be 
well known to our readers ; suffice it tosay that at the Filton 
works is the unusual spectacle of seven or eight Gnome motors 
constantly in stock in a specially warmed, dry and dust-free 
store, ready for use. One of the company’s engineers in 
France attends the test bed trial of every engine shipped to 
England in order to secure the utmost reliability. he 
method of supporting the motor on the framework of the 
plane is shown in Fig. 7. 

The propeller, which is mounted directly on the engine 
rotor, is perhaps one of the most interesting portions of the 
construction. It is made of the laminated type, horizontal 
sections of the blades being developed from a series of cross 
sections calculated to give maximum propulsion, good factor 
of safety and minimum of weight. These sections are then 
glued and pegged together, allowed to set hard under clamps, 
and then shaped down to blade form as determined accurately 
by template, being then given a high polish to reduce the 
friction coefficient to 4 minimum, The propellers are made 
in selected walnut or mahogany, and for the 50 horse-power 
engine their diameter is 2.6m. The pitch is from 1.32 m. to 
1.4 m. as required. Their design is based on a modification 
of Drzwiecki’s equations, based on a determination of the 
total reaction on an element or strip of the blade, the inte- 
gration of which gives the total reaction one of whose rect- 
angular components gives the thrust on the shaft and the 
other the power—neglecting mechanical and surface friction 
—of the engine. The surfaces throughout the blades are de- 
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signed as far as possible to give an equal action on the air at 
all diameters of the blade, and the thickness of the blade at 
each section is calculated to give the necessary strength. 
From a series of such calculated sections the horizontal sec- 
tions are drawn and, as mentioned above, transferred to the 
wood, which is cut in accordance with them. The difference 
of angle of inclination between front and back edges of the 
blade is about 6 deg., the design following generally the prin- 
ciples of marine propeller construction, except that higher 
speeds of rotation are involved. In order to avoid inter- 
ference in the action of one blade on the air with that of 
another, the vertical distance between the planes of their 
inclined surfaces, on the developed surfaces of their path, is 
twice the length of the chord of the blade edge exposed to the 
air resit tance. 

It is no object of this article to enter into the questions of 
aeroplane design, but one or two instances may be given of 
the application of research work to the design of the Bristol 
biplane and a new monoplane now in process of experiment. 
One of the first points studied was the strength of materials 
employed in aeroplane design. This involved a considerable 
amount of experiment as regards the stanchions for the main 
planes. For example, it was quickly seen that Euler’s 
formula gave results very far from practical conditions, and 
tests on the buckling load of these stanchions were under- 
taken. In the design a safety factor of four was given, the 
tests applied being oscillatory. It may be pointed out, by the 
way, that a factor of safety on a buckling load gives a larger 
reserve of strength than on the breaking load, when the con- 
ditions of flight are considered. The pressure of a gust of 
wind opposing the aeroplanes, even if sufficient to reach 
the buckling stress, is usually of a too transitory nature to 
make buckling reach anywhere near the point of fracture. 
The wire tension members of the planes, consisting usually 
of Nos. 12 and 14, and sometimes of Nos. 16 and 18 §.W.G. 
piano wire, have also been subjected to test, the breaking 
stress averaging 115 tons per square inch steady load, the 
wires having a certain degree of ductility giving reasonable 
extension before fracture. This testing is also applied to the 
strainers used, and the interesting point has been noted that 
in testing these strainers to destruction failure never occurs 
in the muff-coupling but always across the screw thread, as 
shown in sketch, Fig. 8. The best fabric which has been 
found possible to employ is Egyptian cotton, and in test it 
has been found that along the warp this material has a 
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Fig. 8 


breaking load of 200 lb. per foot ; while on the weft thefigure 
is 2501b. per foot. The factor of safety for the fabric under 
flying conditions is therefore very high indeed, as the normal 
stress in fabric is only about 31b. per square foot. 

It was mentioned above that in conducting these tests 
variable stresses were applied. The conditicns of flight are 
hardly ever such that a steady stress is imposed on the struc- 
ture. A machine flying at 40 miles per hour, meeting a 
gusty wind travelling at, say, 20 miles per hour, varies its 
relative speed in the ratio of 4 to 6, and as the stresses im- 
posed on the structure vary as the square of the speeds there 
would be, under these conditions, an alternating stress on 
the structure varying from normal to double normal value, 
and the factor of safety in the Bristol biplane has been 
allotted with respect to these conditions. 

Surface friction has also been carefully investigated, the 
resistance due to it being proportional to the square of the 
velocity and directly as the surface exposed. It has been 


“ . V?S, where W = 
29 

weight in pounds of a cubic foot of air (.0811b.), g = 32.2; 
V = velocity in feet per second, and S = surface exposed 
(both sides) in square feet, f has a value of .006 for ordinary 
fabric and .003 for smooth propeller blades, which are most 
carefully polished in the Bristol planes unless intended for 
transit abroad, when they are weather-proofed by fine canvas 
covering. For varnished surfaces, such as those of the 
stanchions, the friction coefticient is .004. In considering 
the tension wires of the planes these are treated as cylinders. 


-K TV". LD, and 


6 
for smooth wires (and string which has been sized over) 
K .45, while for stranded wire and fairly smooth rope 
K = .5. It has been found that the head-and-tail resistance 
of the stanchions varies as the square of the ratio of their 


found that for the formula R = f 


Given a length L and a diameter D, R 


longer and shorter diameter, i.e., as K! (s Taking into 


account the friction resistance, the total resistance is there- 
2 : 

hone [2 K! (*) 4 t] s". V2, Kk" is found to be equal 
0 9 

to .3. In considering the total reaction of the main planes, 

from which the lifting power of the biplane is determined, 

the action is considered as that of diverting a stream of air 

from a horizontal direction through an angle a at which it 

leaves the trailing edge, as shown in the diagram, Fig. 9. 
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Fig. 9 


Under these conditions the total reaction equals K (chord 
x span) “ , V? sin a, and for good lifting surfaces K is 


found to be about 1.3. The same principle applies, as 
mentioned above, to the propeller blades, but in order to 
avoid any chances of interference it is there considered that 
the width of the stream of air dealt with is twice the length 
of the chord, although K is only given a slightly longer 
value, namely, 1.4. 





It was mentioned above that a considerable amount of 
experimental work was proceeding at Filton, in addition to 
the production of the firm’s standard biplanes. This has 
culminated in the production of a new monoplane shown in 
Fig. 4, page 225. The fuselage is a triangle in cross section, 
tapering toa point at either end. One of the features of 
construction is the large use made of steel wire tension 
members combined with wooden stays shaped out to an 
L section to give maximum strength and minimum weight. 
Screws are economised as much as possible, but no effort is 
spared to make it a mechanical construction in every detail. 
The framework thus formed is covered with Egyptian cloth, 
and at the tail is a fantail elevator with rudiers above and 
below it. At the other end is the tractor, constructed accord- 
ing to the same principle as the biplane propeller, except that 
it draws instead of pushes the machine through the air. 
The chassis has two wheels and a central skid. The main 
plane of this machine is an innovation in design. In 
previous types the warping of the wings to produce lateral 
stability has the effect of putting serious twisting strains on 
its members. In this machine the ribs of the wing revolve 
round the main spar, which is a wood-cored steel tube, the 
limit of their play being fixed by the tension members of the 
wing. Evidences of careful design are apparent in this 
machine. For example, the ribs for the plane are lightened 
wherever it is possible to do so without diminishing their 
strength ; the edges of the plane and supports meeting the 
air are specially shaped to reduce eddy currents toa minimum. 
The wing stays are formed of three No. 12 S.W.G. steel wires 
laid side by side and bound and soldered together at intervals 
giving a strong stay with minimum head resistance, while 
even such details as bushing the holes in the levers, &c., 
with copper, in order to reduce chafing on the steel wires, 
are not overlooked. 








OBITUARY. 


MR. HARTLEY MOTHERSOLE. 


THOSE engineers who made the acquaintance of Mr. 
Mothersole during the few years that he acted as joint 
secretary of. the Ewployers’. Federation. will hear with 
profound regret of his death at the early age of forty-two. 
He was educated at Trinity College, Cambridge, and was 
called to the Bar in 1893, and served as secretary to the 
Departmental Committee on the Procedure of Royal 
Commissions, to the Royal Commission on the Care and 
Control of the Feeble-minded, and to the Royal Commission 
on Trade Disputes and Trade Combinations. The experi- 
ence which he gained whilst engaged on the latter fitted 
him well to assist Mr. Biggart in the onerous work of 
secretary to the Employers’ Federation, and he was appointed 
in 1909. He was a man of marked ability and filled the 
difficult office with considerable skill and tact. The most 
important work on which he was engaged was that connected 
with the boilermakers’ dispute last year. He was a very 
ardent and genuine social worker and his death will be 
widely felt and lamented as much in that sphere as in that 
connected with his vocation. 








Some rules regarding chimneys are given in a paper 
which was read before the Franklin Institute by Mr. H. C. 
Brinckerhoff. One rule which he gives is that a chimney 100ft. 
high will give a draught at the base of 0-6in. of water. This 
assumes 60 deg. air temperature and 450 stack temperature. This 
latter is a trifie low for average conditions, and in many cases it 
would be safe to estimate on 0-7in., although in designing a new 
plant it is always wise to have plenty of draught rather than just 
too little. For any other height of chimney the draught is just in 
proportion to the height of the chimney, measured, of course, 
above the grate. These figures assume reasonable cross-sectional 
area, as otherwise the chimney will absorb a considerable propor- 
tion of its own draught. The author suggests from 16 to 20 square 
feet per 1000 horse-power, although half these areas have fre- 
quently proved sufficient. The horse-power is apparently based 
on 4 lb, of coal per horse-power hour, 


Automatic TELEPHONE EXCHANGES.—In England automatic 
telephones are as yet practically unknown, only two small private 
exchanges having been installed at the Municipal Buildings, 
Glasgow, and at Guy’s Hospital. Trial public exchanges are, 
however, now to be built in England. Quite as important as the 
switching mechanism in the central office of an automatic exchange 
is the impulse transmitter, or number selecting device, on the 
subscriber's telephone. For this reason the petition of the Auto- 
matic Electric Company, of Chicago, in the matter of their British 
patent 809, 1898, on their number-selecting device, for an exten- 
sion of the term of their patent, will be interesting to manufac- 
turers. In Germany automatic telephone exchanges have existed 
for some years in Berlin and at Hildesheim. But in Germany, as 
in England, even capable telephoné engineers failed to realise that 
a new phase in telephone exchange construction was fast approach- 
ing. That the introduction of automatic telephones has become 
such a live and practical problem in Germany and Austria during 
the last two years, may be safely ascribed to the installation of the 
moderate size modern automatic exchanges at Schwabing and 
Haidhausen, two suburbs of Munich, and at Graz, in Austria. 
The results have been so favourable that the Bavarian Postal 
Administration has decided to build further automatic exchanges 
at the Munich suburbs of Thalkirchen, Giesing, and Nymphenburg, 
and to convert the two existing manual exchanges into automatic, 
so that in a few years an automatic system, with a capacity for 
20,000 subscribers, will have been installed. Another automatic 
exchange for 1000 subscribers was recently opened at Altenburg, 
another at Dallmin. Automatic switching will also be adopted at 
Posen, Zeitz, Lauchhammer, and Darnap, and partially at Dresden. 
Private automatic exchanges are being built for a dye works at 
Leverkusen and for Kruppat Essen. In Holland a semi-automatic 
exchange, on the Cl t or Si and Halske system was 
recently opened at Amsterdam. New schemes are also being pre- 

red for other places in Germany, Austria, Holland, and Switzer- 
and. The patent situation in several countries will give rise to 
many interesting conflicts between various manufacturers. The 
confiicts will poe Reve start in Germany, where a large firm has 
patented certain broad principles which are not considered new or 
patentable by several experts. The principal firms interested in 
automatic exchange building in Germany are E. Zwietusch and Co., 
Deutsche Telephonwerke, and Siemens and Halske. Other tenta- 
tive companies formed for this purpose are the ‘‘ Gesellschaft zur 
Verwertung der Hildébrandtschen Erfindungen,” and companies 
interested in patents of E. Blos and Josef Peticky, Ivan Cizek, and 
Frantisek Suchanek. In automatic telephony, asin other branches 
of engineering, much valuable work has been done by inventors 
who are now-a-days almost unknown, even to experts. In this 
connection we name the American Ford, who, as early as 1890, 
had produced a scheme capable of giving telephone service to 

ractically any number of subscribers, with switches comparatively 
Few in number, and of small size. 








STARTING INDUCTION MOTORS. 
No. IV.* 

In starting slip ring induction motors it is necessary to 
perform two distinct operations. The first consists of 
connecting the stator windings to the supply, and the 
second of cutting resistance out of the rotor circuit. Two 
separate switches are frequently employed—a main or 
stator switch and a rotor resistance switch—but some- 
times the two operations are performed by simply moving 
the handle of a controller. {In the case of the squirrel- 
cage machine we have no means of adjusting the resistance 
of the rotor circuit, and as a result a method commonly 
adopted for reducing the starting current is to lower the 
terminal pressure. This, as already shown, reduces the 
starting torque, for the torque of an induction motor is 
proportional to the square of the impressed voltage. It 
may appear that inserting resistance in the rotor of a 
slip ring machine will reduce the starting torque, but 
this is by no means true. The frequency of the rotor 
electromotive force is dependent upon the slip. If the 
rotor could revolve at the same speed as the magnetic 
field the rotor frequency would be zero, whereas when 
the rotor is at rest and the stator windings are energised— 
a condition that exists at the moment when the stator 
switch is closed—the rotor frequency is equal to the 
supply frequency. When an induction motor is at work 
the slip is very small, so that once the machine has been 
brought up to speed the rotor frequency is very low and 
the torque good. 

The rotor impedance is dependent upon the frequency, 
and would fall to the ohmic resistance if the rotor could 
run at synchronous speed. When the rotor is running 
without load, it revolves at a speed very near the speed 
of the field, and the requisite voltage is generated in the 
rotor conductors, which produce currents representing the 
electrical and mechanical losses. Load thrown on the 
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Fig. 48—CONNECTIONS FOR SLIP RING MOTOR 


motor will cause the speed of the rotor to drop, or, in 
other words, the slip to increase. The rotor electro- 
motive force and current also increase, and the rotor 
receives additional electrical power to cope with the load. 
But the current does not increase as the electromotive 
force because the reactance of the circuit is greater, so that 
the speed must drop more rapidly than the growth of 
torque appears to demand. In addition the lag of the 
secondary current becomes great, and this again gives 
rise to a proportionally larger current to produce the 
corresponding torque. 

f we go on increasing the load magnetic leakage 
becomes more and more pronounced, with the result that 
the effective flux is reduced and the speed must drop still 
further to compensate for this. The shape of the speed 
torque curve depends upon the relations existing between 
the resistance and reactance of the secondary and upon 
the leakage factor. The increase of magnetic leakage is 
due to the cross magnetising action of the increased rotor 
currents, and it is easy to see from what has been said 
that the decrease of linked field flux not only lessens the 
torque for the same rotor current, but also makes a greater 
slip necessary to produce the same current. These con- 
siderations go to indicate why the starting torque of a 
squirrel-cage motor is low, notwithstanding that it may 
be drawing several times its normal current. By inserting 
resistance in the rotor circuit the torque is raised until a 
certain critical resistance is reached, beyond which point 
the starting torque decreases. The rotor speed, which 
corresponds to maximum torque, depends upon the resis- 
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tance in the rotor circuit. A certain value of rotor resis- 
tance gives the maximum torque at zero speed, and it is 
often desirable to increase the resistance to this value. 
By inserting resistance in the rotor circuit the starting 
torque may be made anything up to the maximum value, 
which may be two or three times the rated load torque. 

The maximum torque which a motor can give is the 
same for different rotor resistances, but the speed of the 
rotor when the motor is exerting this maximum torque is 
ditierent for different resistances. Thus we can make use 
of this property in starting slip-ring motors so that the 
starting current may not be excessive. The slip at a 
given torque varies directly as the rotor copper losses, 
from which it follows that if the resistance per phase 
winding is doubled the slip for a given torque will be 
increased 100 per cent. In order to arrive at the amount 
of external resistance needed to obtain a given starting 
torque reference may be made to the speed torque curve 
obtained when the motor is worked with the rotor windings 
short-circuited. If, for example, the rated torque exists 
with a slip of 8 per cent., then to obtain this torque 
at starting we should have to increase the slip 
approximately twelve times; the external resistance in the 
starter would therefore have to be twelve times the 
resistance of each rotor winding. It will be understood 
from the diagram—Fig. 48—that the external resistances 
are star connected. If, on the other hand, it is desired 
to start with the maximum possible torque, it is neces- 
sary to determine from the speed torque curve at what 
slip this torque occurs. If this torque occurs when the 
slip is, say, 40 per cent., then to obtain the same torque 
at starting, or when the slip is 100 per cent., we must 
SOD) ae - 

= 2.5 times its 
40 
initial value. The resistance in the switch must be 2} 
times greater than the rotor resistance. 

When separate stator and resistance switch units are 
employed for starting slip ring motors—that is, when 
two separate switches are arranged as shown in the 
diagram, Fig. 48—the form of rotor resistance switch 
frequently adopted for small and medium-size motors is 
the face-plate type, as shown in the illustrations, Figs. 49 
and 50. The former relates to a resistance switch manu- 


increase the rotor resistance about 

















Fig. 49—GENERAL ELECTRIC CO.'8 RESISTANCE SWITCH 


factured by the General Electric Company, of Witton, 
and the latter to a switch as supplied by the Adams 
Manufacturing Company, of Bedford. The construction 
of switches of this description is so simple that they call 
for no special comment. Attention should, however, be 
drawn to the fact that the switch shown in Fig. 50 is 
provided with a quick make-and-break arrangement at 
each contact. Another type of starter for use in the 
rotor circuit of a slip ring motor is shown in Fig. 51. 
This starter, which is supplied by Siemens Brothers, of 
Caxton House, Westminster, has metal resistance strips 
insulated with mica. In the large sizes grid resistances 
are used. These starters are suitable for starting against 
full load once every thirty minutes. Starters of this 
description are supplied in three types—open, protected, 
and totally enclosed. 

The starter illustrated is of the protected type, and is 
designed for fixing to the floor, and if desired it can be 
fitted with overload releases in two of the phases and a 
no-voltage release between two lines, or with no-voltage 
releases only for connecting up to the stator circuit. A 
stator switch interlocked with the starter handle can be 
fitted to certain sizes of these switches. The motor is 
thus cut off from the supply when the starter handle is 
in the off position or when the release operates. The 
stator switch can only be closed when the full amount 
of resistance is in the rotor circuit. When required for 
heavy duty some of these starters are provided with a 
spark diverter. Slow motion gear is also fitted to certain 
sizes of the firm’s starters. This device is recommended 
when the starter is in the hands of unskilled operators. 

The illustration, Fig. 52, shows a switch supplied by 
Siemens Brothers, which can be used for regulating the 
speed of three-phase slip ring motors, by inserting 
resistance in the rotor circuit. The ordinary starting 
switch is unsuitable for this purpose, since it is only 
designed to carry the rotor current for a short period, but 
the switch illustrated has been constructed to dissipate 
the heat generated by the resistances, and to allow the 
motor to run at reduced speed for any length of time. 
These switches, which are air-cooled, are made for use 
with motors ranging from 10 to 100 horse-power. 

Cases sometimes arise where it is required to start slip- 
ring motors from a distance, and for this purpose various 
types of remote controlled starters have been put upon 
the market. The illustration, Fig. 53, shows a switch of 





this description, which is supplied by the Adams Manu- 
facturing Company, of Bedford. It will be gathered that 
the three switch arms are actuated by means of a small 
electric motor. A small switch, which can be placed in 
any desired position, is used to start this motor, when 
the resistance is gradually cut out of the rotor circuit of 
the main motor. When it is desired to stop the main 
motor the remote control switch knob is turned in the 
opposite direction, when the arms of the controlling 
resistance switch are moved to the off position, thus 
stopping the main motor. At the same time the 
mechanism sets itself ready to start the main motor 
again. Slip ring induction motors, as previously 
mentioned, are frequently started, stopped, and reversed 

















Fig. S0—ADAM'S QUICK BREAK SWITCH 


with the aid of special controllers, when all the necessary 
changes in connections are often made by simply turning 
a single handle. The diagram of connections, Fig. 54, 
relates to a reversing induction motor controller as supplied 
by the Electric and Ordnance Accessories Company, Ltd., 
of Birmingham. The principle is simple to follow. There 
are two sets of contacts on the lower top part of the mova- 
ble drum, one set for one direction of rotation and the other 
set for the reverse direction of running. Further, it will 
be noticed that the two sets of contacts above the 
centre line, that is, the moving contacts which cut the 
resistance out of the rotor circuit, are identical, since no 
change in the rotor connections have to be made with a 
change in the direction of running. 

The function of the rotor contacts is merely to cut 
resistance out of the rotor circuit, and so to bring the 
machine up to speed. In the case of the stator contacts, 
which are situated on the lower portion of the drum, the 
arrangements for the two directions of running are 
different, as clearly shown in the diagram. To reverse 
the direction of running of a three-phase motor we need 
to reverse two of the stator leads, and it can be seen from 

















Fig. 51-SIEMENS’ ROTOR SWITCH 


an inspection of the diagram that the stator drum contacts 
are arranged for doing this when the drum is turned in 
the clockwise and anti-clockwise directions. Perhaps it 
will be well to consider the connections when the controller 
handle is placed in each of the eight positions. In the 
first position, it will be noticed, the stator circuit is closed. 
This is brought about by the drum contacts, A B, C D, 
coming into connection with the fixed contacts 9 and 10, 
and 12 and 14 respectively. Any further movement in 
the drum in the same direction makes no change in the 
stator connections. As regards the rotor connections, 
when the handle is in the first position the rotor 
circuit is open. Thus no current flows in the rotor 
winding, and as a consequence the motor shaft remains 
at rest. On turning the handle to the second position, 

















however, the drum contacts E F are brought into cop. 
nection with the fixed contacts 3 and 6, and each of the 
ends of the rotor windings are joined together through 
the full amount of external resistance. In the next 
position the fixed contacts 2 and 3 are short circuited by 
the drum contact G making connection with the fixed 
contact 2. By moving the handle another notch the 
fixed contacts 3 and 4 are short-circuited by the drum 
contact H coming into contact with the fixed contact 4, 
When the handle of the controller is put in the next 
position the drum contact K comes into contact with the 
fixed contact 7, thus short-circuiting the resistance 
between contacts 6 and 7. When the handle is shifted 
to the sixth notch the drum contact L makes connection 
with the fixed contact I, and the resistance between fixed 
contacts 1 and 2 is short-circuited. Further movement 





Fig. 52-SIEMENS’ REGULATING SWITCH 

of the controller handle to the seventh notch brings the 
drum contact M in connection with the fixed contact 5, 
and the resistance between contacts 4 and 5 is short 
circuited. The next and last movement of the handle 
brings the drum contact N in connection with contact 8, 
which short-circuits the resistance between 7 and 4, 
when the three ends of the rotor winding are short- 
circuited. 

When the motor is started by turning the controller handle 
in the opposite direction, the resistance is cut out of the 
rotor circuit in precisely the same manner as described, 
but in this instance the contacts on the right of the 
diagram are brought into action. As regards the closing 
of the stator circuit, however, it will be seen that the 
arrangement of the stator contacts on the right of the 
drum is different to that on the left. In this instance the 
stator circuit is closed by the drum contacts O P and 
ST coming into connection with the fixed contacts 
10, 11, and 13 and 14 respectively. Thus it will be seen 
that the effect of bringing the right-hand stator contacts 
into action is to reverse two of the stator leads, for when 
the right-hand contacts are in use the line contact 10 is 
connected to the stator lead 11, and the line contact 14 
to the stator lead 13, whereas when the left-hand arm 
contacts are used the line contact 10 is connected to the 
stator lead 9 and the line contact 14 to the motor lead 12. 

In order to obviate the employment of contacts rubbing 
on a slowly moving drum, the firm of Dick, Kerr and Co., 
of Abchurch-yard, Cannon-street, E.C., has introduced a 

















Fig. 53-ADAMS’ REMOTE CONTROLLED SWITCH 

new type of reversing induction motor controller, in which 
the contactor system is adopted. This controller we are 
told has been designed with the object of preventing exces- 
sive wear on the contacts, and so to minimise the cost of 
maintenance. The external appearance of the controllercan 
be gathered from the illustration, Fig. 55, whilst Fig. 56 
shows the internal mechanism. The principle will be 
understood from Fig. 57. There is a fixed frame which 
carries the three spindles A?, which extend almost the 
entire height of the controller. On each of these three 
spindles movable arms A, are pivoted, to which are fixed 
contacts Ay, each spindle carrying the number of arms 
with contacts corresponding with the steps of the rotor 
resistance. Usually there are nine resistance steps, and 
one step giving full resistance. The arms A, have a 
rotating movement on the spindle, and also a small lateral 
movement, the combinations of the two movements 
ensuring that the contact pieces approach one another so 
as to ensure a good wiping contact. Fixed contacts are 
provided, as at B', which register with the contacts Ay 
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The contacts B! are mounted on the vertical spindle B,, but 
insulated from it with mica. Each of the movable contacts 
A, is pulled to the left with a spring, the movement being 
limited by blocks A;. This ensures that when contact is 
made between two contact pieces A; and B', any wear 
or unevenness of alignment relatively to one another will 
not cause sparking, because in the closed position contact 
is made against the full compression of the spring. Fig. 58 
shows one of the movable contacts drawn to a larger 
scale, and indicates the — and the limiting block 
details. It will be seen from Fig. 57 that the main 
operating pillar C is actuated by means of the controller 
handle, and it carries a number of cams, each cam being 
opposite one of the movable cradles A,, on which are 
pivoted the movable contact arms A, In addition 
the operating pillar has a cam at the top, and just 
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Fig. 54—REVEPSING CONTROLLER CONNECTIONS 


below the handle, as shown in Fig. 59. It will be 
seen that there is a recess in this cam into which projects 
a roller F, carried by a short lever. The first movement 
of the main controller handle moves the cam E in a 
clockwise direction, carrying the arm I’, with it through 
an angle of about 50 deg. in a counter-clockwise direc- 
tion, at which point the roller leaves the recess in the 
cam and the stator circuits are closed, as may be seen 
by reference to I'ig. 57. The motor is then connected to 
the line with all resistance in the rotor circuit. At the 
same time an extension of the arm F, enters a slot 
formed in the end of the spindle of the reversing handle 
H, shown in Fig. 59, and this locks the reversing handle 
in position. On turning the controller handle back to 
the off position the tooth on the cam E engages with the 
roller on the arm F and brings it back into the position 

















Fig. 55—DICK KERR CONTROLLER 


shown in Fig. 59. The stator circuit is then opened, and 
the reversing handle H is unlocked. An automatic 
notching device is attached to the main handle, which 
prevents the operator from moving the handle forward 
more than one notch at atime. The interval allowed 
between the movement from one notch to the other per- 
mits the motor to accelerate the requisite amount before 
it is possible to pass to the next notch. 

The movement of the handle H raises or lowers 
the reversing drum, so that two of the stator 
leads are reversed. In many large controllers the 
internal mechanism has to be lifted by some form of 
lifting gear, and when so raised it is at an incon- 
venient height for carrying out repairs. In the case of 
this new controller, however, the casing can be moved up 
or down in guides, and the whole of the weight of the 
casing and oil is counterbalanced. All the current-carry- 
ing parts are immersed in oil, The lowering of the 





controller case which contains the oil leaves the whole 
of the contacts exposed and at a convenient height for 
inspection and repair. These controllers are usually | 
supplied with ten notches, and this number is brought 
into use for each direction of running. This number is 
rather less than is usually considered necessary in a drum 
type of controller; but we are told that experience has 
shown that a much smoother acceleration is obtained 
than is possible with the ordinary design. Controllers of 
this type are made in two forms, one for two-phase 
motors and the other for three-phase. Both can be used 
for balanced or unbalanced regulation. In addition to 
the advantages already mentioned, this type of controller 
is small for the work it has to perform. 

















Fig. 56—CONTROLLER WITH CASE LOWERED 


Liquid resistance switches are frequently used for con- 
trolling large slip ring motors. One of the most notable 
features about this type of starting switch is its ability to 
reduce the resistance without sudden jumps, and on this 
account this type of starter is particularly suitable for 
certain classes of service. Apart from this these resist- 
ance switches are devoid of contacts which, if not properly 
designed, are liable to give trouble owing toarcing. The 
liquid used in starters of this type usually consists of a 
saturated solution of washing soda which is mixed with 
caustic potash, about half an ounce of the latter being used 
to the gallon. This solution should be diluted down to the 
correct strength to suit the operating conditions of the 


left-hand side. The tanks are of cast iron and are 
insulated from the supporting frame by micanite and 
porcelain, the frame being arranged for bolting to the 
floor. The tanke are provided with overflow spouts which 
determine the working level of the liquid. Each tank 
also has a plug at the bottom so that the liquid can easily 
be emptied. The cast iron dipper blades can easily be 
renewed. When the blades are in the “ full on” position 
the liquid is short-circuited by metallic contacts. Another 
type of liquid starter manufactured by this firm is provided 
with expanded metal screens at the sides of the fraine to 
prevent accidental contact with live parts. The top is 
left open to allow the arms and blades to rise out of the 
liquid. 

The liquid starter shown in Fig. 61 was manufactured by 
the General Electric Company, of Witton. It is suitable for 
starting a 200 horse-power motor against full load. It is 
capable of starting a 400 horse-power, or even a 500 
horse-power inotor, provided that these machines do not 
take more than 200 horse-power at any time during the 
starting operation, which should not last more than one 
minute. The movable electrodes are mounted on cast 
iron frames, and they are operated by means of a screw 








Fig. 58—-MOVABLE CONTACT 


link gear, the weight of the frame and movable electrodes 
being counterbalanced. The tanks are of cast iron, and 
are mounted on porcelain insulators. A short-circuiting 


| arrangement is provided, which is brought into use when 


the blades are in the running position. 

Another liquid starter made by the General Electric 
Company is shown in Fig. 62. Thisstarteris designed for 
heavy duty, and is capable of starting a 600 horse-power 
motor against full load. The starter may be used to 
start a 1200 horse-power motor, or even a 1600 horse- 
power motor, provided these machines do not take more 


' than 600 horse power at any time during the starting 


operation, which should not last longer than one minute. 
In this type of liquid starter the movable electrodes are 
mounted on a rectangular angle iron frame, which is 
moved up and down by a screw and link gear, the weight 
of the moving electrodes being counterbalanced. The 
electrodes are guided into the tanks and prevented from 
oscillating by guides running in grooves, which are 
machined in the side of the frame. At the front and 
back of the frame expanded metal is provided, whilst the 
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Fig. 57—MECHANISM OF DICK KERR CONTROLLER 


motor. It is best to determine the strength by experiment, 
but one part of saturated solution to six parts of pure water 
is often found to make a very good mixture. A liquid 
starter, suitable for use with two or three-phase motors, 
is shown in Fig. 60. It may here be remarked that two- 
phase induction motors are fitted with three slip rings, 
and that three-phase current is drawn from these, so that 
the general construction of the rotor resistance switch is 
the same in both cases. 

The liquid starting switch shown in Fig. 60 is manu- 
factured by the Electrical Construction Company, of 
Wolverhampton. There are three separate tanks, one 
for each phase, and into these tanks the three dipper 
blades are lowered by means of the hand wheel on the 





sides are enclosed with boiler plate. The tanks are also 
built up of boiler plate, and are supported on ribbed por- 
celain insulators. A short-circuiting device comes into 
action when the blades are in the running position. Four 
large eye bolts are provided for slinging purposes. 

The firm of Siemens Brothers, of Caxton House, West- 
minster, has also paid considerable attention to the design 
of liquid starters for induction motors. The illustration, 
Fig. 63, shows the type of liquid starter supplied 
by this firm for motors ranging from 300 to 
2000 horse-power. The tanks into which the blades 
dip are of cast iron, and contain a solution of soda. 
The solution recommended by this firm consists of 2 oz. 
to 6 0z. of washing soda toa gallon of water. The quantity 
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of soda should be such that the motor starts when about 
one-fifth of the blade circumference is immersed. The 
dipping blades, which move between fixed blades, are 
mounted on an insulated shaft, and are shaped so as to 
ensure a constant starting current, and, consequently, con- 
stant acceleration. They are mounted on a bar carrying the 
short-circuiting contacts, and these latter fit into short 
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Fig. S9—STATOR CIRCUIT MECHANISM 


contacts mounted on a small bracket at the side of the 
tank. When the spindle is turned with the aid of the 
hand wheel the dipping blades are lowered into the liquid 
between the fixed blades until they are directly opposite 
to them. Just before this position is reached the circuit 
across the starter is short-circuited by the short-circuit- 
ing contacts referred to. Standard starters are fitted 
with a perforated iron cover, but a plain cover is supplied 

















Fig. GO-—ELECTRICAL CONSTRUCTION COMPANY'S LIQUID 
STARTER 


if desired. One of the most interesting types of liquid 
starter supplied by this firm is a hot water starter, 
which is supplied for starting motors up to 3000 horse- 
power. In these starters two wrought iron tanks 
are used, and one tank is placed on top of the other. 
The top tank contains a number of suspended plates. 
By means of a small motor-driven circulating pump fitted 
to the lower tank water is caused to rise in the top tank, 

















Fig. 6I—GENERAL ELECTRIC COMPANY’S STARTER 


and gradually submerge the contact plates. The motor 
starts as soon as the water reaches the contact plates, 
which latter are so shaped that the motor runs up to speed 
with constant current, and consequently with constant 
acceleration. When the motor attains full speed the 
water passes through an overflow back to the bottom 
tank. As the resistance consists of pure water, the 
energy dissipated when starting is converted into steam, 


which escapes through an outlet pipe. An automatic 
supply of fresh water is provided to make up for the 
water evaporated. It has been found that by taking 

















Fig. 62—GENERAL ELECTRIC COMPANY'S 600 HORSE.- 
POWER STARTER 


advantage of the latent heat of steam in the manner 
described a starter of moderate size and cost can be 
produced, and capable of carrying heavy currents. In 

















Fig. 63--SIEMENS’ LIQUID STARTER 

order to use the starter for speed regulation the overflow 
which determines the water level is made adjustable by 
turning a hand wheel. By this means the water level is 
raised or lowered ; thus varying the speed of the motor. 
A gauge on the front of the tank indicates the water level 
and the corresponding speed of the motor. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of ovr 
correspondents. ) 





COLLIERY EXPLOSIONS. 


Sir,—Your edition of the 3lst of March has just reached me, 
and the parts referring to colliery matters are particularly in- 
teresting to me. 

For a considerable number of years I have given special atten- 
tion to all demonstrations of ‘‘air percussion ” in connection with 
colliery disasters. I use the word ‘‘disasters’’ because some of 
my examples are termed by the generality of people ‘‘ explosions.” 

The word disaster covers an explosion also. The cases I have 
more systematically followed up are Udston (this was an explo- 
sion), Talk o’ th’ Hill (1901 explosion), Mount Kembla (not an 
explosion), Bellevue, Alta (not an explosion); and now we have 
the Killingsworth disaster, near Newcastle, in New South Wales. 
Disasters in collieries giving all the force effects of explosions have 
been in evidence in many parts of the world—most of them would 
be considered by the majority of readers as mysteries. In India, 
where a few men have been killed at a time, huge falls of roof 
causing ‘‘goaf blasts” have not been infrequent. In connection 
with the disaster at the Mount Kembla Colliery in New South 
Wales in 1902, the engineers of the colliery company suggested 
that it was due to a huge fall of roof, and that there was no 
‘*explosion.” This argument was based on an article contributed 
by myself to the Colliery Guardian, after it was discovered that no 
gob tire existed in the ‘l'alk o’ th’ Hill mine, in which I suggested 
that air percussion from a fall of rock roof was the originating 
cause of the explosion. At the Mt. Kembla inquiry this force, 
from a large fall of rock roof, was called a ‘wind blast,” and 
therefore it was, during the inquiry, referred to as the ‘‘ wind 
blast theory.” 

However distasteful it may be to the opponents of goaf or 
‘* wind blast” theories, it is quite evident from the occurrences at 
Bellevue, where three “‘ blasts” followed one another very quickly, 
two of which occurred when no one was in the mine, and now the 
Killingworth, when again no one was in the mine, that these 
require the most thorough investigation. 

Une point which may be of most practical interest to the student 
of coal-dust phenomena is that these “‘blasts” produce large 
volumes of carbon monoxide, and therefore create a most poisonous 
atmosphere without flame. 

A great deal has been written from time to time on the safety value 
of ‘‘panels,” but each and all of the recent big colliery disasters 
have proved that panels afford no protection, and the writer claims 
that air percussion resulting from an explosion in one panel of a 
colliery will cause almost simultaneous explosions in one or more 
panels of the mine. For instance, Udston, Albion, Tylorstown, 
Cilfynydd (where every panel exploded and the experts could not 
agree as to the one in which it originated), and Monongah in the 
U.S.A., &c., prove this fact. In Monongah there were, as in 
wn evidences of simultaneous forces from at least three 
panels, 

Assuming for the moment that there is absolute and undeniable 
evidence of simultaneous explosions in two or more panels of a 
mine, how can panels, or the introduction of zones, be of any 
benefit or add to the safety of any coal mine. No matter whether 








it is a wet zone, or a dustless zone, or a stone-dust zone, the exten- 


sion of an explosion will be almost a dead certainty when any one 
nel of a mine explodes. Why did the explosion at Hulton 

Tosca the whole mine? It was worked in panels, and theoreti. 

cally the explosion ought to have restricted itself to one panel, 

Actual demonstration in exploded mines has shown that watering 
may be a sanitary precaution at times to keep the dust from filling 
the air, but it has also been demonstrated that it cannot in any 
way control an explosion after it is once started, unless every 
thing is so wet that you can by hand squeeze water out of the 
dust In addition to this, if we are to work deep coal mines, the 
health and capability of the miner to do a day’s work demand 
that he shall be supplied with dry air, and the air on the working 
faces shall have a velocity not much exceeding 1000ft. per minute, 

Then there is another feature which controls the value of damp, 
dustless, and stone-dusted zones, viz., that whilst the coal cars are 
in movement on the roads they are producing the most inflammable 
dust, and the air is charged with this dust. Now, note what the 
character of this dust is: -It is dust fresh from the virgin coal ; 
each separate particle contains gas under pressure, and this gas is 
being dissipated continually; and the writer avers and believes that 
such dust is floating along in its own balloon of gas, and, conse- 
quently, that it is not a question of a ‘‘ pioneering cloud ” of dust, 
or of combustion of dust, or of any slow process of gas production, 
but it is the actual gas surrounding each floating particle of dust 
which carries an explosion with such amazing rapidity —detonation 
possibly—into the farthest corners of a mine. We have thousands 
of instances of this, where the men have been killed whilst at work 
and whilst eating food—as instantaneous a death as it is possible 
to encounter. 

Air percussion renders a man insensible, and the carbon mon 
oxide kills him before he can recover eonsciousness. Those who 
think water and steamy air are the safeguards of a mine must con 
fine themselves to mines of small depth : they cannot apply such 
questionable and useless cures to mines 900 yards deep. 

Just a few words on the safety-lamp phase of coal-dust explo- 
sions. Most people are aware of my long connection with safet, 
lamps and experiments therewith, and knowing what I do of this 
important detail of a colliery equipment, I do not understand Sir 
Henry Hall and Professor Cadman’s animosity to the Wolf lamp in 
particular. To be effective it ought to be based on some cogent 
reason and proved by experiment or in some other practical way. 
I was some time ago a non-believer in the safety of a Wolf lamp, 
if the re-lighter was used after the lamp had been extinguished by 
firedamp, but I have been credibly assured that experiments 
made on the Continent have shown that no disaster will 
arise from this fact. Further than that, I have had charge 
of as dangerous collieries as any in the world, where the 
Wolf lamp has been exclusively used, and without any dire 
results. The miners using the lamps were of all nationalities, and 
some doubtless with a reputed factor of carelessness, and yet no 
disaster. The dust was as dangerous as any at Hulton Colliery, and 
the safety lamps were fitted with relighters that had not to be taken 
to a station to put into use. Possibly everyone may not realise that 
these relighters cannot be used with effect until the lamp is in 
fairly clear air, and therefore the risk is not so great as at first 
sight it would seem to be. : 

The writer has on very many occasions called attention to the 
danger arising from the use of the single gauze bonneted safety 
lamp, and if Sir Henry Hall and Professor Cadman had confined 
their criticism to this class of lamp he would have been in accord 
with them entirely. It is now many years since the writer sent 
an article to the Colliery Guardian entitled ‘An Unrecognised 
Danger in Dusty Coal Mines,” which called attention to the non 
safety of a bonneted Clanny lamp, and the attention of two Royal 
Commissions have been called to this fact. Yet no remedy has 
been effected in England. 

In conclusion, the first duty of mine officials is to have a good 
ventilation, and to make conditions as good as possible for the 
health of the miners ; and hence in a deep mine they must keep 
the ventilating air current dry, or, say, with no more than seven 
grains of water vapour per cubic foot of air. If they cannot blast 
in safety, they must quit blasting; and if they cannot take elec 
trical power in with safety, they must quit that also. 

I notice in the construction of a recent design of electric safet, 
lamp for miners, fitted with a gas testing arrangement, and said 
to comply with all rules and regulations, that the gas testing is 
done under a bare unbonneted gauze. 


Vancouver, August 10th. JAMES ASHWORTH. 





GOVERNMENTAL AERONAUTICS, 


Sir,—Your leading article on August 18th expresses most 
completely the opinion of many practical experts, The likely 
shortcomings of the Advisory Committee were foretold by many at 
its very inception. 

We all know of the beautiful theories propounded by Lord 

Rayleigh ; we have heard the abstruse mathematical problems 
lectured upon by Sir George Greenhill ; we have plodded through 
the ponderoustomes of Mr. Lanchester; and we know of the various 
writings and works done by the other members of the Committee. 
All these are of the highest interest and importance, )u/—as was 
frequently urged at the time—none of these gentlemen possessed 
any considerable experience in aeronautical practice. It seems 
highly probable that had one or two members of the Committee 
been experienced balloonists the nation would have been saved 
many thousands of pounds on the expenditure of that vast ‘‘ white 
whale” of the air now lying sluggishly in its huge shed at Barrow. 

Theory is all very well in its way, as we all know, but to evolve 
practical machines experience and experiment are essential. 
Careful experiment on small details seems, as you report, to have 
been well carried out at Teddington, but there is a great deal still 
to be done, and the programme should be pointed out by those 
who have discovered practical difficulties and who know where the 
blanks in our information are, rather than by a collection of those 
who imagine in their minds what may perhaps be needed to render 
aeronautics of better servicein war. The pretty little experiments 
which you describe of models of dirigibles a few inches long placed 
in water flowing at about 10ft. per minute do not teach us much 
regarding the effects on vessels hundreds of feet long moving 
through the a77 at a rate of thousands of feet per minute. 

B. BADEN-POWELL, 


Antwerp, August 26th. Major. 








THE patent fuel industry is concentrated at Swansea, 
where there are six modern works, with a capital of £150,0_0, 
turning out 650,000 tons per annum. The whole output is ex- 
ported. The best customers are the European and South American 
railways, though large quantities are dieped to Algeria, Egypt, 
Mexico, South America, and the West Indies. According to the 
Chemical Trades Journal, the chief difficulty in manufacture is the 
production of a smokeless briquette which is at the same time 
waterproof. Pitch, which is the usual ‘‘ binder,” burns with much 
smoke, and the attempts to replace it by using other binders, such 
as glucose, riceflour, cornmeal, &c., have not been successful, 
because glucose-bound briquettes do not stand the weather, and 
disintegrate by absorbing water. A new briquette composed of 
anthracite dust 65 parts, bituminous dust (25 per cent. volatile) 30 
parts, cornmeal 4 parts, and coal-tar pitch 1 part, has been put on 
the market, but its behaviour has not yet been investigated 
thoroughly. The process of manufacturing briquettes generall 
adopted is as follows :—The coal dust (after — mixed with 
lumps of pitch in a disintegrator, which combines the two ingre- 
dients, steam being introduced to make the pitch adhesive ; the 
mixture then passes into moulds, and is pressed together, pres- 
sure being about 201b. to the square inch. The blocks are then 
cooled by fans, and the briquettes are completed. The ordinary 
— about double a common building brick, and the weight 
10 Ib. 
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RAILWAY MATTERS. 


Tue Board of Trade has confirmed the Morley Cor- 
poration Light Railways Order, 1911, authorising the construction 
of light railways in the borough and parish of Morley, and amend- 
ing the Morley and District Light Railways Order, 1901. 


We hear that the Chicago Great Western Railway has 
adopted an accurate coal weighing system by which a record will 
be kept of every pound of coal used throughout the system, and it 
is expected that the present cost of fuel—£300,000 annually—will 
be reduced 10 per cent. New scales will be put in at each of the 
company’s 23 coaling stations, and reports will be made showing 
the average consumption of coal per locomotive mile and per ton- 
mile. 

AccorDING to the Times a considerable development in 
the concession and construction of secondary, ordinary, and 
narrow-gauge railways has taken place in Italy, with the result 
that, in addition to the 13,334kiloms. of lines which form the 
Italian State system and include all the main lines of the Continent 
and of Sicily, there are 3780 kiloms, of other lines worked. by pri- 
vate concession. Of these 3561 kiloms. are State owned, the 
remainder being private property. 


Ir appears from a note in the columns of the Railway 
Times that the text has been published of the Russo-German agree- 





ment with regard to Persian railway, road, or telegraph conces- 
sions. Under it Germany is bound not to seek concessions in the 
jtussian sphere, and Russia agrees to seek a concession for a railway 
from Teheran to Kanekin. Both Governments agree to grant 
facilities for international traffic on the Kanekin-Teheran and 
Kanekin-Bagdad lines, and not to introduce such measures as 
transit dues and differential tariffs, 


| 


| 

THE experience in the United States is that repairs to | 
oil-burning locomotives do not exceed those of coal-burning | 
engines. Records kept of the cost of maintenance with both types 
show that if a fire-box is properly equipped with draught appliances | 
and burner, an oil-fuel fire-box will outlast a coal-burning one— | 
that is, on the same class of engine and doing the same work. | 
There can be no doubt that the use of liquid fuel provides scope for 
a wider ey =apns on the part of the fireman than the 
handling of coal by means of a shovel does, and the conditions are 
totally different from those which apply to a stationary boiler, 
where the factors are all constant, and the draught and other | 
arrangements more conducive to average economy. 


A WRITER in the columns of a contemporary asks why 
it is that electric traction in this country does not pay those who 
tind the capital for working it’ He finds the solution of the puzzle 
in the small fares charged. The price of travelling is too low, and 
it is solely because of under payment by the passengers that prac- 
tically the whole list of electric traction undertakings in this 
country consists of insufficiently remunerative systems—from tube | 
railways down to small tramways and light railways. It is not a | 
popular view, but there is much to be said for it. . In the period of 
horse tramways—about 1878—the average receipts per tramway 
passenger were 1 84d.; in 1898, when there were numerous steam | 
lines, it was 1.23d ; in 1910, with almost universal electric working, it | 
was only 1.09d. Meantime labour conditions have become more | 
onerous, and constructional maintenance and renewals more costly, 


THE Reports of three discussions on the subject of oil 
fuel for steam boilers are given in the Journa/ of the American 
Society of Mechanical Engineers for August, 1911. These discus- 
sions, besides having reference to stationary boilers, also deal with 
the application of the liquid fuel system to locomotives, The first 
practical test carried out on an American railway in this connec- 
tion was on the Central Pacific Railroad in 1886. The experiments 
were quite satisfactory, but owing to the high price of the oil the 
matter was dropped. The first instance of the conversion of a 
locomotive to oil burning in regular service was on the Southern 
Pacitic Railway in November, 1900, and, as the results proved so 
good and the oil developments in California promised a sufficient 
supply of the fuel, other engines were equipped, and eventually all 
locomotives employed on that system were converted, the process 
extending over a period of five years, 


BULLETIN No. 135 of the American Railway Engineering 
Association gives the results of a study of seventeen good rails taken 
from service on the Pennsylvania lines of Pittsburg. Ten of the rails 
were from the North-west System, and the other seven were from 
the South-west System. The rails had been in service from seven 
to seventeen years in the main track. The tests made on these rails 
included etchings with picric and sulphuric acids and analyses of 
borings from the interior of the head, tests of the tensile strength 
of samples from the interior of the head and micro-photographs. 
The analyses showed that the carbon content was within the 
limits prescribed by the association’s specifications, with the 
exception of four rails. The phosphorus was above the limit pre- 
scribed ; in some cases very much so, The manganese was well 
within the specified limits, and the elongation showed up very well 
in all but two cases, The rails taken from the high side of curves 
did not show any indications of tendency to failure not found in 
the rails from the low side. 


THE following paragraph appeared in the columns of 
our contemporary, the Railway Gazette, for August 25th :—The 
meticulous way in which Germans count up the cost of any work 
is interesting, but does not appeal to the average Briton except he 
be in Government employ. A chief engineer on a guaranteed 
railway in India was requested to draw up an estimate of work he 
was about to carry out for a native State on the pattern of the 
State Public Works Department. Here he found that the dimen- 
sions and weight of every part of a level crossing gate were carried 
out to the third decimal, even the weight of the iron pin in the 
turnstile was put down as 0.316 lb. To the total arrived at in this 
manner a percentage of 25 per cent. was added for ‘‘contingencies.” 
He declined to follow this example, which was uncommonly like 
some of the estimates drawn upin the United States. This reminds 
one,” states our contemporary, “‘ of the story of a well-known mem- 
ber of the Institution of Mechanical Engineers who was asked by 
one of his pupils for help in deciding the thickness of a cylinder. 
‘Why don’t you use Tredgold ‘” said the engineer. ‘‘ Please, sir, 
I have, and it comes out at jin.” ‘‘Oh, then, add lin. for con- 
tingencies and call it 1,4,in. !” 


SIncE 1896 experiments with red beech for railway 
sleepers have been made in the neighbourhood of Eberswalde 
by the Prussian Ministry of Agriculture and Forestry, in con- 
nection with the Ministry of Public Works. The carrying out 
of these experiments was entrusted to the main station of the ex- 
perimental section of the ph cg Department, in connection with 
the —- authorities of the Stettin line; and later with the 
central railway office in Berlin. The following are some of the 
conclusions arrived at:—(a) Sound soft-hearted beechwood, im- 
pregnated with tar oil containing creosote, is a very desirable 
material for railway sleepers, and on main lines should last at 
least 25 years ; (b) sound red-hearted beechwood may be used for 
sleepers without any apprehension, if the area of the red heart 
does not amount to more than 25 per cent. for the entire cross 
section of the sleeper, and the heart of the log does not come near 
the outside of the sleeper; (c) in selecting the wood by the forestry 
officials, care is to be taken that only sound wood is chosen for 
sleepers, rotten places, and especially at large branches, are to be 
avoided ; (d) especial attention must be given to thorough drying 
of the wood before impregnation ; (e) in order to prevent splitting 
of the wood, the proper precautions must be taken immediately- 
after felling the tree ; letting the felled logs lie long in the sun in 
the early spring, which is often very dry, is to be avoided. 








| very rapid, responding instantly to t 


NOTES AND MEMORANDA. 


A paint which indicates changes of temperature by 
changes of colour is made of a mixture of 7 parts of saturated solu- 
tion of potassium iodide and 134 parts of saturated solution of mer- 
curic chloride with 1 part of pulverised copper sulphate and the 
necessary oils and driers. ‘The paint changes its colour between 
115 deg. and 130 deg. Fah., and is applied to any surface which it 
is desirable to know if it is becoming heated. The range of tem- 
perature at which colour changes take place may slightly 
varied by altering the proportions of the ingredients. 





It appears from a note in the columns of our contem- 
porary, Electrical Engineering, thdt. a severe storm occurted in 

ew York on August 15th, and wag responsible for a very heav 
and sudden demand upon the power stations of the New Yor 
Edison Company, The approach of the storm was reported by the 
weather observer of the company, and preparations were made for 
carrying the expected increase in load.. Before the storm came 
the normal summer load, aggregating. some 60,000 kilowatts, was 
being carried by the stations. At two o’clock, when the skies 
darkened, this reached 73,000 kilowatts. At‘2.45 intense darkness 
became widespread, and the peak on the stations finally reached 
105,000 kilowatts in two sudden jumps, which was the highest 
summer load ever carried, and it was maintained for fifteen 
minutes. So efficient were the preparations for meeting the 
storm that not the least drop occurred in the supply voltage, and 
it was not necessary to fall back,upon storage batteries while 
placing any of the units on the lines, 


An American instrument manufacturing company has 
recently developed a new pyrometer, the operating principle oj 


| which is the measurement of the total energy of radiation by the 


current generated in a sensitive thermocouple by the radiation 
concentrated upon it. A conical mirror is employed for concen- 
trating the radiation, and to do away with the loss of time re- 
quired for focusing and eliminating the error due to inaccurate 
focusing. The galvanometer, while it does not require levelling, 
is nevertheless sufficiently sensitive to respond to the small current 
generated in the thermocouple by a difference of temperature 
which never exceeds 100 deg. Cent. A pivoted coil renders level- 
ling unnecessary, and as light magnets are used, the complete 
In action the pyrometer is said to be 

perature changes, and 
yy, a state of equilibrium in five seconds after being pointed 
at the hot surface, and returning as quickly to the zero position 
when the radiations are cut off. The instrument is especially 
adapted for measuring the temperatures in open-hearth furnaces, 
and the range of temperature is unlimited in either direction. 


instrument weighs but 4 Ib. 





THE production of minerals in New South Wales mines 
for the year 1910 was valued at £8,736,469. This shows an increase 
of £1,100,776 over the year 1909. An advance has been made in 
the production of metals and minerals. This is remarkable when 
it is taken into account that the prices of the industrial metals 
have not been generally favourable, and also that work was 


interrupted at all the leading mines during the first two months of | 
The progress of the mineral industry during the past | 


the year. 
fifty years is shown by the following figures:—1861 to 170, 
£16,981,851; 1871 to 1880, £19, 952,245; 1881 to 1890, £31,063,390 ; 
1891 to 1900, £52,720,809; 1901 to 1910, £74,390,532. The 
following increases in value are shown in the output for 1910 as 
against 1909. Coal, £391,061; silver, lead, £270,352; zinc 
(concentrates), £248,354 ; copper, £61,520; limestone, lime, and 
Portland cement, £57,911; iron, £55,591; coke, £51,875; tin, 
£17,127; shale, £10,279 ; wolfram, £5009 ; precious opal, £4400; 
other minerals, £8347 ; making a total of £1,181,826. Decreases, 
however, appeared in the following :—Gold, £67,335 ; antimony, 
£5951 ; oxide of iron, £4234; ironstone flux, £2150; diamonds, 
£1078 ; platinum, £302; making a total of £81,050. 


EXPERIMENTS have recently been carried out in connec- 
tion with a process for the manufacture of artificial wood from 
straw or dry grass, At the outset it is proposed to utilise the 
process for the manufacture of matches, for which it is claimed 
to show considerable economy as compared with the cost of the 
methods and materials at present employed. The straw is passed 
longitudinally through a pair of crushing rolls, and then between a 
pair of cylindrical cutters which divide the flattened straw into strips. 
The surfaces of the cutters are deeply serrated and are placed 
together so that the groove of one cutter receives the raised ring of 
the other. The straw, supplied with an adhesive, is fed to a travel- 
ling band, and is enclosed on topand underneath with layers of paper. 
The layer of straw and paper is passed through a pair of rolls under 
pressure, and then between a pair of endless chains, one upper 
and one lower, the links of which form metal moulds, and are 
constructed with longitudinal grooves, the edges of which meet 
opposite one another. The moulds are heated, and are pressed 
together for a sufficient time to enable the agglutinant to harden. 
After passing between the chains the straw and paper issue in the 
form of a layer of round splints, which after being cut into the 
requisite length for matches are dipped into the ignitable com- 
position. 

TxeE following paragraph is from an article entitled 
‘*High Pressure Conducive to Dryness of Steam” appearing in 
the columns of our contemporary, the Electrical Review :—‘‘ That 
some of the more extraordinary results of steam boiler tests are 
evidences of priming rather than of high-efficiency evaporative 
effect is the opinion of many reputable engineers, who would 
to-day hesitate to put their names to these high result tests unless 
they represented combined evaporation and superheat ; for only by 
actual thermometric superheat can there be any assurance that the 
so-called evaporation does not consist largely of hot water lacking 
the latent heat of evaporation. The day of steam dryness testing 
by the calorimeter has passed never to return, unless some genius 
finds a way of taking out of a steam pipe a true representative 
sample of the mixture of steam and water flowing init. Steam 
superheated and well turned over, so that there cannot be an 
unevaporated water present, will show its condition by that reliable 
instrument the thermometer. And this, at present, is the only 
instrument that.can be relied upon for eo purpose. It is amusing 
to-day to read bygone boiler tests, with their mythical steam dry- 
ness factors and enormous efficiencies. Many useless pages of 
‘Proceedings’ are filled with the:imagery of those times, and 
their figures are of less value than the baseless fabric of a vision.” 


AN important point with regard to the heating of trans- 
formers is the influence which this may have on the oil insulating 
medium where this is used. When there is excessive heat such 
oil is very liable to vaporise slowly, and should the covers be lifted, 
or even should the cables be led into the case through loosely 
fitting glands, this vapour will escape through the apertures pro- 
vided in this way, and. will condense upon surrounding objects, 
In combination with any dirt which happens to be floating in at 
the atmosphere, this forms a sticky gummy deposit, and its influ- 
ence upon adjacent switchgear is:very bad, and the deposit is 
difficult to remove. Not only is the appearance of a switchboard 
ruined by such a deposit upon polished slate, but there -is great 
danger of the effective insulation between adjacent metallic sur- 
faces being impaired by the contained dirt. For this reason, if 
for no other, an attempt should be made to keep the transformer 
cool, if possible, either by periods of rest or by artificial cooling 
devices, inasmuch as the constant evaporation of oil constitutes an 
insidious and growing defect, which, if not properly watched, will 
cause the level of the oil in the transformer case to become too 
low to give the necessary insulation to the* windings. Another 
remedy which may be alternatively adopted is to usea transformer 
oil of a higher vaporising and flash point. 





| 
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MISCELLANBA. 


Tue fluorescent test of oil adulteration discovered by 
Alexander E, Outerbridge, jun., of Philadelphia, and described in 
these columns in our issue for August 11th, is proving of practical 
value beyond the expectations of the discoverer. An importer of 
linseed oil from Europe, not doubting his oil was pure, tested a 
sample under the ultra-violet light and found a decided bloom. 
He took samples from fifty barrels and every one contained 
mineral oil. He said that a test of the ordinary description 
would have cost about £100, and would not have been as con- 
vineing as the fluorescent tests. An investigation showed that 
the oil was probably shipped in old petroleum barrels and that 
there was no intention of adding mineral oil. 





Cars specially designed for observation purposes are 
run on many foreign railways, and there are few things that add 
more to the charm of a trip through beautiful country than to sit 
in the luxurious vehicles provided and watch the surroundings. 
Large plate-glass windows at the sides and ends of the carriage 
enable passengers to view the passing scenery with far greater 
comfort than in the ordinary compartment ; and it is gratifying to 
learn that the London and North-Western Railway is about to 
introduce observation cars of this description. Arrangements are 
being made for a vehicle to run between Llandudno and Bettws-y- 
Coed, and for a small extra charge the magnificent scenery of the 
Conway Valley will be shown to the passenger from many different 


aspects. 


Forty-one mines are supplied with electricity for 
power and lighting in New South Wales. During 1910 two 
electrical accidents were reported, neither of which was attended 
with any serious result. In the first instance a machine man 
slipped as he was stepping towards his machine, and, falling, 
caught hold of the trailing cable, pulling a ‘‘ live” terminal out of 
its socket and bringing it into contact with his hand, the pressure 
being 250 volts. This occurrence was evidently a pure accident, 
as the whole apparatus was reported as in good order. In the 
other case the electrical conditions in the mine were such as might 
have caused the accident, which was of the nature of a burn 
caused by arcing between the cores of an insufficiently protected 
trailing cable. 


A LECTURE on the unexplored fields of electrical engi- 
neering was recently delivered by Mr. C. P. Steinmetz in 
America. The lecturer, however, devoted much time to the 
phenomena of thunder and lightning, which scarcely come under 
the heading of electrical engineering. The more profitable part 
of the lecture was that concerned with the variable density of 
current flow in conductors under different conditions. An interest- 
ing phenomenon belonging to this group is the behaviour of the 
return current in the rails of a tramway. Mr. Steinmetz sug- 
gested that, especially behind a car running at high speed, the 
resistance of the rail may be considerably increased by the inde- 
cision of the current at the moment of leaving the wheel as to 
which direction it shall take back to the station. The conduction 
of gases and vapours was also considered. 


In a paper entitled “Some Notes on the Speed and 
Power of Machine Tools,” which was read before the North-East 
Coast Institution of Engineers and Shipbuilders on April 28th, the 
author, Mr. Joseph Chilton, expresses the opinion that the planing 
machine stands next to the lathe as a cuttings remover. The 
high-speed problem in planing machines has been solved in a 
scientific manner, by both mechanical and electrical methods. 
The old type of planing machine reversing gear, it is maintained, 
is unsuitable for even moderate speeds. A large amount of 
energy is wasted at the end of each stroke, a lot of time is lost at 
each reversal of the table, owing to the low accelerative and 
decelerative power of the gear. Mechanical and electrical systems 
of regenerative driving have changed this. The ene-gy previously 
wasted in bringing the table and gearing to rest is now utilised in 
accelerating the table on its return stroke. 


THE annual reports of the Water Board and of Dr. 
Houston, their water examiner, have recently been issued. It is 
shown that London has an abundant quantity of pure and whole- 
some water derived from a polluted and long-suffering river. The 
gpa of more than seven millions was supplied last year with 
31.57 gallons per head daily, representing the aggregate volume 
of 82,170 million gallons for the period ending March 31st. So 
effective is the process of storage on a large scale that it is practi- 
cally impossible to detect the germs of water-borne disease in raw 
water which has been stored for a comparatively short time. As 
Dr. Houston says, ‘‘Storage is Nature’s method of sterilisation 
without the addition of any sterilising agent to the water.” 
Beyond this safeguard, now generally applied, thanks to the mag- 
nificent reservoirs of the Water Board, we have the further purifi- 
cation effected in sand filters, where 98 or 99 per cent. of the 
remaining organisms are removed. 


Tue British Consul at Kharkov reports that in heavy 
engineering, and more particularly in electrical engineering, the 
Germans have shown more enterprise than the British. They 
have branch offices under their own management with experienced 
engineers at the head, a staff of suitable men, and branch fac- 
tories in Russia to supply parts of contracts that cannot profitably 
be imported. They have thus established a reliable trade, while 
the British remain dependent upon the good will of their agents. 
In the trade in machine tools, flour milling machinery, agricultural 
machinery, and portable engines, German firms have a large 
share. The trade in electrical machinery and in semi-portabie 
engines is entirely in their hands. In steam engines they do a 
good trade and hold a high reputation. They hold a large pro- 
portion of the imports of oil, gas and Diesel motors. In mining 
machinery and coal washing plants, briquette machinery, and in 
transporters and in brick making machines they lead. The Consul 
is fully assured that the British manufacturer could well compete 
in everything but electrical engineering if he were as well served 
by a sales department in Russia as is his German rival ; but 
entrance into the market in face of the well-established German 
trade is no easy task. 


In consequence of the growth of the buying and selling 
of fuel oil on their calorific power the United States Bureau of 
Mines has issued a publication entitled ‘‘ Specifications for the 
Purchase of Fuel Oil for the Government,” which also contains 
directions for sampling oil and natural gas. An extract from the 
introduction states that these specifications, to be satisfactory, 
should establish not only the heating value of the oil, and thus 
show, like the specifications for coal, the number of heat units the 
purchaser obtains for a given price per unit quantity of fuel, but 
also the physical character of the oil, its flash point and burning 
point, and the quantity of extraneous matter it contains. It is 
evident that an essential feature of any such plan of purchasing 
oil in bulk is an equitable method of sampling deliveries—that is, 
a method that insures the taking of representative samples. The 
Bureau of Mines has received many inquiries from Government 
bureaus and from private concerns regarding fuel-oil specifications 
and the sampling of purchases. In reply to these inquiries the 
Bureau issues this paper, which, although intended primarily for 
the guidance of Government officials, may be of service, the 
Bureau trusts, to all persons who buy or sell fuel oil. Among the 
items in the general specifications is one referring to the heating 
value of the oil. It should have a caloritic value of not less than 
10,000 calories per gramme (18,000 B.T.U.’s per pound); 10,250 
calories to be the standard. A bonus is to be paid or a penalty 
deducted, according to whether the fuel oi] delivered is above or 
below the standard. 
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Conciliation. 


IF the matter were not so serious, Mr. Crooks’ 
Bill for the prevention of strikes by conciliation 
would be food for laughter. The mere fact of its 
parentage is ridiculous enough, but when it is com- 
bined with proposals to impose fines up to £10 a 
day upon men who go out on strike in contraven- 
tion of its regulations, and when, moreover, it is 
recalled that all the principal labour disputes of 
the past few years have been entered on in the 
face of agreements drawn up by Conciliation 
Boards of one kind and another, then the bitter 


humour of it becomes almost irresistible. If 
peace could be established by conciliatory 
methods, we should have had it long ago, 


for there is no lack of such machinery for 
the settlement of disputes. It is because the 
decisions of Conciliation Boards are not respected, 
and because the men tear up agreements and repu- 
diate their own leaders, that such methods have 
signally failed. To prevent the repetition of such 
failures Mr. Crooks proposes to penalise offenders, 
but if he reads history at all, he must know full 
well that it has been found impossible to collect 
fines from, or to imprison some thousands of work- 
men. It is estimated that between sixty and seventy 
thousand railway men went on strike two weeks ago 
in a way which would have been illegal had Mr. 
Crooks’ Bill been operative. May we ask him 
would he propose to fine or imprison such a num- 
ber? It would be physically impossible even to 
bring them before justices of the peace in reasonable 
time, to say nothing of subsequent penalties. There 
is one course open to secure the end in view, but 
we cannot imagine Mr. Crooks recommending it. 
It is that the trades unions should be made liable 
for the pecuniary damage they inflict if they insti- 
gate or countenance a strike in contravention of a 
Conciliation Board agreement. Such a rule as that 
might do not a little to prevent men from entering 
upon unjustifiable strikes, but we can as little 
imagine Mr. Crooks or any member of the Labour 
Party proposing or supporting it, as we can imagine 
them agreeing to the repeal of ‘the Trades Dis- 
putes Bill, so rendering unions liable for the pecu- 
niary loss incurred by employers in the case of 
unionists breaking their contracts. 

Mr. Crooks’ Bill, ridiculous as it is, has never- 
theless the merit that it does recognise the import- 
ance of loyalty to Conciliation Board agreements. 
There are only two ways of settling a labour dis- 
pute. One is to fight it out to the bitter end, and 
the other to compose differences by discussion and 
mutual give and take. The former very simple 
plan has not a little to recommend it, but has fallen 
into disrepute in these later days, and the second 
plan has taken its place. No one wiil deny that 
industrial welfare would be advanced if conciliatory 
methods could be made effective, and it is the utter 
failure of such methods in recent years that is 
bringing trades unions into disrepute, and leading 
many to believe that nothing short of a return to 
the sterner methods of years ago will re-establish 
capital and labour on their proper relative footing. 
“The old trade union leaders well knew,” says Sir 
Arthur Clay in an excellent little work on Syndical- 
ism and Labour, which has just appeared, “that 
the true interests of the men were bound up with 
those of their employers, and they had no wish to 
bring about the widespread ruin of trade and 
capital involved in a general strike, But now that 





the control of the unions has passed into the hands 
of men who use it to further their own political 
schemes, this safeguard no longer exists.’”’ That 
short sentence sums up nearly the whole of the 
difficulty. There can be very little doubt that in 
the recent struggle politics have played not an in- 
considerable part. The active interest taken in it 
throughout by the Labour party is sufficient evi- 
dence of that fact, and when we remember that 
that party-is almost.wholly a socialistic body, we 
cannot doubt that whatever political object there 
may be will be connected with collectivism in one 
form or another. Under the circumstances it is 
not surprising that the men fail to appreciate the 
importance of capital, and that they do not hesitate 
to do anything, however much dishonour it may bring 
upon themselves, which will damage the capitalist. 
What course, then, is the capitalist to pursue ? 
There seems to us but a' single answer to that 
question. Let him willingly adopt a concikatory 
attitude in the first place; let him show himself 
ready to study complaints and right them, and 
then let him draw up a bond with his workmen for 
a certain period of years. At that point let him 
be adamant ; let him show a firm determination to 
resist to the uttermost the breaking of contracts, 
and let him listen to no word of conciliation, and 
have no dealings whatever with those who have 
broken their words. As long as men like the rail- 
way men, who have not only cast a seven years’ 
agreement to the wind, but left work without giving 
proper notice, can return to their old places after a 
few days of disastrous strike, practically none the 
worse, there will always be a temptation to the 
more restless spirits to go out on slight pretexts. 
The employer is left with absolutely no method of 
enforcing authority. The Trades Disputes Bill has 
robbed him of one safeguard against illegal strikes, 
and the intervention of the Board of Trade has 
deprived him of another. He must now rely on 
himself. As we said last week, we deeply regret 
that the present dispute was not fought to a finish. 
Had the Government shown firmness in dealing 
with the trouble it would all have been over in a 
few days, and whatever steps might have been 
taken subsequently, the unions would have learnt 
that they could not break bonds and contracts 
with certainty that no ill-effects to them would 
accrue. 

The Royal Commission began its sittings on 
Monday, and the. first witness, Mr. Williams, of 
the Amalgamated Society of Railway Servants, 
propounded a scheme for another form of Con- 
ciliation Board. His scheme is only one of 
many, all of which beg the whole question. 
The success of conciliation depends entirely upon 
the loyalty with which agreements are observed. 
If, as at present, bonds can be broken at a few 
days’ notice by the unions themselves, or if, as 
now so frequently happens, the union leaders 
are unable’ to enforce upon their followers 
acquiescence in their decisions, then conciliation 
is hopeless, and sterner measures must be adopted. 
It is not only. due to the employers themselves 
and their shareholders, but—and this is a point too 
often forgotten—to the hundreds of thousands of 
workpeople who are not members of trades unions, 
but who suffer through the acts of the unions, that 
the ability of those bodies to upset the whole trade 
of the country without any ill results to themselves 
should be arrested. As long as strikes were local 
in character they were of comparatively little 
national importance; but now that the general 
strike is becoming common, the matter has 
become one of great seriousness. However petty 
the quarrel may be, the men now throw a country- 
side in idleness to get their way, and involve 
employers with whom they have no quarrel—as 
the North-Eastern Railway in the recent strike—in 
the turmoil if they think thereby to gain their 
end. We say the condition of affairs has reached 
the stage when conciliatory methods have become 
a source of laughter to the unions, and the time has 
arrived when a sterner front must be shown to 
aggressors. 


Sir William Ramsay’s Address. 


ON another page will be found a long abstract of 
the address delivered by Sir William Ramsay 
as President of the British Association for the 
ensuing year. It is disappointing. It was under- 
stood for many years that the new President should 
always make some startling statement, bring for- 
ward some new theory, or announce to a delighted 
and interested world a new discovery. But Sir 
William Ramsay, like some of his predecessors, 
does none of these things. He has indeed given a 
species of résumé of the recent doings of the 
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chemist and the physicist, which follows a short 
historical sketch and an excursion into the somewhat 
misty region of education. Sir William Ramsay 
would have radical changes in the art and 
practice of teaching if he had his way. Instead of 
diffusion he would have concentration. He 
would, if he could, go back to the old University 
system with a difference. We have, he tells us, in 
England made technical education a local, not an 
Imperial question. Instead of having half-a-dozen 
first-rate institutions of University rank, we have a 
hundred with staffs overworked and underpaid, and 
the training given is not that for captains of 
industry, but for workmen and foremen. But this 
last is just the object which has been kept in view by 
the leading advocates of technical education for 
many years. Sir William does not stop here, how- 
ever; he goes on to denounce in very strong 
terms the scholarship system, which he calls a 
systgm of bribes, a form of pauperisation practi- 
cally unknown in every country but our own. He 
is equally opposed to examinations which are not 
calculated to get at the real value of the student, 
and prefers instead that the teachers should, “as 
on the Continent,” form an honest estimate of the 
capacity and ability of each student, and award 
honour accordingly. In these views Sir William 
Ramsay but reflects the feelings very generally 
expressed at the recent educational conference. 
When we come to clear away the dust and see 
what is left after this educational revolution is com- 
plete, we find that under the new system all gainers 
of scholarships are to undertake that ‘ when cir- 
cumstances permit they will repay the sum which 
they have received as a scholarship, bursary or 
fellowship.” We do not quite understand what 
this means. If it refers to the past it seems 
Utopian. How can it refer to a future in 
which scholarships will be unknown? On the 
strength of undertakings to this effect, insur- 
ance companies are to advance a trifling sum 
of £7,464,931, the interest on which would be 
spené on the teaching staff. After all it would not 
represent more than about one-fourth—allowing for 
some losses—of the £24,000,000 which Sir Norman 
Lockyer holds to be necessary to place university 
education on a satisfactory basis. May we venture 
to point out that the weakness of these magnificent 
propositions is their lack of definition. We might 
have more sympathy with Sir William Ramsay’s 
proposals if we had any idea of what it is proposed 
to give in return for the enormous sums named. 


As was reasonable, much of Sir William Ramsay’s 
address was devoted to recent discoveries in what 
has been termed by the profane transcendental 
chemistry, concerned with such things as helium, 
nitron, argon, and their like. The engineer will 
find a different interest in the bearing which physical 
science has on mechanical problems. Some years 
have elapsed since Le Bon startled the world by 
his extremely advanced views concerning energy ; 
as, for example, that a halfpenny contains enough 
power if it could be utilised to run a heavy train 
three times round the earth. Sir William Ramsay 
told his hearers pretty mush the same tale. The 
energy is there if only it could be got at. “‘ Suppose,” 
said Sir William, “ that the energy in a ton of 
radium could be utilised in thirty years, instead of 
being evolved at its invariable slow rate of 1760 
years for half-disintegration, it would suffice to 
propel a ship of 15,000 tons, with engines of 15,000 
horse-power, at the rate of 15 knots an hour, for 
thirty years—practically the lifetime of the ship. 
To do this actually requires a million and a-half 
tons of coal.” Who shall say that the conversion 
of a scientific dream into solid fact can never be 
accomplished? Not, we believe, with radium; 
there are other elements, or so-called elements, 
which appear to be in one sense more promising. 
“If the elements which we have been used to con- 
sider permanent are capable of changing with evolu- 
tion of energy, if some form of catalyser could be 
discovered which would usefully increasetheir almost 
inconceivably slow change, then it is not too much 
to say that the whole future of the human race 
would be altered.” It may be said that such 
speculations as these possess no value. We shall 
form a different opinion, take a different view, if we 
consider the mental changes which they represent. 
A very few years ago that an address such as this 
should have been delivered by a President of the 
British Association is inconceivable. The solution 


of the Riddle of the Universe has always been 
sought; and the mental and physical labours ex- 
pended on the work by such men as Ramsay, to 
mention but one of at least a dozen workers in the 
front rank of physicists, have alone rendered it 
possible that not only should such an address have 


have accepted it as the more or less matter-of-fact 
utterance of a staple-minded, cautious man. Little 
more than a century has intervened between steam 
and radium. May not a similar period bring us, 
in part at least, the new era at which Sir William 
Ramsay hints ? 

The last portion of the address is devoted to a 
consideration of the available coal supply of the 
country, and the means of economising it for our 
descendants. He had nothing in the least new to 
advance. The memory of living man, we may 
say, does not reach to a time when estimates were 
not made of the quantity of available coal in Great 
Britain. These estimates have invariably been 
falsified. The latest gives the quantity at 100,000 
millions of tons—enough at the present rate for 
175 years. If economy is to be secured it must be 
advocated on the basis that it is good for the pre- 
sent generation. Our cotton spinners, railway 
and shipping companies, our steel makers, do not 
care at all for their descendants, nearly two cen- 
turies further on in the life of the world. Sir 
William gets quite out of his depth when he 
attempts to handle mechanical problems quantita- 
tively. He reckons twenty-five men as equivalent 
to one horse-power, instead of six men. He has 
discovered for himself that ‘‘a Bhutanese can 
carry 230 lb., plus his own weight, in all 400 lb., 
up a hill 4000ft. high in eight hours. This is 
equivalent to about one twenty-fifth of a horse- 
power.” There is a serious slip in this little 
calculation, the actual power being about one-tenth 
instead of one twenty-fifth. Again, “We can 
economise in many ways. By the substitution of 
turbines for reciprocating engines, thereby reducing 
the coal required from 4 lb. or 5 lb. to 1 lb. or 
141b. per horse per hour.’”’ We need not say to 
engineers that no such difference exists, but we may 
tell Sir William Ramsay that the very best turbines 
can only just hold their own in competition with the 
best reciprocating engines. No turbine has ever 
been made which in regular work gave a horse- 
power for a pound of coal; and in any case a con- 
sumption of 4 lb. or 5 lb. represents an entirely 
negligible quantity of steam engines. 
With the concluding words of Sir William 
Ramsay we arein sympathy. He pleads for the 
study of pure science without regard to its applica- 
tion. But it is essential that this kind of study 
should be kept in its proper place. It is not a 
thing with which engineer students or British 
workmen have any concern. It should be reserved 
for the limited number of brains specially endowed 
with imagination. It is intensely specialised work, 
carried on by a few who can be trusted to give the 
world the fruits of their labours. 


The Export Steel Trade Supremacy. 


THE recent course of events in the export trade 
in iron and steel renders it no longer possible to 
ignore the fact that a remarkable change is taking 
place in the respective positions of the three prin- 
cipal countries of production and exportation. 
Although many years have now elapsed since the 
United Kingdom lost the leading place in the manu- 
facture of pig iron, the circumstance in itself was 
scarcely surprising in view of the greater population 
and size of either the United States or Germany, 
which created a domestic demand for iron and steel 
which was far in excess of that prevailing in the 
United Kingdom. But neither the United States 
nor Germany is so much dependent upon the 
export trade for the disposal of such a large portion 
of its output as is the United Kingdom. Yet 
both the actual manufacture of iron and steel and 
the capacity of production in America and the 
Fatherland have been developed far beyond the 
domestic requirements of either country, and if 
the output of pig iron in the one country varies 
very considerably from time to time, it shows an 
almost constant growth in the other, although 
opinions are not lacking even in Germany that the 
production of pig iron has already reached the 
maximum quantity which can be disposed of by that 
country. Nevertheless the number of blast furnaces 
in Germany and Luxemburg is gradually being in- 
creased, and the next year or two will witness a 
further expansion in the total capacity, whether the 
actual make is or is not augmented. As is well 
known, the developments in Germany have been 
accompanied by a strenuous cultivation of the 
country’s export trade, which has now eclipsed that 
of the United Kingdom—whether temporarily or 
permanently will only be proved by the course of 
time. But in some English quarters there has been 
too great a disposition to under-estimate the ex- 
portation possibilities of United States iron and 
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prime costs attributed tothe latter, and partly because 
they have generally preferred to shut down furnaces 
than to promote the export markets in periods of 
slackening home demand. A change has, however, 
taken place in the United States where, according 
to the policy practised in the past twelve months, 
the export trade has been stimulated both when the 
native production of pig iron and steel has been 
conducted on the basis of a large monthly output, 
and when the manufacture has been reduced by the 
blowing out of furnaces, as in the first half of the 
current year. 

The position of the United States may he 
illustrated by reference to the information pub- 
lished by the Bureau of Statistics of the United 
States Department of Commerce for the calendar 
year 1910. It is shown, for instance, that the 
exports of iron and steel amounted to 1,535,000 tons 
in round figures as compared with 1,239,000 tons 
in the preceding year, being an increase of 296,000 
tons. The exports represented a record in the 
history of the country, and were 210,000 tons in 
excess of 1906, which was the previous year of 
greatest exports, namely, 1,325,000 tons. But if 
the information is brought down to a later date, it 
is found that the American expansion has made 
further progress of a remarkable kind. The 
statistics indicate that the quantity exported from 
the United States in the twelve months ended with 
June, 1911, totalled 1,910,000 tons as contrasted 
with 1,391,000 tons in the preceding year. These 
figures exhibit an advance of 519,000 tons in 
quantity, whilst the augmentation in the value is 
returned at the formidable sum of £10,000,000. If 
we now refer to the United Kingdom, the Board of 
Trade returns show that the exports in 1910 reached 
4,593,000 tons, or 383,000 tons more than the 
quantity of 4,210,000 tons exported in 1909. But 
in the first seven months of 1911 the British 
exports amounted to 2,673,000 tons as compare: 
with 2,797,000 tons in the corresponding period 
in 1910, being a reduction of 124,000 tons, 
although the value in the former term increased 
by £427,000. Onthe other hand, the exports from 
Germany in 1910 were 4,868,000 metrical tons, as 
against 4,043,000 metrical tons in the previous 
year, but after deducting from the former the 
tonnage of boilers, agricultural machinery, <c., 
which are cited separately in the Board of Trade 
returns for the United Kingdom, the German 
figures would appear to have surpassed the British 
total by about 148,000 tons in 1910. Not only so, 
but the Teutonic figures for the first seven months 
of the present year would seem to have become 
still more favourable to that country. Thus the 
German exports are returned at 3,025,000 tons for 
that period, as contrasted with 2,765,000 tons in 
the equivalent term in 1910, being an increase of 
260,000 tons. But after making the necessary 
deductions owing to differences in classification, the 
German statistics tend to exhibit a further actual 
advance of 160,000 tons over the same months in 
1910 and an apparent superiority of 252,000 tons 
over the figures for the United Kingdom in the first 
seven months of the present year. 

It is scarcely necessary to emphasise the extra- 
ordinary progress which has been made in the past 
twelve months both by the United States and 
Germany, as indicated by the figures which have 
previously been quoted, and British steel exporters 
can only look back with regret when they think of 
the record year of 1907, when our iron and steel 
exports amounted to 5,152,000 tons. But the 
present position of affairs, which is the result of 
the conditions of international competition, has to 
be faced as it stands. The American exporters in 
a period of twelve months have accomplished, 
high prime costs notwithstanding, what has been 
declared in some circles in the United Kingdom 
to be impossible, and it is worthy of note that 
over one-half of the total tonnage increase gained 
by the United States in the past year is com- 
posed of manufactured iron and steel. It would 
therefore be. prudent not to belittle the future 
possibilities ‘6f export developments from that 
quarter, especially as the reported impending 
amalgamation of the Bethlehem Steel Corporation, 
the Republic Iron and Steel Company, and the 
Lackawanna Steel Company, which will be in 
opposition to the United States Steel Corporation, 
may impart a further stimulus to the American 
export trade. At the same time, it is still necessary 
to admit that the greatest competitive danger which 
confronts British iron and steel producers is to be 
encountered at the hands of German makers. The 
only question is as to how the commercial rivalry 
from these two sources can be met in the most 
effective manner. An international agreement such 
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one hand, have the effect of strengthening foreign 
producers and at the same time enable them all the 
more easily to develop their productive capacity, as 
already obtains under syndicate agreements in 
Germany. On the other hand, British iron and 
steel makers would tie their hands by an inter- 
national agreement and with the advent of fresh com- 
petition, they would have to suffer a loss of trade, 
as in the case of the Iuternational Rail Convention. 
If British iron and steel makers are to cope with 
foreign competition they must retain their freedom 
of action and organise themselves for the presenta- 
tion of a united front to the onslaught of rivalry 
from abroad. The days of isolated action are past, 
and might must be met by might in order to ensure 
lasting success. 
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Railway Shop Kinks. Compiled under the Direction of a 

Committee of the International Railway General Foremen’s 

issociation. By Roy V. Wright. New York: Railway 

Age Gazette. London: Queen Anne’s-chambers. 1911. 
Ix this country the word “kink” is used to denote an 
awkward twist or turn in a chain or rope. It is an unde- 
sirable thing, an obstacle in the way of the clear running 
of the rope or chain kinked. In the United States it is 
used in a different sense. Jt means a “tip ” or sugges- 
tion. The book before us then is adequately described by 
its title, for it is a collection of tips, hints, and practical 
instructions, how best to get over difficulties and make 
repairs and renewals in railroad machine and repair shops. 
On the second title page we have the following explanatory 
statement, embodying a resolution adopted at a meeting 
of the General Foremen’s Association held in Chicago last 
December :—* Whereas the Fiailway Age Gazette has 
collected a considerable amount of valuable data on 
shop kinks that is available for reproduction in book 
form; and whereas the Shop Kinks Committee believes 
that its work and the interests of the Association would 
best be advanced by co operating with the Railway Age 
Gazette in the publication of such a book in which shall 
be embodied the work of that Committee ; be it resolved 
that the Railway Age Gazette be and hereby is autho- 
rised and empowered to publish under the supervision of 
the chairman of the Committee on Shop Kinks of this 
Association an illustrated book of shop kinks.” 

The book is a square quarto of 290 pages and 903 
photographs, drawings, and diagrams. So far as we are 
aware it stands alone. There is nothing nearly like it in 
any language. It is specially to be recommended to 
professors and demonstrators in technical schools and 
colleges, because it teaches, if properly read, what the 
practical engineering of the workshop is. It is the 
embodiment of the experience of men who for years have 
been seeking, mostly with success, for the best way of 
attaining particular objects ; matters which have nothing 
at all to do with theory, or mathematics, or science 
properly so called. Largely it is the result of a series of 
competitions held for the purpose of collating some of the 
vast quantity of personal information possessed by men 
engaged in railway workshops and running sheds. 
Particulars of these competitions and awards of 
prizes are given in the preface. It must not be 
supposed that “kinks” mean more or less rough- 
and-ready methods of getting out of difficulties. On 
the contrary, the “kink” is often indeed an elaborate 
attachment to a machine tool, such, for example, as a 
driver for wheel lathes, or a tool head for boring piston 
valve chambers, or the inexpensive turret tool head 
applied to small planers, illustrated by Fig. 164. As an 
example of what a kink may mean, we cite two special 
devices designed by the foreman blacksmith of the 
Topeka shops for forging and finishing brake shoe keys 
out of old scrap iron. To the non-commercial engineer 
these things have no value. But 125,000 keys are made 
and used every year, and the saving in cost over hand 
forging is no less than 18,418 dols., or over £3000 a 
year. A most interesting chapter is that devoted to 
oxy-acetylene welding and cutting. The use of the 
system is undergoing rapid development, and _fire- 
boxes are now patched by the dozen instead of being 
scrapped. Quite large patches are put on in this 
way. The fixing of superheater tubes in the plates 
has been tried with so much success in the Topeka shops 
that an experiment has been made by welding in the 
ordinary flues. A very great saving is secured in the 
inatter of leakage ; the cost per 100 two-inch tubes secured 
in the ordinary way by rolling end beadiig is given as 
11.725 dols. By the acetylene process it is 12.425 dols., or 
about 5 per cent. more, but the life of the tubes is enor- 
mously prolonged. It is an interesting fact that the cost 
is reduced by about one half if the tubes are vertical and 
the tube plate horizontal when the welding is in progress. 

The book is so excellent that little room is left for 
criticism. In certain cases, however, a very common 
inistake has been made. The writer has taken 
it for granted that because he knows all about a 
given thing his’ readers will without any trouble 
follow him through a brief description. In this he 
is wrong, and much unnecessary labour is entailed on 
the man who wants to master all the details of some 
particular kink. Again, while the drawings are uniformly 
excellent, the photographs are not infrequently confusing 
instead of being helpful. Taken altogether, however, 





H.M. FIRST-CLASS BATTLESHIP ORION 








H.M.8. ORION. 


As may be judged from the photographs reproduced 
herewith, his Majesty's battleship Orion is fast 
approaching completion. This vessel was laid down 
at Portsmouth Dockyard in November, 1909, and is to 
be officially completed by November of this year. 











barbettes. All ten guns can be discharged broadside, six 
can be fired on the stern quarters, and four ahead. The 
placing of two two-gun turrets at the bow is a new feature 
for British warships. In comparison with the original 
Dreadnought the Orion has, roughly, 5000 tons greater 
displacement and 4000 additional horse-power. She is 
fitted with Parsons turbines driving four screws, and has 
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THE STERN GUNS OF THE ORION 


a maximum capacity for 2700 tons of coal, together with 


there need not be the least hesitation in speaking in very| The engravings supplement and confirm what has 
high terms of the book. Quite apart from its merit| already been published concerning this super-Dread- 
much may be said in praise of those who initiated the | nought. She carries ten 13.5in. guns in five barbettes, | Her designed speed is 21 knots. 

scheme of publication. The freedom with which the | all arranged on the centre line. Two of these barbettes are From our engravings it will be noticed that the guns 
contributors have given away information which they | carried forward, one immediately abaft the after funnel, | in the first and last barbettes are placed very low down 
might easily have regarded as personal property is worthy | and the remaining two further aft. The secondand fourth | near the deck. The guns are 5lft. in length, and fire 
of all praise. Their example might well be followed on | barbettes are raised sufficiently high above the deck to | shells weighing 1250 lb., as compared with 850 Ib. for the 
this side of the Atlantic. permit of the guns being fired over the first and fifth | 12in. guns. The boats are stowed between the funnels. 


1000 tons of oil. Her boilers are of the Yarcow design. 
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friction rollers on the underside, and the engines and gearing 
| upon the top. The engines have double cylinders Qin. 
ee ee : | diameter by 12in. stroke, and are fitted with link motion 

A NEW design of crane navvy embodying many features | reversing gear. The hoisting gear is driven off the crank 
which will appeal to users of this class of machine has | shaft by a set of single purchase gearing with machine cut 
recently been introduced by Ruston, Proctor and Co..| teeth, and is put in motion by a steam-operated friction 
Limited, of Lincoln, who not long ago acquired the whole of | giytch. The winding drum has right and left-hand machined 
grooves to take a wire rope which passes over pulleys at the 
jib head and thence to the bucket. The enginesand winding 
gear are self-contained and fitted to a side frame. 


The slewing gear is operated by a set of large friction cones 
and bya small pinion gearing into a large gear ring and 
roller path, which is fitted loosely into a fixed base ring so as 

| to slip if subjected to undue shocks. A brake is fitted to the 
slewing gear, by means of which the machine can be brought 
to rest without using, and consequently wearing, the friction 
| cones. 

The water tanks are made in three sections bolted on to the 
back of the main bed-plate, and will hold 800 gallons. The 
boiler is supported by these tanks. It is of the vertical type, 

| and is fitted with both feed pump and injector. A feed-water 
heater heats the feed water to 212 deg. Fah. by means of the 
| exhaust steam from the main engines before it is sent into 
| the boiler. The coal bunker fitted alongside the boiler will 
hold one ton of coal. A framing is fitted to the sides of the 
bed-plate and water tanks, to which the boiler is tied, and to 
| which the tension stays supporting the jib are carried. The 
the excavator business carried on by Whitaker Bros., | controlling levers are placed at the front of the machine, 
Limited, Horsforth, near Leeds. | those under the care of the driver being placed at the left- 
- The illustrations given herewith show the details of these | hand side, and that of the cranesman at the right. Fig. 2 
machines, and also one of them at work in a chalk quarry in | shows the engines, boiler, and gearing as erected in the 

Kent, excavating material for the manufacture of Portland ' makers’ shops. 





16-TON STEAM CRANE NAVVY. 




















Fig. 1-LOWER CARRIAGE INVERTED 











Fig. 2—ENGINES, BOILER, AND GEARING OF THE NAVVY 


cement. The machine may be divided into three distinct Dealing next with the excavating gear, we may say that 
parts, viz., the lower carriage with the travelling gear under- | the jib is 31ft. long, measured from the centre of the bottom 
neath and the slewing rings on top, the upper bed-plate | pin to the centre of the top pulleys, and carries a set of double 
carrying the main engine, boiler and gearing, and lastly, the | cylinder reversing engines which are under t e complete 
excavating gear consisting of the jib, bucket and bucket arm. | control of the cranesman through the medium of a single 
Dealing with these in order, the lower carriage is built up of | hand lever. These engines are for regulating the working 
four I beams reinforced with steel castings, plates and angles, | radius of the bucket which controls the thickness of cut 
and carries two sets of travelling wheels, one set for 4ft. 84in. | taken and the discharging centres, when the excavated 





es 
———<———y 


As an excavator the machine is designed to excavate ang 
deliver into wagons as much as 180 cubic yards of ordinary 
material per 10 hours day, and will also deal with boulder 
clay or blasted rock. When tested as a crane we understand 
that it lifted, slewed, and travelled with a load of 174 tons at 
24ft. radius. 

Other points to which the makers draw attention are: The 
navvy will excavate a face of material 30ft. deep, or drive a 
gullet 42ft. wide in the bottom and 72ft. wide at the top. 
[t will discharge into a wagon as near as 18ft. from the 
centre of the machine, or as far as 32ft. One of the illustra. 
tions shows the machine loading five wagons at one setting 
of the wagons. It has a cutting pressure of 18 tons upon the 
bucket teeth, equivalent to 44 tons upon each tooth. The 
operating levers are placed so that the driver has an un. 














Fig. 5—VIEW FROM DRIVER‘S PLATFORM 


interrupted view of his work. The illustration above is 
interesting in this respect, and is reproduced from a photo 
graph taken from the driver’s platform. It shows three of 
the operating levers and the bucket at the top of a face 2dft. 
deep. The gearing is of cast steel throughout, some of the 
teeth being machine cut. Every part of the machine has 
been designed with an ample margin of safety, particular care 
being also taken that each detail is accessible for oiling, 
dismantling or assembling. Squares in place of keys are 
used in many places where reversing stresses make it difficult 
for keys to be kept tight. The main engines and gearing, as 
well as the racking : ngines upon the jib, are well protected 
from the weather, the former having a roof and side ‘sheets, 
and the latter a full guard fitted with hinged doors to 
allow of access to the various details for oiling and 
adjustment. 

A water heater and feed pump are fitted to the machine. 
The open bucket door will clear a height of 20ft. from the 
rail level, which will be an advantage in many cases, as it 
will enable wagons to be filled on a track some 14ft. higher 
than that upon which the machine stands. It is anticipated 
that the way the machine can trim the batter or slopes of 

















Figs. 3 and 4—THE STEAM NAVVY AT WORK, TRIMMING AND DISCHARGING 


gauge, the other being about 10ft. gauge to give the necessary 
stability when the machine is in use as an excavator or 
lifting heavy loads as a crane. The travelling motion is 
transmitted on to both axles through plate chains and 
sprocket wheels, means being provided for taking up the 
slack of the chain. Four axle bearings are fitted to each 
axle. Fig. 1 is a view of the lower carriage turned over to 
show the undergear and the design of the carriage. 

The upper carriage consists of a casting carrying six anti- 











material’is being dumpedsinto the wagon. The bucket arm 
is of oak plated on all sides, and carries steel racks upon the 
lower and renewable rubbing plates on the upper edges. The 
bucket is of 2? cubic yards (2 cubic metres) capacity for 
heavy material and comparatively small wagons, but for 
light material and suitable wagons a bucket of 34 cubic yards 
capacity is fitted. A renewable cutting edge or lip and four 


heavy teeth with manganese steel points are fitted to the | 


mouth of the bucket, 


the cutting by means of the racking gear will especially 
appeal to contractors. Fig. 3 gives some idea of its possibili- 
ties inthis direction. 





AccorpinG ‘to the Vossiche Zeitung, it is said in well- 
informed Turkish circles that the Anglo-Turkish negotiations on 
the subject of the Baghdad railway have no prospect of success, 
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SUCTION DREDGER 


SOUTH AUSTRALIAN 


WERF GUSTO, FIRMA A. F. SMULDERS, SCHIEDAM, BUILDERS 








A DUTCH DREDGER FOR AUSTRALIA. 


THE large dredger illustrated herewith has just been com- 
pleted for the South Australian Government by the Werf 
Gusto, Firma A. F. Smulders, of Schiedam, in Holland. 
This vessel, named the South Australian, is of the self- 
propelling suction type, and has been constructed with a view 
to sucking material from either the bottom of the sea ora 
river bed, raising the spoil to a height of 20ft. above the 
water-line, and forcing it at that elevation through a 28in. 
diameter pipe line for a distance of 1500ft. It can dredge to 


a depth of 43ft. below the water line, and has a central | 


suction pipe and bow well. It is therefore able to cut its own 
floatation. 

The cutter head is provided with a set of hard, cast steel 
knives, and is fixed to a wrought steel shaft driven by an 
auxiliary compound engine in the engine-room. The pro- 
peller and sand pump are operated by a triple-expansion 





oe 














BOW VIEW SHOWING CUTTER HEAD 


engine of 725 indicated horse-power. An auxiliary com- 
pound engine of 80 indicated horse-power is installed for 
driving the deck winches. The exhaust steam from the main | 
and the auxiliary engines is condensed by a self-contained | 
plant of the surface type driven by a tandem compound | 
engine. Steam is generated in two cylindrical boilers, having 
each a heating surface of 1300 square feet. The working 
pressure is 180 1b. per square inch. Electric lighting is fitted 
throughout the vessel. The principal dimensions of the hull 
are:—Length, 137ft. 6in.; breadth, 29ft. 6in.; depth, 
l1ft. 6in. The South Australian has been built under 
Lloyd’s special survey, and has been clussed 100 Al. 

The contracted output was 1000 cubic yards of stiff clay | 
per hour, and the contracted speed 9 knots. At the official | 
trials each of these figures was exceeded, the output being 
1129 cubic yards per hour and the speed 9.81 knots. The 
trip out to Adelaide is being made by the vessel under her 
own steam. 


| 





Tue law for factory illumination in Holland stipulates 
that the employment cf women and young children is forbidden 
in works in which the artiticial light is normally required between 
9am, and3p.m. An illumination of 1} foot-candles is specified 
as the minimum for certain processes exceptionally trying to the 
eyes, such as i bg setting, engraving, drafting, instrument 
making, &c., and a minimum of one foot-candle in less exacting 








occupations, 
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HYDRAULIC POWER IN THE FRENCH ALPS. 





IN an article contributed to Le Génie Civil, M. Paul 
Lévy-Salvador, engineer to the Minister of Agriculture, 
describes the work of the special service charged with the 
study of hydraulic power in the French Alpine region. He 
gives interesting particulars of the variations in the flow of 
certain important streams throughout the year, and refers 
briefly to an important project which would involve the 
making of a reservoir to hold about 128,000 million gallons 
(say 20,000 million cubic feet). The dam holding up this 
artificial lake would be 288ft. (88 m.) high above the river 
gravel, and, in order to reach firm material below the gravel, 
the foundations would have to be 138ft. (42 m.) deep, giving 
a total depth from crest to foundations of 426{t. (130 m ). 
No other particulars are given. 

Mr. Lévy-Salvador's article, from which the following 
notes are taken, is illustrated by diagrams, one prepared from 
the daily discharge readings of the Isére and the other show- 
ing the relation between scale readings and: discharges. By 
means of such diagrams the daily readings by current meters 
are eventually superseded by readings from a fixed scale. 

The special service for the study of hydraulic power in the 
Alps was organised by the Minister of Agriculture in 1903, 
under Mr. R. Tavernier and Mr. R. de Ja Brosse, and, on the 
promotion of the former to the post of Inspector-General of 
Agricultural Hydraulics, Mr. de la Brosse, a chief engineer 
of the Ponts et Chaussées, took sole charge in 1909. 

The instrument chiefly used in gauging the rivers and 
streams is the electric current meter (‘‘ Moulinet’’) on the 
“Ott ’’ system, usually worked from a transverse cable or 
from a boat in the ordinary way. At the end of the year 
1910 there were 180 active stations, 64 in the basin of the 


| Isére, 55 in that of the Durance, and 28 in the basin of the 


Var, the remainder being on streams of less importance but 
capable of being used for industrial purposes. Discharges 
corresponding to different heights of water level are measured 


| throughout the whole range of variation in the flow and 


curves of discharges at different heights are established, and 
the current measurements are then discontinued. At 
Moutiers-sur-Isére, a station where the measurements were 
made with special care, the equation is: y = 34,044 2? + 
17,063 « +- 10,493, x being linear metres of depth, and y litres per 
second. Thearea of the catchment above Moutiers is 907 square 
kiloms. (183 square miles) and the altitude of the station 
473 m. (1551ft.). The curve plotted from daily readings, the 
averages of seven years—1903 to 1910—shows a variation in 
flow from between 10 and 15 cubic metres per second (353 to 
530 cu. ft. secs.) during December, January, February, and 
March, toa discharge of over 60 cubic metres per second (2118 
cu. ft. secs.) in June. There is a small increase in March, 
a sharp rise in the second and third weeks of April, a steady 


| flow during the last part of April and the beginning of May, 


after which the increase is rapid and continuous till June. 
There are two sharp peaks to the curve in June, bringing the 
average flow of that month to about 70 cubic metres per 
second, and, except for a similar peak in July, there is then 
a steady fall to 20 at the end of September, and a slower fall 
to a little over 10 at the end of November—the smallest flow 
of the year. 

The arithmetical mean of the daily discharges is called the 
‘“‘module,’’ but, having regard to the object of the investiga- 
tions, the ‘‘ characteristic’’ discharges are of more import- 
ance. The ‘‘ module’’ is greater than the ‘‘ mean charac- 


| teristic discharge,’’ since it is the mean of all discharges, 


including freshes, which are not included in computing the 
latter. The proportion is usually about 1$ to 1 near the 
Alps, decreasing as the plains are approached. Another 
quantity of importance is the ‘‘ characteristic low-water dis- 
charge,’’ but, in proportion as works of storage and regula- 
tion are carried out, the ‘‘module’’ becomes more important, 
being the dominant factor when the stream is completely 
under control. 

The relation between the ‘‘ mean characteristic discharge’’ 
and the ‘‘ characteristic low-water discharge’’ is one of import- 
ance in these studies. It is usually about 3 to 1, but in the 
favourable case of the glacier-fed Isére it is about 1.6 to 1.0. 
For this stream (the Isére, at Moutiers) the following figures 


| and relations are given :— 


The averages of the seven-year period, 1903-1910, are, in 
litres per second, and in litres per second per square kilo- 
metre of catchment :— 


Maximum discharge (M) ... 
Mean discharge (x) 26,937, or 29.70 ,, 
Minimum discharge (1) 10,444,or 11.51 _,, 
Characteristic low-water discharge 11,264,or 12.42 _,, 
Mean characteristic discharge... 17,924,or 19.76 ,, 


-+» 122,747, or 135.2 per kilom.’ 
7 





Also the mean values— 
M. 11.05 “ = 3.16(22.57) M = 3.94 
m nL & 


It is of great importance to know what variations from the 
above figures may be expected, and the greatest variations 
during the seven years are therefore noted as follows (cubic 
metres per day) :— 

The maximum M varied from 81,400 (89.75 per km.”) in 1909 
to 182,400(201.10 _,, in 1908 


The mean (u) varied from 24,445 (26.95 _,, in 1909 


to 30,403 (33.52 ,,  )in 1904 

The minimum (m)variedfrom 9,300 (10.25 ,,  )in 1907 
to 12,640 (13.93 _,, ) in 1903 

It was 10,650 (11.74 ) in 1908 


M varied from 7.40 in 1903 to 17.13 in 1908 
mL 


“ varied from 2.02 in 1903 to 2.94 in 1907 
nN 
It was 2.83 in 1908. 


M varied from 3.33 in 1909 to 6.04 in 1908 
A 

With the reservation that the peiod covered is only seven 
years, it may be noted that these figures show that the flow 
of the Isére is favourable to the utilisation of its power. The 
absolute minimum during the period is more than 90 per 
cent. of the average minimum, which means that if works 
without storage are carried out, of a capacity suited to the 
average minimum, there would seldom be any considerable 


shortage of power. The figure 2.02 for “, the lowest, points 
m 


to the possibility of doubling the power of the stream by 
works of regulation of the year’s flow; subject, of course, to 
deductions for losses and for other practical reasons. Beyond 


this we have the relation “, average, which, being 3.16 (?) in 
m 


the seven-year period, points to the possibility of nearly 
trebling the simple power of the stream by works of complete 
regulation and storage of all flood waters and freshes. It is 
doubtful, however, whether this figure is correctly given. 

Another stream of much importance as regards the utilisa- 
tion of water power is the Durance. There is a project for 
the regulation of this river by a dam at Serre-Pon¢on, a little 
below Embrun, impounding 580 million cubic metres (say 
20,000 million cubic feet, or 128,000 million gallons). Gaug- 
ings show that the discharge of the Durance varies from 18 
to 440 cubic metres per second (636 to 15,540 cubic feet per 
second), giving ‘‘ un étiage’’ or low-water flow of 20 cubic 
metres per second, and ‘‘un module’’ or mean flow of 68 
cubic metres per second. The ‘‘ mean characteristic dis- 
charge’’ is 46 cubic metres per second. If it be desired to 
utilise for the whole year a discharge equal to the charac- 
teristic mean discharge, losing 68 — 46 = 22 cubic metres 
per second, the works will, of course, be less than those which 
will be needed to utilise the whole ‘‘ module’’ or mean flow, 
and, even then, these works will seldom produce their full 
effect. In the former case there would be a loss of 22 x 
86,400 x 365 = 694 million cubic metres per annum. 

A boring has been made in the gravel, and it is found to 
be more than 40 m. deep in midstream. The dam would 
have to be 130m. from crest to foundation (426ft.), 88 m. 
above the gravel (288ft., say), and 42 m. (138ft.) below the 
river bed. Special measures would have to be taken to 
dispose of the silt which the Durance brings down in large 
quantities, sufficient to diminish rapidly the capacity of the 
reservoir. If, as is estimated, this work would make available 
an additional discharge of 30 cubic metres per second through- 
out the year, this, with a fall of 130 m —which can with 
little difficulty be obtained—gives 14,000 net horse-power, 
valued at 8 million frances (£320,000). The régime of the 
river would also be improved and periods of low water in the 
irrigation canals avoided. 

The utilisation of water power, or ‘‘ white coal,’’ has 
already transformed the Alpine region. In valleys, such as 
those of the Arly, the Drac, and the Durance, where twenty 
years ago the traveller could make long journeys without 
seeing any signs of industrial activity, there are to-day great 
factories and numerous comfortable dwellings for the workers. 
Everywhere the country is intersected by power trans- 
mission lines. It is shown, however, in a statement prepared 
by the ‘‘ Service des Grandes Forces Hydrauliques,”’ that at 
present only a small proportion of the whole power is utilised, 
though that proportion is likely to be much increased before 
long. 

The following table gives existing and projected works in 
the Alpine region :— 


Existing installations | Projected installations 
a e or under investigation 
end of 1910. on the streams. 


Private. | Public. Private. | Public. 
Number of factories... .. 119 } 2 2 18 
Horse-power available at | | 
low water... . .. «| 148,000 | 32,000 — _ 
Machinery horse - power | | 
existing and proposed ... 409,500 | 65,500 220,000 | 500,000 
——_$S —,-— 
Separate totals ..  .. 475,000 720,000 
Grand total .. 1,195,000 


The total horse-power at minimum flow is 180,000, or 
38 per cent. of the total power of the installations, The 
power derived from the mean characteristic discharge (débit 
caractéristic moyen) is about three times that of the minimum 
flow, and while therefore the factories are capable of using 
more power than can be supplied by the low-water flow (débst 
caractéri:tic d'étiage) their capacity is somewhat less than 
that of the mean characteristic discharge. It is held that 
‘one is very near the truth in taking the mean between the 
two figures, and in reckoning that the total annua! power is 
practically equal to a constant power of a value doub’e that 
of the low-water flow, that is to say = 360,000 horse-power.”’ 

The total horse-power in use or under investigation is 
1,195,000, which figure must be increased by about 300,000 
if we are to take into account the projects for the regulation 
of the Upper Rhone, including the barrage at Génissiat. 
The completion of these and the other projected works would 
bring the total horse-power harnessed up to 14 millions, 
valued at 130 million francs. 

Other regions are capable of similar development. The 
Pyrenees Range has few glaciers, but has many lakes at high 
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altitudes and capable of being used for the regulation of water- 
power; and there are also important possibilities in the Jura, 


the Vosges, and the central plateau. 


By way of comparison, the following discharges of French 


rivers may be noted, as given by Guillemain :— 








Ordinary low-water flow. | Maximum discharges. 
Cubic metres | Cubic feet | Cubic metres | Cubic feet 
per second. | per second. | per second. | per second. 
Dordogne— 
At Libourne 42 1,485 5,500 194,000 
Garonne— | 
At Toulouse 37 | 1,306 4,788 169,000 
At Langon .. 86 3,036 7,500 265,000 
Moselle— | 
At Liverdun s | 282 1.100 39,000 
At Metz Is | 635 2,000 71,000 
Rhéne— | 
At Lyon 210 7,413 8,000 282,000 
At Beaucaire 400 14,120 13,900 493,000 
Sadne— 
At Chalon .. 40 1,412 3,000 106,000 
At Lyon 50 | 1,765 3,500 124,000 
1 





THE ROYAL COMMISSION ON RAILWAY 
CONCILIATION BOARDS. 

No. I. 
THE first meeting of this Royal Commission met on the 
23rd inSt., but after Mr. W. F. Marwood, of the Railway 
Department of the Board of Trade, had handed in the docu- 
ments as to the establishment of the Conciliation Boards in 
November, 1907. the meeting was adjourned until Monday 
last, the 28th. Before dealing with the evidence taken on 
that and the following days we must, in view of the light it 
throws upon the conduct of the strike, briefly refer to a 
letter by Mr. A. Kaye Butterworth, of the North-Eastern 
Railway, which appeared in the Press on Tuesday, and which 
shows how very much worse that company—the only one 
recognising the union—was treated by the men’s societies 
than the other companies. On Wednesday, the 16th, the 
North Eastern received a similar communication to that 
sent to all the railways intimating that a general railway 
strike would occur unless the companies met the men’s 
unions within twenty-four hours. The North-Eastern at 
once wired, and sent a confirming letter, asking for a state- 
ment of any questions outstanding between the company and 
its men. No answer was received to this nor to any subse- 
quent communication sent to the A.S.R.S. The following 
day (Thursday) the newspapers published a statement made 
by Mr. Walter Hudson at Newcastle that the quarrel 
was not with the North-Eastern, which had already 
got the only real Conciliation Board for railwaymen. 
The attention of the secretary of the society was drawn 
to this, but no reply came, and the men ceased work 
on receipt of a telegram from the Strike Executive. When, 
late on Saturday night, the strike was called off the terms of 
the settlement made it clear that they did not apply to the 
North-Eastern. As Mr. Butterworth remarks, ‘‘ The strike 
was said to be over, but one of the principal railways was 
deliberately left out of the settlement, and this was a railway 
on which one of the chief industrial districts in the country 
is entirely dependent for railway communication; it was 
the railway on which probably more men were on strike 
than on any other, and, moreover, it was the one railway 
from which nothing was asked and which had no concern 
in the questions in dispute.’’ After reviewing the changes 
made by the Trade Disputes ‘Act as to making the society 
liable for the damages caused through the men leaving 
work without notice, and that the men themselves individually 
could, however, be proceeded against, Mr. Butterworth 
states that the North-Eastern directors were being specially 
called to a board meeting on the Monday. In anticipation of 
this a notice was issued that those men who desired to return 
to work could do so, but it must be unconditionally, i.e., 
without any waiver by the company as to its rights. On 
Monday the Board met and passed a resolution agreeing to 
reinstate the men and to waive the right to take proceedings 
conditionally on the men returning at once and working 
amicably with the non-strikers, and ‘‘ on the understanding 
that either the company or the men should be free to require 
the adoption of any procedure that the Commission appointed 
by the Government might recommend.’’ On Monday 
night there arrived the first communication from the 
society—a telegram, sent through the Board of Trade by one 
of the trade union officials, asking whether the company 
would reinstate the men and undertake not to take pro- 
ceedings against them. Later, the Board of Trade inquired 
if the company would meet the society’s officials with the 
Board of Trade in London, to which a reply was sent that to 
meet the men’s officials was the regular practice. A meeting 
therefore took place at York on Tuesday night, and the men 
were instructed to return to work. Mr. Butterworth then 
points out that the society broke its own rules as to (1) dis- 
pute; (2) negotiation ; (3) arbitration ; (4) ballot; (5) strike 
notices; and, practically, (6) cessation of work. ‘‘ That 
being so, neither the public nor the North-Eastern men will 
have been surprised at the decision of the directors to review 
the whole question of the procedure to be followed in con- 
nection with the settlement of differences arising between 
the company and its men by the light of the recommenda- 

tions of the Commission now sitting.”’ 


Mr. J. E. WILLIAMS. 

On Monday last Mr. J. E. Williams, the secretary to the 
A.S.R.S., was the first witness and was in the chair all day. 
His evidence covered much ground and several points were 
noticed at different times. In order that a clear but brief 
account of his views may be given, we bave grouped together 
the various items and summarised them as follows under 
different heads. 

Procedure.—The agreement of November, 1907, provided 
that there should be sectional, i.e., district, boards on each 
railway and a central board. The witness stated that 
whereas the companies used to accept the resolutions of mass 
meetings as evidence of a desire for some concession, some 
companies now compelled the men to petition. When SirT. 
Ratcliffe Ellis pointed out that there was nothing in the 
original scheme as to petitions being necessary, Mr. Williams 
said that the petitions were considered essential to show 
that the men’s representatives had authority from the men. 
On the Great Eastern, before the conciliation boards were 
formed, the company demanded that 12 per cent. of the men 
in each grade should petition for the same. Much time was 


prepared to accept. 
on that line did not take place until late in 1909. 


ex 


Arbitration and Conciliation. Such subjectsas the trip system, 


were excluded. When Mr. Beale expressed surprise at this, 


within which certain steps should be taken. There is a diffi- 
culty too in getting in touch with all the men, as is necessary 
whén a reduction is pro’ 
dates should be definitely fixed for the consideration of all 


be so altered that the companies must not vary their repre- 
sentatives. 
the subject under consideration may be handled by experi- 
enced officers. 


the railwaymen were in the unions, that 80 per cent. of the 
men’s representatives on the boards were union men, and all 
the secretaries. There were one or two boards where the non- 
union were equal to the union men. The witness admitted 
(Q. 354) that the non-union men had never hitherto had 
any representation. He suggested that the secretary should 
be outside the railway company, in order to devote the whole 
of his time to the work, and he would be in a freer position 
when discussing the men’s grievances. Mr. Williams yvould 
agree to the men selecting the secretary, and not the 
unions. For some reason not clear in either the original 
agreement or in the evidence, it appeared that the society 
pleaded the men’s cases before the arbitrator. Maybe this 
was in accordance with the last clause of that part of the 
original agreement that covers 
Mode of dealing with applications.—It says: ‘* Proceed- 
ings before the arbitrator shall be regulated by him.’’ The 
witness suggested that if an outsider were secretary, and he 
was told the company’s opinion on any point, he could often 
reason with the men and obtain an admission that the com- 
pany was right. 
Arbitrations.—These had been very costly. The com- 
panies and societies shared the expense between them, but 
the cost to the unions of eleven arbitrations was 
£12,508 8s. 2d, and altogether the Conciliation Boards 
had cost the A.S.R.S. about £30,000. There had been 
more arbitrations than there need have been, because the 
central board knew there was a higher court. Similarly, the 
sectional boards would also fail to agree, because there was a 
central board to goto. Mr. Williams, in fact, suggested that 
that sectional boards be abolished, and he would only have a 
central board. The former did little work and were costly. 
There were no sectional boards on the North-Kastern—only 
one board of thirty-six members, eighteen from each side. 
The panel of arbitrators should be enlarged. 
Disputes as to awards.—Apparently one of the causes of 
the present trouble were that some awards had been so 
worded that they were capable of different constructions being 
placed upon them. The witness stated that the companies 
maintained that the awards belonged to them, and that their 
interpretation was to rule. They put obstacles in the way 
of referring the point or points back, and in some cases would 
only agree to certain of the disputed points being referred 
back. Mr. Williams stated that if, in case of a disputed 
award, the companies had permitted the central board to 
meet and discuss the awards generally, probably the com- 
panies would have been able to satisfy the men’s side that 
the masters’ interpretation was correct. 

Duration of awards.—The witness thought that the awards 
were for too long a period. Three years should suffice instead 
of six or seven. We note that one result of this is that the 
All Grades Movement of 1907 having been dealt with by the 
central boards or arbitration is dead until the time limit has 
expired. 

A national board.—Mr. Williams sugested a national 
board to which matters in dispute should be referred instead 
of to an arbitrator. This should consist of members elected 
by the Railway Companies’ Association on one side, and of 
representatives elected by the men’s organisations pro rata 
to their membership on the other. Cases of disagreement at 
the national board to be referred to arbitration. The witness 
admitted that in case this board declined to refer the matter 
to arbitration there would bea deadlock. Sir T. Ratcliffe 
Ellis asked the witness if he thought it a desirable thing for 
various railways to discuss the grievances of one company. 
The first witness on Tuesday, the 29th, was 


Mr. ALBERT Fox, 


who is the general secretary to the Associated Society of 
Locomotive Engineers and Firemen, and who said his society 
included 50 per cent. of the drivers, firemen, and cleaners. 
These men may also be members of the A.S.R.S. Mr. Fox 
came prepared with details of fifty-four grievances, but the 
Commission decided to hear the men, or some of the men 
concerned. 

Where Conciliaticn Boards have failed.—So far as the loco- 
motive men were concerned the main grievance was stated— 
Q. 677—to be that other grades had been incorporated into 
their section, which was made to include such as coalmen, 
shed labourers, fire-lighters, washers-out, gland packers, 
carriage and wagon examiners, carriage cleaners, greasers, 
labourers, and gas men. Sir T. Ratcliffe Ellis pointed out 
that this was quite in accordance with the original agreement, 
which said that variations wereto be made in the classification 
to provide ‘‘ for the inclusion of other grades.’’ The result in 
one case was that an examiner represented the locomo- 
tive section. Some companies had recognised this weak- 
ness, and excluded all but drivers, firemen, and cleaners 
from participation. Witness maintained that as a result 
of Sir Edward Fry having declined to deal with the 
trip system, the London and North-Western Company 
had put every booked train on the trip system, as no question 
could be raised thereon. He considered it a weak part of the 





lost and expense incurred in getting these signatures, as they 





could not be obtained by correspondence, but only by seeing 
the men personally. On the Great Southern and Western of 
Ireland the company would not state what percentage it was 
Consequently the first sectional meeting 
But that 
this is not so generally is proved by the fact that many boards 
have had their second election, the first three years having 


pired. 

Bad draughtsmanship of rules.—The original agreement 
only covers ‘‘ questions relating to the rates of wages and 
hours of labour,’’ and therein differs from other Boards of 
tonnage rates for goods workers, and mileage for train-men 
the witness stated that Sir Edward Fry, when arbitrator for 
the London and North-Western, said he could not deal with 
such subjects. The scheme, also, does not mention every 


grade employed on a railway, and so some men are excluded 
from the benefits. The rules are not clear as to the time 


posed. Mr. Burnett suggested that 
changes. The witness also suggested that the rules should 
It is stated that these are changed in order that 


The question of recognition —This formed the main point 
in Mr. Williams’ evidence. He claimed that 75 per cent. of 


cases where an apparent injustice had been done. Some 
railways would reduce a man’s wages as a punishment, but 
would not submit it to the board because it was discipline, 
Mr. Fox considered that every relation between the com- 
panies and the men should be open to inquiry. 

Sir T. Ratcliffe Ellis pointed out, with some detail, what 
the effect might be if a man protested against a fine or if he 
had not had some hoped-for promotion; but the witness 
maintained that he thought it was a practical scheme. Up 
to now his men had gained nothing by Conciliation Boards, 
On the contrary, they had had some reverse decisions, and 
the men would prefer to supersede them altogether to 
amending them. 

Awards.—Mr. Fox did not make a strong point as to the 
duration of the awards. He admitted that the original 
scheme agreed that no change could be made in an award 
for seven years from such being given. Mr. Fox algo 
admitted that, so far as he knew, no attempt had been made 
to get an interpretation clause inserted in any award. 

Suggested reforms.—Mr. Williams, as above, would abolish 
the sectional boards. Mr. Fox, on the contrary, would dis- 
pense with the central boards, as they ‘‘ blocked the way 
to progress.’’ Except as to the composition—i.e., the 
inclusion of non-running men—Mr. Fox had no complaint 
as to the sectional boards. But from the latter he thought 
there should be some way whereby an appeal could be 
made to the fina] court. Mr. Fox’s remedy was the substi- 
tution for the sectional boards of power to the men, without 
their union representatives, to go to the local officials with 
any complaint. If they did not obtain satisfaction, then 
a deputation was to be appointed to go with the union 
officers to meet the management. In the event of the 
dispute remaining the question was to go before a tribunal 
of two representatives for the company and two for the 
men, together with a chairman to be elected by the four, or 
if they did not agree as to the chairman, then by the Board 
of Trade, the union official to state the men’s case before 
the tribunal if requested by the men. It was stated that 
the men already met the local officials on the North 
Eastern, South-Eastern and Chatham, and North Stafford, 
and they dealt with hours, wages, punishments, and “’ in- 
justices.’’ Sir T. R. Ellis asked how they were to com 
pel a man to accept the decision of the tribunal. Would 
they refuse him any assistance from the union fnnds ’ 
Mr. Fox thought that would be the case. 

The next witness was 


Mr. THOMAS LOWTH, 


the general secretary to the General Railway Workers’ Union 
which includes men in the goods department, permanent 
way department, and in the shops. 

Objections to conciliation boards.—Some of Mr. Lowth’s 
men have obtained benefits, but they consider that the com- 
panies have recouped themselves for any increase by their 
**speeding-up’’ of the men. The objections had been 
strengthened by the way overtime was calculated, and this 
was based on Sir Edward Fry’s reward. The benefits were 
not extended to temporary men, and the witness asserted 
that men were therefore retained as ‘‘ temporary '’ who in 
every other respect were ‘‘permanent.’’ Mr. Lowth also 
protested against the companies changing their representa- 
tives. He would not allow the men to do the same, but 
make the companies register their representatives. 

Suggested reform.—Mr. Lowth would abolish all boards 
and simply have a tribunal of three—a representative for the 
company, cne for the men, and a chairman from the panel 
formed under the Coarts of Arbitration clauses of the Con- 
ciliation Act. This would ensure that the chairman had an 
expert adviser on each side, an advantage an arbitrator did 
not enjoy. There was, however, a difficulty in that the 
men’s representative might not be very conversant with the 
duties of the man or men whose case was to be reviewed. 








THE BRITISH ASSOCIATION. 
Address by Professor Sir WILLIAM RAMSAY, K.C.B., Ph.D., 
LL.D., D.Se., M.D., F.R.S., President. 


Ir is now eighty years since this Association first met at York, 
under the presidency of Earl Fitzwilliam. The object of the 
Association was then explicitly stated:—‘‘To give a stronger 
impulse and a more systematic direction to scientific inquiry, to 
promote the intercourse of those who cultivate science in different 
parts of the British Empire with one another and with foreign 
philosophers, to obtain a more general attention to the objects of 
science and a removal of any disadvantages of a public kind 
which impede its progress, 
The world has greatly changed since 1831 ; thes 
and the equipment of numerous lines of steams 
buted to the pling of countries at that time practically 
uninhabited. Moreover, not merely has travelling been made 
almost infinitely easier, but communication by post has been 
enormously expedited and cheapened ; and the telegraph, the 
telephone, and wireless telegraphby have simplified as well as com- 
mayan human existence. Furthermore, the art of engineering 
as made such strides that the question ‘‘ Can it be done’” hardly 
arises, but rather ‘‘ Will it pay todoit’” Ina word, the human 
race has been familiarised with the applications of science ; and 
men are ready to believe almost po san if brought forward in 
its name. 
Education, too, in the rudiments of science has been introduced 
into almost al] schools ; young children are taught the elements of 
physics and chemistry. The institution of a section for Education 
in our Association (L) has had for its object the organising of such 
instruction, and much useful advice has been proffered, The 
problem is, indeed, largely an educational one ; it is being solved 
abroad in various ways—in Germany and in most European states 
by elaborate governmental schemes dealing with elementary and 
advanced instruction, literary, scientific, and technical; and in the 
United States and in Canada by the far-sightedness of the people ; 
both employers and —— recognise the value of training and 
of originality, and on both sides sacrifices are made to ensure 
efficiency. 
In England we have made technical education a local, not an 
imperial question ; instead of half a dozen first-rate institutions of 
university rank, we have a hundred, in which the institutions are 
necessarily understaffed, in which the staffs are mostly overworked 
and underpaid ; and the training given is that not for captains of 
industry, but for workmen and foremen. ‘‘ Efficient captains 
cannot be replaced by a Jarge number of fairly good corporals.” 
Moreover, to induce scholars to enter these institutions, they are 
bribed by scholarships, a form of pauperisation practically unknown 
in wet 4 country but our own; and to crown the edifice, we test 
results by examinations of a kind not adapted togaugeoriginality and 


— of railways 
ips have contri- 


character—if, indeed, these can ever be tested by examination— 
instead of, as on the Continent and in America, trusting the 
teachers to form an honest estimate of the capacity and ability of 
each student, and awarding honours accordingly. 
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The remedy lies in our own hands, 


Let me suggest that we 
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exact from all gainers of University scholarships an undertaking 
that, if and when circumstances permit, they will repay the sum 
which they have received as a scholarship, bursary, or fellowship. 
It would then be possible for an insurance company to advance a 
sum representing the capital value—viz., £7,464,931—ef the 
scholarships, reserving, say, 20 per cent. for non-payment, the 
result of mishap or death. In this way a sum of over six million 
pounds, of which the interest is now expended on scholarships, 
would be available for university purposes, This is about one- 
fourth of the sum of twenty-four millions stated by Sir Norman 
Lockyer at the Southport ting as ry to place our 
university education on a satisfactory basis. A large part of the 
income of this sum should be spent in increasing the emoluments 
of the chairs; for, unless the income of a professor is made in 
some degree commensurate with the earnings of a professional 
man who has succeeded in his profession, it is idle to suppose that 
the best brains will be attracted to the teaching profession. And 
it follows that unless the teachers occupy the first rank, the pupils 
will not be stimulated as they ought to be. 

Again, having made the profession of a teacher so lucrative as to 
tempt the best intellects in the country to enter it, it is clear that 
such men are alone capable of testing their pupils. The modern 
system of ‘*external examinations,” known only in this country, 
and answerable for much of its lethargy, would disappear ; schools 
of thought would arise in all subjects, and the intellectual as well 
as the industrial prosperity of our nation would be assured. As 
things are, can we wonder that as a nation we are not scientific ’ 
Let me recommend those of my hearers who are interested in the 
matter to read a recent report on ‘‘'l'echnical Education” by the 
Science Guild. 

| venture to think that, in spite of the remarkable progress of 
science and of its applications, there never was a time when mis- 
sionary effort was more needed. Although most people have some 
knowledge of the results of scientific inquiry, few, very few, have 
entered into its spirit. We all live in hope that the world will 
grow better as the years roll on. Are we taking steps to secure 
the improvement of the race’ I plead for recognition of the fact 
that progress in science does not only exist in accumulating 
information which may be put to practical use, but in developing 
a spirit of prevision, in taking thought for the morrow ; in attempt- 
ing to forecast the future, not by vague surmise, but by orderly 
marshalling of facts, and by deducing from them their logical out- 
come; and chiefly in endeavouring to control conditions which 
may be utilised for the lasting good of our people. We must culti- 
vate a belief in the ‘‘ application of trained intelligence to all forms 
of national activity.” 

It has been the usual custom of my predecessors in office either 
to give a summary of the progress of science within the past year 
or to attempt to present in intelligible language some aspect of the 
science in which they have themselves been engaged. J] possess 
no qualifications for the former course, and I therefore ask you to 
bear with me while | devote some minutes to the consideration of 
ancient and modern views regarding the chemical elements. 

It is difficult to say when the first element was known to be an 
element. After Lavoisier’s overthrow of the phlogistic ——s 
the part played by oxygen, then recently discovered by Pri 





riestley 
and Scheele, came prominently forward. Loss of phlogiston was 
identitied with oxidation ; gain of phlogiston, with loss of oxygen. 
The sch of no lature (‘Méthode de Nomenclature 
chimique”), published by Lavoisier in conjunction with Guyton 
de Morveau, Berthollet, and Fourcroy, created a system of 
chemistry out of a wilderness of isolated facts and descriptions. 

The modern conception of the elements was much strengthened 
by Dalton’s revival of the Greek hypothesis of the atomic constitu- 
tion of matter, and the assigning to each atom a definite weight. 
This momentous step for the progress of chemistry was taken in 
1803; the first account of the theory was given to the public with 
Dalton’s consent in the third edition of Thomas Thomson's ‘‘System 
of Chemistry ” in 1807; it was subsequently elaborated in the first 
volume of Dalton’s own ‘System of Chemical Philosophy,” 
published in 1808, The notion that compounds consisted of aggre- 
gations of atoms of elements, united in definite or multiple pro- 
portions, familiarised the world with the conception of elements as 
the bricks of which the Universe is built. Yet the more daring 
spirits of that day were not without hope that the elements them- 
selves might prove decomposable. 

Indeed, the ancient idea of the unitary nature of matter was in 
those days held to be highly probable, for attempts were soon 
made to demonstrate that the atomic weights were themselves 
multiples of that of one of the elements. 

The relation between the elements has, however, been approached 
from another point of view. After ieee suggestions by 
Diibereiner, Dumas, and others, John Newlands, in 1862 and the 
following years, arranged the elements in the numerical order of 
their atomic weights, and published in the Chemival News of 1863 
what he termed his law of octaves—-that every eighth element, 
like the octave of a musical note, is in some measure a repetition 
of its forerunner. The same fundamental notion was reproduced 
at a later date and independently by Lothar Meyer and Dmitri 
Mendeléeff. 

Including the inactive gases, and adding the more recently dis- 
covered elements of the rare earths, and radium, of which I shall 
have more to say presently, there are eighty-four definite elements, 
all of which find places in the periodic table, if merely numerical 
values be considered. Between lanthanum, with atomic weight 
139, and tantalum, 181, there are in the periodic table seventeen 
spaces ; and although it is impossible to admit, on account of their 
properties, that the elements of the rare earths can be distributed 
in successive columns-—for they all resemble lanthanum in proper- 
ties—yet there are now fourteen such elements; and it is not 
improbable that other three will be separated from the complex 
mixture of their oxides by further work. Assuming that the 
metals of the rare earths fill these seventeen spaces, how many 
still remain to be filled’ We wiil take for granted that the 
atomic weight of uranium, 238 5, which is the highest known, 
forms an upper limit not likely to be surpassed. It is easy 
to count the gaps ; there are eleven, 

But we are confronted by an emburrus de richesse, The discovery 
of radioactivity by Henri Becquerel, of radium by the Curies, and 
the theory of the disint-gration of the radioactive elements, which 
we owe to Rutherford and Noddy, have indicated the existence of 
no fewer than twenty-six elements hitherto unknown. To what 
places in the periodic table can they be assigned / 

Of these twenty-six elements derived from uranium, thorium, 
and actinium, ten, which are formed by the emission of electrons 
alone, may be regarded as allotropes or pseudo-elements ; this 
leaves sixteen, for which sixteen or seventeen gaps would appear 
to be available in the periodic table, provided the reasonable sup- 
position be made that a second change in the length of the periods 
has taken place. It is above all things certain that it would be a 
fatal tie to regard the existence of such elements as irrecon- 
cilable with the periodic arrangement, which has rendered to 
systematic chemistry such signal service in the past. 

Attention has repeatedly been drawn to the enormous quantity 
of energy stored up in radium and its descendants. That in its 
emanation, niton is such that if what it parts with as heat during 
its disintegration were available, it would be equal to three and a- 
half million times the energy available by the explosion of an equal 
volume of detonating gas—a mixture of one volume of oxygen 
with two volumes of hydrogen. The major part of this energy 
comes, apparently, from the expulsion of particles (that is, of atoms 
of helium) with enormous velocity. It is easy toconvey an idea of 
this magnitude in a form more realisable, by giving it a somewhat 
mechanical turn. Suppose that the energy in a ton of radium 
could be utilised in thirty years, instead of being evolved at its in- 
variably slow rate of 1760 years for half disintegration, it would 
suffice to propel a ship of 15,000 tons, with engines of 15,000 horse- 
power, at the rate of 15 knots an hour, for 30 years—practically 
the lifetime of the ship. ‘Todo this actually requires a million and 
a half tons of coal. 








It is easily seen that the virtue of the e of the radium con- 
sists in the small weight in which it is contained ; in other-words, 
the radium-energy is in an enormously concentrated form, I have 
attempted to apply the energy contained in niton to various pur- 
poses ; it decomposes water, ammonia, hydrogen chloride, and 
carbon dioxide, each into its constituents ; further experiments on 
its action on salts of copper appeared to show that the metal 
—- was converted partially into lithium, a metal of the sodium 
column ; and similar experiments, of which there is not time to 
speak, indicate that thorium, zirconium, titanium and silicon are 
degraded into carbon ; for solutions of compounds of these, mixed 
with niton, invariably generated carbon dioxide, while cerium, 
silver, mercury, and some other metals gave none. One can 
imagine the very atoms themselves, ex to bombardment by 
enormously quickly moving helium atoms, failing to withstand the 
impacts. Indeed, the argument ¢@ priori is a strong one; if we 
know for certain that radium and its descendants decompose 
spontaneously, evolving energy, why should not other more stable 
elements decompose when subjected to enormous strains ! 

This leads to the speculation whether, if elements are capable of 
disintegration, the world may not have at its disposal a hitherto 
unsuspected source of energy. If radium were to evolve its stored- 
up energy at the same rate that gun-cotton does, we should have 
an undreamt-of explosive ; could we control the rate we should 
have a useful and potent source of energy, provided always that a 
sufficient supply of radium were forthcoming. But the mes 4 is 
certainly a very limited one; and it can be safely affirmed that 
the production will never surpass half an ounce a year. If, how- 
ever, the elements which we have been used to consider as perma- 
nent are — of changing with evolution of energy, if some 
form of catalyser could be discovered which would usefully increase 
their almost inconceivably slow rate of change, then it is not too 
much to say that the whole future of our race would be altered. 

The middle of the nineteenth century will always be noted as the 
beginning of the golden age of science, the epoch when great 
generalisations were made of the highest importance on all sides, 
philosophical, economic, and scientific. Carnot, Clausius, Helm- 
holtz, Julius Robert Mayer abroad, and the Thomsons, Lord 
Kelvin and his brother James, Rankine, Tait, Joule, Clerk Max- 
well and many others at home, laid the foundations on which the 
splendid structure has been erected. That the latent energy of 
fuel can be converted into energy of motion by means of the steam 
engine is what we owe to Newcomen and Watt, that the kinetic 
energy of the fly-wheel can be transformed into electrical “ag 
was due to Faraday, and to him, too, we are indebted for the 
re-conversion of electrical energy into mechanical work ; and it is 
this power of work which gives us leisure, and which enables a 
small country like ours to support the population which inhabits it. 

I suppose that it will be generally granted that the Common- 
wealth of Athens attained a high-water mark in literature and 
thought which has never yet been surpassed. The reason is not 
difficult to find ; a large proportion of its people had ample leisure, 
due to ample means ; they had time to think, and time to discuss 
what they thought. How was this achieved! The answer is 
simple: each Greek Freeman had on an average at least five helots 
who did his bidding, who worked his mines, looked after his farm, 
and, in short, saved him from manual labour. Now, we in Britain 
are much better off ; the population of the British Isles is, in 
round numbers, 45 millions ; there are consumed in our factories 
at least 50 million tons of coal annually, and “it is generally 
agreed that the consumption of coal r indica horse- 
power per hour is on an average about 5 1b.” (Royal Commission 
on Coal Supplies, Part I.). This gives seven million horse-power 
per year. How many man-power are equal to a horse-power! I 
have arrived at an estimate thus: A Bhutanese can carry 230 lb. 
plus his own weight, in all 4001b, upa hill 4000ft. high in eight 
hours; this is equivalent to about one-twenty-fifth of a horse- 
power ; seven million horse-power are therefore about 175 million 
man-power. Taking a —_ as consisting on the average of five 
persons, our 45 millions would represent nine million families ; and 
dividing the total man-power by the number of families, we must 
conclude that each British family has on the average nearly 
twenty ‘“‘helots” doing his bidding, instead of the five of the 
Athenian family. We do not appear, however, to have gained 
more leisure thereby, but it is this that makes it possible for the 
British Isles to support the population which it does. 

We have in this world of ours only a limited supply of stored- 
up energy; in the British Isles a very limited one, namely our 
coalfields. ‘lhe rate at which this supply is being exhausted has 
been increasing very steadily for the last forty years, as anyone 
can prove by mapping the data given on page 27, Table D, of the 
General Report of the Royal Commission on Coal Supplies (1906). 
In 1870, 110 million tons were mined in Great Britain, and ever 
since the amount has increased by 34 million tons a year. The 
available quantity of coal in the proved coalfields is very nearly 
100,000 million tons ; it is easy to valculate that if the rate of work- 
ing increases as it is doing our coal will be completely exhausted in 
175 years. But, it will be replied, the rate of increase will slow 
down. Why?! It has shown nosign whatever of slackening during 
the last forty years. Later, of course, it must slow down, when 
coal grows dearer owing to approaching exhaustion. It may also 
be said that 175 years is a long time; why, I myself have seen a 
man whose father fought in the ’45 on the Pretender’s side, nearly 
170 years ago! In the life of a nation 175 years is a —_ 

This consumption is still proceeding at an accelerated rate. 
Between 1905 and 1907 the amount of coal raised in the United 
Kingdom increased from 236 to 268 million tons, equal to 6 tons 
per head of the population, against 34 tons in Belgium, 2} tons in 
Germany, and 1 tonin France. Our commercial supremacy and 
our power of competing with other European nations are obviously 
governed, so far as we can see, by the relative price of coal ; and 
when our prices rise, owing to the approaching exhaustion of our 
supplies, we may look forward to the near approach of famine and 
misery. 

Various schemes have been proposed for utilising our deposits of 
peat. I believe that in Germany the peat industry is moderately 
profitable ; but our humid climate does not lend itself to natural 
evaporation of most of the large amount of water contained in 
peat, without which processes of distillation prove barely remunera- 
tive. 

We must therefore rely chietly on our coal reserve for our supply 
of energy, and for the means of supporting our population ; oat it 
is to the more economical use of coal that we must look, in order 
that our life asa nation may be prolonged. We can economise in 
many ways: By the substitution of turbine engines for recipro- 
cating engines, thereby reducing the coal required per horse-power 
from 4]b. to 5lb. to 14 1b. or 21b.;* by the further replacement of 
turbines by gas engines, raising the economy to 30 per cent. of the 
total energy available in the coal, that is, lowering the coal con- 
sumption per horse-power to 1 Ib. or 1} 1b.; by creating the power 
at the pit mouth, and distributing it electrically, as is already done 
in the Tyne district. Economy can also be effected in replacing 
‘* beehive” coke ovens by recovery ovens ; this israpidly being done ; 
and Dr. Beilby calculates that in 1909 nearly six million tons. of 
coal, out of a total of sixteen to eighteen millions, were coked in 
recovery ovens, thus effecting a saving of two to three million tons 
of fuel annually. Progress is also being made in substituting gas 
for coa] or coke in metallurgical, chemical, and other works. But 
it must be remembered that for economic use, gaseous fuel must 
not be charged with the heavy costs of piping and distribution. 

The domestic fire problem is also one which claims our instant 
attention. It is best grappled with from the point of view of 
smoke. Although the actual loss of thermal energy in the form of 
smoke is small—at most less than 4 per cent. of the fuel consumed— 
still the presence of smoke is a sign of waste of fuel and careless 
stoking. In works, mechanical stokers which ensure regularity of 
firing and complete combustion of fuel are more and more widely 





* These figures need revision. The relative economy is nothing like that 
indicated.—Ep, THE E, 





replacing hand-firing. But we are still utterly wasteful in our 
consumption of fuel in domestic fires. There is probably no single 
remedy applicable ; but the introduction of central heating, of gas 
fires, and of grates which permit of better utilisation of fuel will 
all play a part in economising our coal. It is open to argument 
whether it might not be wise to hasten the time when smoke is no 
more by imposing a sixpenny fine for each offence ; an instan- 
taneous photograph could easily prove the offence to have been 
committed ; and the imposition of the fine might be delayed until 
three warnings had been given by the police. 

Now, I think that what I wish to convey will be best expressed 
by an allegory. A man of mature years who has surmounted the 
troubles of childhood and adolescence without much disturbance 
to his physical and mental state, gradually becomes aware that he 
is suffering from loss of blood; his system is being drained of this 
essential to life and strength. What doeshedo/ If he is sensible, 
he calls in a doctor, or perhaps several, in consultation; they 
ascertain the seat of the disease, and diagnose the cause. ‘They 

int out that while consumption of blood is necessary for healthy 
ife, it will lead to a premature end if the constantly increasing 
drain is not stopped. They suggest certain precautionary 
measures; and if he adopts them, he has a good chance of living 
at least as long as his contemporaries; if he neglects them, his 
days are numbered, 

That is our condition as a nation. We have had our consultation 
in 1903; the doctors were the members of the Coal Commission. 
They showed the gravity of our case, but we have turned a deaf 
ear. 

It is true that the self-interest of coal consumers is slowly leading 
them to adopt more economical means of turning coal into energy. 
But I have noticed and frequently publicly announced a fact which 
cannot but strike even the most unobservant. It is this:—When 
trade is good, as it appears to be at present, manufacturers are 
making money, they are overwhelmed with orders, and have no 
inclination to adopt economies which do not appear to them to be 
essential, and the introduction of which would take thought and 
time, and which would withdraw the attention of their employés 
from the chief object of the business—how to make the most of the 

resent opportunities. Henceimprovementsare postponed. When 

d times come, then there is no money to spend on improvements ; 
they are again postponed until better times arrive. 

What can be done ! 

I would answer: Do as other nations have done and are doing ; 
take stock annually. The Americans have a permanent Commis- 
sion initiated by Mr. Roosevelt, consisting of three representatives 
from each State, the sole object of which is to keep abreast with 
the diminution of the stores of natural energy, and to take 
steps to lessen its rate. This is a non-political undertaking, and 
one worthy of being initiated by the ruler of a great country. If 
the example is followed here the question will become a national 
one. 

Two courses are open to us ; first, the laissez-faire plan of leaving 
to self-interested competition the combating of waste ; or secondly, 
initiating legislation which, in the interest of the whole nation, 
will endeavour to lessen the squandering of our national resources. 
This legislation may be of two kinds—penal, that is, imposing a 
penalty on wasteful expenditure of energy supplies ; and helpful, 
that is, imparting information as to what can be done, advancing 
loans at an easy rate of interest to enable reforms to be carried 
out, and insisting on the greater prosperity which would result 
from the use of more efficient appliances. 

This is not the place, nor is there the time, to enter into detail ; 
the subject is a complicated one, and it will demand the combined 
efforts of experts and legislators for a generation ; but if it be not 
considered with the definite intention of immediate action, we 
shall be held up to the deserved execration of our not very remote 
descendants. 

The two great principles which I have alluded to in an earlier part 
of this address must not, however, be lost sight of ; they should guide 
al] our efforts to use energy economically. Concentration of energy 
in the form of electric current at high potential makes it possible to 
convey it for long distances through thinand thereforecomparatively 
inexpensive wires ; and the economic coefficient of the conversion of 
mechanical into electrical, and of electrica] into mechanical energy 
is a high one ; the useless expenditure does not much exceed one- 
twentieth part of the energy which can be utilised. These con- 
siderations would point to the conversion at the pit mouth of the 
energy of the fuel into electrical energy, using as an intermediary 
turbines, or preferably gas engines, and distributing the electrical 
energy to where it is wanted. The use of gas engines may, if 
desired, be accompanied by the production of half-distilled coal, a 
fuel which burns nearly without smoke, and one which is suitable 
for domestic fires, if it is found too difficult to displace them and 
to induce our population to adopt the more efficient and economical 
systems of domestic heating which are used in America aud on the 
Continent. The increasing use of gas for factory, metallurgical 
and chemical purposes points to the gradual concentration of works 
near the coal mines, in order that the laying down of expensive 
piping may be avoided. 

Aninvention which would enable us to convert the energy of coal 
directly into electrical energy would revolutionise our ideas and 
methods, yet it is not unthinkable. The nearest practical approach 
to this is the Mond gas battery, which, however, has not succeeded, 
owing to the imperfection of the machine. 

In conclusion, I would put in a plea for the study of pure 
science, without regard to its application. The discovery of radium 
and similar radioactive subst has widened the bounds of 
thought. While themselves, in all probability, incapable of indus- 
trial application, save in the domain of medicine, their study has 
shown us to what enormous advances in the concentration of energy 
it is permissible to look forward, with the hope of applying the 
knowledge thereby gained to the betterment of the whole human 
race. As charity begins at home, however, and as 1 am speaking 
to the British Association for the Adva t of Sci , | would 
urge that our first duty is to strive for all which makes for the per- 
manence of the British Commonweal, and which will enable us to 
transmit to our posterity a heritage not unworthy to be added tw 
that which we have received from those who have gone before. 














A New insulating material, which is formed by the 
impregnation of soft absorbent paper with a liquid formed by the 
reaction between phenolic bodies and aldehyde, has just been 
patented. 

Our contemporary, the Electrician, gives a_ brief 
account of some experiments undertaken by Mr. F. Breisig with a 
view to determining the different losses in telephone apparatus. 
For the tests a permanent alternating current with a frequency of 
800 was used. The telephone was used in the same way as it is 
employed in practice, namely, the receiver being taken off during 
speaking. The connections of the central battery system were used. 
It was found that during receiving out of the total electrical energy 
received 70.5 per cent. was lost in the microphone, 1.6 in the bell, 
18.4 was supplied to the telephone, the loss in the primary wind- 
ing being 3.4, in the secondary winding 3.4, and the losses in the 
other coils 2.7. The chief source of loss was in the microphone, 
and, since it is entirely unnecessary while receiving, it might be 
short-circuited at that time, but this would cause trouble on 
account of its high resistance. Toavoid this trouble and to reduce 
the alternating current impedance, a condenser of 2mfd. was 
connected in parallel with the microphone when receiving. When 
speaking it was disconnected by means of a simple switch. With 
this arrangement the above figures of losses were greatly changed. 
The loss in the microphone was now only 12.2 per cent., the loss 
in the bell 1.1, while 57.2 per cent. of the energy was delivered to 
the telephone and 29.6 was lost in the coil. The influence of the 
microphone might also be reduced successfully by using a higher 
number of turns for the primary coil. 
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LARGE TURBINE LATHE. 


ONE of the most powerful lathes ever constructed is shown 
in the accompanying illustration. It has been designed 
specially for turning turbine drums, and will admit work 
40ft. 6in. long and up to 13ft. 4in. diameter between the 
centres; the latter dimension being admitted by the inser- 
tion of packing pieces 24in. thick between the headstocks and 
the bed, which raise the centres to 93in. The lathe has a 
massive double-slide bed 61ft. 6in. long by 16ft. wide and 
27in. deep. It is built up in two lengths jointed down the 
centre, and comprises five longitudinal and numerous trans- 
verse box girders. Two non-rotating steel guide screws are 
provided, and the bed is so arranged that an additional 
Jength can be added. The fast headstock has two changes of 
double and two changes of quadruple powerful machine cut 
forged steel gearing, the changes being readily effected by 
means of racks and pinions. The spindle is 19in. diameter 
by 27in. long in the front bearing, and 15in. diameter by 
22gin. in the back bearing, running in hard gun-metal steps 
of square outline, the back pair and the spindle being formed 
with multiple grooves, and there is a large ball thrust bear- 
ing fitted to take the end thrust. It is arranged to drive 
direct through machine cut double helical forged steel gear- 
ing from a 100 brake horse-power motor, having a variation 
of speed of 3 to 1, mounted on foundation plate at the front 
of the headstock. All the keys on the shafts in the fast head- 
stock are forged solid with the shaft, and all the sliding 
wheels are fitted with two keys. 

The face plate chuck is 12ft. diameter, cast in one piece, 
bolted to a large collar forged on the spindle nose, with 
machine-cut forged steel double helical external ring bolted 
to the back and provided in front with six independent 
steel jaws and screws, each jaw having an additional jaw 
with screw adjustment to permit of objects being gripped 
both internally and externally. The movable headstock 
has a forged steel spindle 12in. diameter, actuated by 
screw and worm and wheel for forcing the centre into the 
work, and by hand wheel. It is secured to the bed by 
holding-down bolts and steel keeps, and traversed thereon 
by hand by means of rack and pinion, or connected to one of 
the sliding carriages for traversing it along the bed by power. 
The supporting bracket, for giving additional support to the 
work, has a capped bearing and transverse adjustment by 
a screw, and is bolted to the front of movable headstock. 
Four independent sliding carriages are provided, i.e., two at 
the front and two at the back of the lathe, with transverse 
slide and extra holding-down strip. Each is fitted with a 
rotating nut and reversing gear, swing frame and machine- 

cut steel change wheels, these latter not only imparting the 
various rates of feed longitudinally for sliding or screw- 
cutting, but transversely for surfacing. Rotary motion is 
transmitted by means of longitudinal shafts driven from one 
of the quick-running shafts on the fast headstock through two 
changes of spur gearing, means of hand adjustment being 
also provided. There is a tapering motion on the two front 
sliding carriages by means of change wheels, and a quick- 
power traverse motion to the sliding carriages in either direc- 
tion, driven direct from a 20 brake horse-power constant 
speed motor self-contained with the lathe. There are four 
cast steel compound top slide rests, 7.e., one on each sliding 








carriage, the back rests having an inverted slide for resisting the 
upward pressure of the cut, and each is provided with swivel 
and top setting-in slide and four screws and nuts and cramps 


for holding the cutting tools. An automatic continuous feed 
motion is fitted to the top slides of the two front slide rests. 
The lathe has a range of spindle speeds from 0.4 revolution 
to 30 revolutions per minute, and has been built for the Dar- 
lington Forge Company by Hulse and Co., Limited, 
Manchester. 








WAGES IN THE ENGINEERING TRADES. 


THE sixth report of a series relating to the earnings and 
hours of labour of workpeople of the United Kingdom was 
issued recently. It relates to the metal trades and includes 
industries so widely distinct as the manufacture of jewellery 
and the making of chains, anchors, &c. The most important 
of the trades included is, however, engineering and boiler- 
making, and we need offer no apology to our readers in dealing 
exclusively with the section of the report relating to these 
trades. The Board of Trade estimates that in engineering and 
boilermaking some 600,000 workpeople were employed in 1906. 
This number is inclusive of the numbers employed in iron- 
founding and part of the brass trades. The number of work- 
people covered by the returns received was 368,552, or 61 per 
cent. of the estimated total number employed. Of this total 
about 21 per cent. were apprentices or improvers (all ages) 
and lads and boys under twenty years ofage. In face of this 
percentage the oft repeated accusation brought against engi- 
neering employers that their works are largely manned by 
“boy labour’’ does not seem justified. In fact, having 
regard to the rapid development of the industry, the pro- 
portion of apprentices and boys would seem to be unduly low. 
The average earnings of men working full time are stated to 
have been 32s. 5d. in the last pay week of September, 1906, 
to which the report relates. Of the men employed, 72.6 were 
time workers, the remainder being in the main piece workers, 
only a small proportion (4.6 per cent.) being returned as 
working on bonus systems. 

Of the men returned as working full time 2.1 per cent. 
earned £3 per week or over, 3.7 per cent. earned 50s. and 
under 60s., 13.8 per cent. earned 40s. and under 50s., 38.4 
per cent. earned 303. and under 40s., and 42 per cent. earned 
less than 30s. In the principal occupations the earnings of 
time workers in 5s. groups were as follows :— 





Percentage of men working 
full time who earned 














So Se 

Occupation. | 30s. | 35s. | 40s. | ge os 

Under} and | and | and aA as 

30s. |under|under| under 2” *o 

| 358. | 40s, | 458, | CVT 

| | ‘Al 

Patternmakers ..| 6.8 | 15.8] 51.8 | 22.9) 3.2] 37 3 

Joiners .. ..°.. .. .. ..| 22.1 | 38.2| 38.5|10.2| 1.0] 38 8 

Moulders (iron and steel).. ..| 7.8 | 15.4 | 45.0/ 31.3 0.5 | 36 11 

Smiths oe ph cad ae ss RO ESR OAM | 8 ae ee 6 

Turners .. .. --| 14.1 | 34.1 | 45.4 | 4.9/ 1.5) 34 2 
Fitters, &. |. ..| 12:9 | 31.8] 46:5] 6.7| 2:6] 34 8 | 

Machinemen .. ..| 68.2 | 20.3] 9.9] 1.6! — | 27 0 

eee .-| 5.6 | 8.8] 39,5 | 88.5 | 7.6 | 88 11 

| Riveters and caulkers --| 7.0 | 18.9 | 64.0 | 18.7} 1.4 | 36 





These figures: are for the United Kingdom as a whole. 
Elsewhere in the report details are given for various districts, 
and from the particulars given it would appear that the 
highest earnings for men who worked full time were those 
received by the London workmen, 38s.; then comes the 
Tyne, Wear and Tees district with 35s. 8d., followed closely 
by the Mersey and Barrow district with 35s. 5d ; next comes 
the Clyde with 33s. 6d.; then Sheffield and Manchester, each 
with 33s., certain of the principal Lancashire towns and the 
Southern and South-Western counties, each with an average 
of 31s. 8d.; the rest of Lancashire and Cheshire and the 
North and West Midland counties each with 31s. 4d.; 
Yorkshire—outside the Tees, Sheffield and Leeds districts— 
with 30s. 4d.; Scotland—outside the Clyde district—30s. 2d.; 
Leeds with 29s. 10d., and the remaining districts with 
29s. 3d. 

The annual earnings of all the workpeople returned were 
estimated to have been about £69 per head. Compared with 
1886, in which year a somewhat similar inquiry was made, 
wages in the engineering trades in 1906 are shown to have 
been about 26 per cent. higher ; the average earnings of men 
for a full week’s work having been in 1886 25s. 9d., and in 
1906 32s. 5d. 

In the principal occupations the average earnings at the 
two periods, and the percentage increase, were as follows :— 


Average earnings for 


full time. Percent- 
Occupation, age 

1886. 1906. increase. 

Per week. | Per week. 
a 2. s. d. 

Patternmakers 30 8 37 38 21.4 
Moulders (iron and steel) 31 6 37 10 04 
Smiths 30 1 37 2 23.5 
Smiths’ strikers 19 11 24 «41 20.9 
Turners .. <. 29:9 3 2 21.6 
Fitters, kc. .. 29 6 36 1 22.3 
eee 34 1 42 3 24.0 
Riveters and caulkers 29 9 39 4 32.2 
Holders-up .. .. .. 22 8 28 10 27.2 
General labourers 17 11 21 0 17.2 


The comparison given above is based on the earnings of adult 
workmen whether paid by time or piece, or under bonus 
systems, and is inclusive therefore of the effect which the 
increased proportion employed on piecework has had on 
average earnings. Confined to timeworkers only the per- 
centage increases were :—Moulders, 20.1; smiths, 18.3; 
smiths’ strikers, 16.4; turners, 15.8; fitters, &c., 18.9; 
platers, 22.3; riveters and caulkers, 26.1; holders-up, 
20.4; general labourers, 14.5. 

Having regard to the variety of causes which must of 
necessity render such acomparison a difficult one, these 
results would seem to be in general conformity with the 
movement of wages which from other sources is known to 
have taken place. The paragraphs in the report relating to 
hours of labour call for no special notice. In general, 
of course, the hours are either 53 or 54, and in a few 
cases 48, 
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NORD—FOUR-CYLINDER COMPOUND EXPRESS PASSENGER ENGINE 








NEW BALTIC TYPE LOCOMOTIVE, NORTHERN 
RAILWAY OF FRANCE. 


THE most powerful express locomotive yet built for any 
European railway is illustrated in the accompanying view of 
what is known as the “ Baltic ’’ type engine of the Chemin 
de fer du Nord, destined for the fastest service of trains in 
the world—that is, the ‘‘ Nord Express,’’ connecting Paris 
with Brussels, Berlin, the Baltic seaboard, and St. Peters- 
burg. . 

We have already referred to this class of locomotive in our 
issues of November 25th, 1910, and February 2nd, 1911. The 
engine now illustrated is fitted with an ordinary fire-box, 
and is the first engine—No. 3.1101—of this class that has so 
far left the shops for the usual trial period. 

The previous largest engines in Europe were the ‘‘ Pacific’ 
type Class 10, of the Belgian State Railways, which have 
four cylinders each 500 mm. by 660mm. The new Nord 
engines have two high-pressure cylinders 440 mm. by 
640 mm., and two low-pressure 620 mm. by 730 mm., the 
total piston area being therefore over 154 per cent. larger 
than in the Belgian engines. Further, the steam pressure 
in the Belgian engines is 14 kilos.—say 200 1b. per square 
inch—while the French engines carry a pressure of 16 kilos. 
—say 227 1b. per square inch—with direct admission from 
the boiler to all the cylinders whenever that is found desir- 
able for the first turn or two of the wheels when starting ; 
after this, of course, the boiler only supplies the two small 
cylinders. The steam is furnished from an ordinary type 
boiler having a total of 4565.4 square feet heating surface, or 
28 per cent. greater than in the Belgian ‘‘ Pacific ’’ engines 
Class 10. On the other hand, the capacity for burning coal 
is less by reason of the smaller grate in the new Nord 
engines, namely, 46.05 square feet, or 14 per cent. less than 
in the Belgian engines. The total weight and the area of 
the superheating surfaces is precisely the same in these two 
most recent examples of continental engine construction. 
The maximum wheel loads are also the same, viz., 18 metric 
tons. 

The ‘‘ Baltic’’ engine of the Nord is required to operate 
the most important international express trains of the Nord 
line ; and with 400 tons coach load to run on the level at 75 
miles per hour, developing in the cylinders about 2000 horse- 
power. The speed required when ascending inclines of 
1 in 200 with 400 tons coach load is 60 miles per hour. 
The *‘ Nord ’’ or ‘* Baltic Express ’’’ train is the fastest train 
in Europe, as shown by the table published on page 143, 
February 10th, 1911, relating to the services of last year and 
as worked by preceding Nord engines of 50 per cent. less 
power than the ‘‘ Baltic’’ ty pe. 

A point affecting economical performance in these engines, 
which may be noted without intention to disparage the 
compound system, is the extremely low cylinder ratio of only 
|: 225 employed in the ‘‘ Baltic’’ engines in spite of the 
arrangement of the inside cylinders, in zig-zag fashion one 
behind the other, and also of the lengthened low-pressure 
piston stroke. This drop in the ratio of cylinder volumes 
from 1:2.77 may be the result of insufficient space for the 
low-pressure cylinders, or it may be derived from the theory 
that superheated steam expands through a lower range than 
saturated steam. A previous example «f this has been given 
on the Midi Railway of France, which employs a ratio of 
cylinder volumes of 1: 2.84 with saturated steam, and of 
1: 2.4 with superheated steam of the same pressure ; which, 
at the usual 40 per cent. cut-off, gives a 9.6 fold expansion 
for the saturated steam, and an 8.5 fold expansion for the 
superheated steam, a difference which would not appear to 
enable the additional gain by the application of superheated 
steam to be brought out so well as it might be with a ratio of 
1:2 84, 

The new engine has been built under the direction of the 
chief engineer, Mr. Asselin, at the company’s shops in Paris. 








THE ROLLING OF SHIPS.* 
By Professor J. H. BILES, LL.D., D.Sc., M. Inst. C.E. 


It has happened during recent years that accidents have 
happened to ships and they have mysteriously eee. The 
complete disappearance without leaving any trace 
assumption that the vessel has capsized. The circumstances of 
such cases obviously preclude the existence of any direct evidence. 
The only subjects of investigation can be (1) the condition of the 


ship prior to the accident, and (2) the probability that such a con- | 
dition could be one which in any known possible circumstances | 


could lead to disaster. The first is determinable by evidence i 
any particular case. 
whole question of the behaviour of ships at sea. 


waves is a ship likely to meet ? 





“British Association, Portsmouth. Presidential Address to the Engi- considered the effect of variations of * 


neering Section. 


the ship, and @ is always negative. 


as led to the | 


The second involves a consideration of the | 
What is the | 
effect upon re, given ship of a known series of waves? What | 

i 





This subject has occupied the attention of scientific engineers, 


and it may be said to have been considered a solved problem. We | 
have thought that if a ship has a certain metacentric height and a | 


certain range of positive stability she is quite safe from the action 
of a series of waves of any kind which we know to exist. If, how- 
ever, a known ship (and perhaps more than one) has these safety- 


ensuring qualities and mysteriously disappears, it may be desirable | 
to review the grounds of our belief to see whether any known | 


possible combination of circumstances may cause disaster. 

Let us then first briefly review the grounds of our belief. Fifty 
years ago Mr. Wm. Froude showed that the large angles occas- 
sionally reached in rolling are not due to a single wave impulse, 
but are the cumulative effect of the operation of successive waves. 
The period T of a small oscillation of a ship in water free from 


wave disturbance and resistance is + where / is the 


an 

radius of gyration and / is the metacentric height (/.¢., the height 
of the metacentre above the centre of gravity). The period T of 
a wave is fA we. where / is the length of the wave and g is 
the acceleration due to gravity. The line of action of the resultant 
of the supporting pressures acting on a ship in undisturbed water 
is the vertical through the centre of gravity of the volume of 
the water displaced by the ship. In wave water it is in the 
normal to the effective wave slope, which is approximately the 
wave surface. The oscillation of this normal as the waves pass 
causes @ varying couple tending to incline the vessel. If the vessel 


is very quickly inclined by this couple she will place herself in or | 


near the normal and the inclining couple will be of zero value. If, 
however, her movements are very slow, the normal may make one 
or more oscillations before any appreciable effect is produced on 
the vessel. The tendency to incline in one direction caused by 
the normal acting on one side of the vertical is checked by the 
rapid oscillation of the norma] to the other side of the vertical. It 
is therefore evident that the relation between the period of the 
ship and that of the wave normal is a dominating feature in the 
resulting movement of the ship. Mr. W. Froude’s mathematical 
solution of this relation is the basis of our belief that we 
understand the behaviour of a ship in the uniform system 
of waves when the vessel is placed broadside on to the waves, 
To obtain this‘ solution he assumed that within the limits con- 
sidered, the moment of stability varied as the angle of inclina- 
tion. In the curve of righting levers of a ship, usually known as 
a curve of stability, this condition holds generally for angles 
up to about 10 deg. The curve usually reaches a maximum value 
at about 30 deg. to 40 deg. and vanishes at 60 deg. to 80 deg., so 
that for large angles of roll the assumption does not hold. On 
this assumption, however, he showed that the motion of a ship 
amongst such a system of waves is the same as for still water plus 
a motion composed of two sine terms, The amplitude of this 
latter motion depends upon the maximum slope of the waves and 


the ratio F (the period of the ship in undisturbed water to the 
1 
period of the wave). 


mum wave slope ; then 
6=-o, _ 
t= 
2 

He considered several solutions of the equation of motion : 

(1) T = T,; this is synchronism, and the angle of inclination 
gradually increases. Each wave impulse adds something to the 
ship’s inclination and without any resistance to rolling the vessel 
would capsize. 


(2) I = 0; this is the case of the ship’s period being very 
1 
small compared with that of the wave. 94 will then be positive and 
equal to @;. In other words, the ship will place herself normally 
to the wave slope. The maximum amplitude will only be the 
maximum wave slope. 
, 

3) 

( 7, 
of the ship, and @ is always positive and greater than 4. 
vessel always inclines away from the wave slope. If 
Toze= Be, ut eponsea. wt =g0= eo, 
Ty 1o iv 3 Ty 7 


- 1, In this case the wave period is greater than that 


The 


The nearer E is to unity the larger is the maximum amplitude, 
1 


T 


Tr In this case the wave period is less than that of 
1 


(4) pal be 


The vessel inclines towards th 
wave slope. 


If == 1-1, then @= - 4-768, : 
1 
T — 1.26, then @ = - @,; 


T _ 9.0, then @ = 1 ,; 
3 

OD gp ese 1 

— == 2-235, then @ = — 6). 

T; 4 

This shows the advantage of having T greater than T}. 


He showed that the ship goes through a cycle of changes, and | 


upon these cycles. He 


1 


| ance moment in terms of the angular velocity. 


If the ship starts from rest in the upright, @ | 
is the maximum angle of inclination of the ship and @, the maxi- | 


| few conditions of draught and position of centre of gravity. 
| curves are of little practical value, because they only serve as com- 
| parisons between ships. hip f 

| range of statical stability, .., that the angle of vanishing statical 





. so that it is better to 
” 


showed that - — ; is better than = = 
1 1 


lengthen T rather than to shorten it. 


Similar results for =3 


1 
and 4 respectively gave better results by lengthening than 


2% the results 
T, 

show baulked oscillations in which, while the vessel swings towards 
the vertical, she does not reach it, but swings back again. The 
lengthened value of T here also gave better results than for 
shortening it. The results given above are greater than would be 
obtained in practice, because resistance has been neglected. 
Later he determined the effect of resistance upon rolling in still 
water free from waves. He determined the law of resistance and 
found it to vary partly as the angular velocity and partly as 
the square of it. He rolled a ship, and after she was allowed 
to roll free from disturbance a measured the angle of 
inclination at the end of each roll. These showed the rate of 
extinction of the rolling due to the resistance. The loss of 
extreme angle of roll between one roll and the next represented 
the work done by the ship in rolling. It is possible to calculate 
the work done in inclining the vessel to any angle, and the differ- 
ence between the amount of work thus done in two different 
angles represents the difference in work necessary, and therefore 
work done in resistance to bring the ship to these angles of inclina- 
tion. Hence the work done by resistance between two consecutive 
rolls can be actually measured by measuring the extreme angle of 
inclination in successive rolls. 

Having determined the resistance in terms of angles of roll and 
time, it was easy te determine the law which represented the re- 
sistance in terms of the angular velocity. 

In applying this to waves, all that is necessary is to take 
account of the fact that the position of equilibrium about 
which the ship oscillates is the normal to the effective wave slope. 
This normal has a definite oscillation about a fixed vertical. It is 
therefore possible to determine the angle of inclination in terms 
of time. 

As these angles of roll may be considerable, the assumption upon 
which the general solu‘ions for unresisted rolling, already given, 
were based will not hold. ‘The actual moments of stability depend 
upon the form of the ship and the position of its centre of gravity, 
and as these vary in different ships it is only possible to obtain the 
relation between inclination and time by a special investigation in 
each case. A solution by a method of graphic integration was 
devised by Mr. W. Froude, and has been applied to a very small 
number of cases. The information necessary te obtain a solution 
in any one case is as fullows:— 

(1) A curve of righting levers in terms of angle of inclination. 
This is called a curve of statical stability. 

(2) The form and period of the wave on which the ship is supposed 
to be placed broadside on. 

(3) The constants which determine the actual value of the resist- 

These can be 
obtained by rolling the ship in stil] water and observing the rate 
of extinction of rolling when that extinction is due to resistance 
only. The form of the curve of extinction can be obtained by 


shortening T. In each of the cases = 5 and 
1 


| rolling a model of the ship, but the actual ordinates of the curve 


for an actual ship can only be obtained by experiment on the ship 


| herself, or by inference from a similar ship of approximately the 


same size, form, and arrangements. 

A consideration of these three necessities for the solution of one 
particular case shows that a considerable amount of work is 
necessary for determining the angle of inclination in terms of 
time. Even this solution can only be made for one assumed 
maximum angle of inclination as a starting condition. For 
instance, in any case where a ship is assumed to start with a 
maximum inclination of 20deg. it is only possible to obtain one 
solution of angles of inclination in terms of time. If we take 
another maximum angle of inclination, another complete solution 
is necessary. The work of each solution is considerable. . 

For ships which vary much in draught and condition of loading 


| it is evident that for each ship the work of complete investigation 


for all the conditions of loading of different waves and different 
angles of maximum inclination is very great. For this reason the 
investigation of rolling by the Froude graphic method has only 
been made for a very small number of cases, and our knowledge of 
the actual angles of inclination of ships obtained by this method is 


“a small. i Rela Me 
he curve of statical stability is worked out for many — = a 
ese 


It is assumed that if a ship has a fair 


stability is not less than, say, 60 deg., and the maximum righting 


| lever is not unlike some previous ship which ‘has been to sea and 


come home again’ safely, this ship will besafe. This assumption is 


| based on the belief that only what has happened to previous ships 


will happen to the one in question ; that is, that the contingencies of 
waves will be the same in all cases. But when we find that 


| oceasionally ships are missing we are compelled to ask ourselves 


the question—Is it possible that some occasional contingencies of 


| sea or ship, or both, may exist which will produce a dangerous and 
| perbaps fatal roll ? 


Mr. W. Froude’s investigations were made for a uniform system 
of waves. He showed that in unresisted rolling a ship initially at 


| rest and in the upright position is acted upon by a aniform series 


of waves such that - =P; where p and y are the smallest 
1 4 

whole numbers which express this ratio then the rolling of the 

ship will be in cycles, the maximum inclination in each roll 
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gradually increasing, and again gradually diminishing, and so on, 


The period of occurrence of the maximum of maxima will be 
2,4 T. The number of times the ship passes through the upright 
in each complete cycle is 2 p or 2 9, whichever is the smaller. The 
ship is upright at the middle of the cycle, and on either side of 


this middle there is an equal maximum which is approxi- 


mately 6, —/ and never exceeds this value (where @, is 
47 


If T is much larger than T,, and therefore 


ee 
q- 


maximum wave-slope). 


p is much larger than ,, then the value of approaches 


@, % and is less than the wave-slope. If T is much smaller than 
P 
4 


'T,, then the value of 6, * approaches 6. If T is nearly equal 
4 - 


tol, then 6, —’ approaches a high value. 
q Pp 

From this it is seen that our investigations in unresisted rolling 
may be over a very wide field, but would produce no definite 
result in the matter of finding cases of large angles of roll in prac- 
tice. We can only obtain valuable results when resistance is 
included. 
Mr. R. E. Froude in 1896 was led to deal with the subject of 
non-uniform rolling of ships in an assumed uniform system of 
waves which did not synchronise with the ship, such as is dealt 
with above for unresisted rolling, and he dealt with the effect of 
resistance in such a case. He pointed out that there is a par- 
ticular phase relation between the ship and the wave which will 
produce uniform rolling, just as there is in the case of a syn- 
chronous system of waves. If at any stage for any reason the 
rolling is of the cyclic character considered in non-resisted rolling, 
then the resistance must gradually introduce uniformity, because 
the rolling is made up of two sets of oscillations :— 

(1) That due to the rolling relatively to the water surface, such 
as would occur in undisturbed water. 

(2) That due to the oscillation of the water surface itself, caused 
by the passage of the wave. 

We have already seen that the resisted oscillation in undisturbed 

water gradually decreases when the vessel is left free to oscillate, 
but takes place in practically uniform time T. The oscillation of 
the water surface is forced on the ship, and causes a simple har- 
monic oscillation of the ship in time T, in algebraic addition to that 
due to the free resisted oscillation. When the maximum angle of 
a roll due to the free oscillation coincides with the maximum 
angle due to the forced oscillation of the wave, we shall have 
a maximum extreme inclination which is the sum of that due 
to the free and the forced. When they are in opposition, we 
shall have a minimum extreme oscillation which is the dif- 
ference of these two. At stages between coincidence and 
opposition we shall have extreme angles varying between maximum 
and minimum. As time goes on the extreme angle due to the 
free oscillation gradually decreases under resistance, and the sum 
and the difference referred to above approximate to each other, 
and the rolling becomes that due to the wave alone. We have 
seen that in the case of unresisted rolling where the wave and the 
ship synchronise there is an addition to the angle of inclination for 
each passage of the wave, and were it not for resistance these 
accumulated increases would cause the vessel toupset. But in the 
case of resisted rolling each increase of extreme angle of roll causes 
an increase in the work done upon the resistance of the ship, and 
when the increase in work done in increasing the angle of heel by 
each passage of the wave equals the work done in increasing the 
resistance incurred in swinging through this greater angle, then 
we shall have a balance of condition and a uniform angle of roll. 
The angle at which this balance takes place depends on the 
period and maximum slope of the wave and the coefficients 
of resistance between the ship and the water. For instance, 
with a maximum wave slope of 3 deg. and with a ratio of ship to 
wave period of 1-1 the value of the angle of ultimate uniform 
rolling in the case of H.M.S. Revenge was found to be 13-9 deg. 
without bilge keels and 10-8 deg. with them. In the case of 
synchronism of the ship and the wave the rolling is uniform always, 
and reaches a maximum of 41-1 deg. without and 14-85 deg. with 
bilge keels. The nearer the wave and the ship are to synchronism 
the larger is the maximum inclination reached before uniform rolling 
sets in and during uniform rolling. Resistance is of much more 
importance in the case of synchronism. If the ratio of ship to 
wave period be 1-3, the maximum angle before uniform rolling is 
reached is 8-25 deg. without and 6-6 deg. with bilge keels, while 
that due to uniform rolling is 4-35 deg. without and 4-24 deg. 
with. We see, therefore, the important part that the near 
approach to synchronism plays in creating large angles of roll and 
the value of bilge keels in reducing the rolling in conditions 
approaching synchronism. When on waves of smaller period, 
when small angles of roll may be expected, the bilge keels give but 
small advantage. The assumption in these cases is that the vessel 
starts from rest in the upright in the mid-height of the wave, and 
that the rolling is caused by the assumed uniform swell. The 
vessel will go through the cyclic change already described, and 
will reach a maximum inclination of not more than double that 
which she reaches when uniform rolling has set in. 

A later investigator, Colonel Russo of the Italian Navy, found 
by experiment that by varying the assumption as to start- 
ing condition of the ship, by letting the wave action begin to 
operate first when the vessel is upright and at rest op the crest 
of the wave, the maximum angle before uniform rolling sets in can 
be more than four times that due to uniform rolling if the time of 
the ship is greater than that of the swell. There is an infinite 
number of solutions of rolling amongst waves because there is an 
infinite number of initial circumstances, but, whatever these may 
be, the rolling in a uniform swell will always soon degenerate into 
a series of uniform forced oscillations in the wave period. 

From this discovery of Colonel Russo’s we see that the region 
of investigation of possible causes of upsetting is removed from 
that of uniform rolling even in a non-synchronoussea, The follow- 
ing table shows for the Revenge with bilge keels the variation in 
maximum angle of inclination before and during uniform rolling in 
terms of the period and length of the swell :— 


Period of swell in seconds s Ww 12 13.3 15 17 19 
Length of swell in feet .. 328 512 7388 910 1153 1481 1850 
Maximum angle in deg. 

before uniform rolling 6.3 8.0 14.7 21.4 17.1 13.0 11,0 
Maximum angle in deg. 

during uniform rolling 2.5 4.2 12.6 21.4 15.4 11.0 8.7 


The period of free rolling of the Revenge through small angles for 
a double roll was about 16 seconds. The foregoing shows that the 
maximum rolling—which occurs at synchronism—took place at a 
period of swell of 13.3 seconds. The period of roll was less at large 
than small oscillations. The above figures are for waves varying 
from -th to A,th of their length in height. The length of wave 
which corresponds to maximum inclination is 910ft. and height is 
about };th. The maximum wave slope for such waves is 3.6 deg. 
We are in the habit of dealing with waves of ;;th of their length 
in height for strength calenlations. Observers have recorded 
waves in the open ocean of 600ft. to 800ft. in length and of 
30ft. to 45ft. in height, so that we know that the slope 
of the waves assumed by Colonel Russo is much _ less 
than may be encountered at sea. A wave whose length is 
twenty times its height hasa maximum slope of 9deg. Records 
of waves having a ratio of height to length of as great as one- 
thirteenth have been published. The maximum slope of wave 
corresponding to these proportions is 14deg. If it is admissible to 
take much larger angles of wave slope we may expect to get much 
larger angles of maximum inelination both before uniform rolling 
sets in and when it does. Ina casegiven by Mr. Froude in which 


12.0 deg., he showed by calculation that the corresponding maxi- 
mum wave slope must have been 5,09 deg. For 20 deg. maximum 
inclingtion the wave slope was 10.3 deg. Both these cases were 
for periods of ship and wave of 16 and 13 seconds respectively. 
For similar periods of 16 and 14 6 seconds the wave slope to pro- 
duce 20 deg. maximum before uniform rolling is only 7 deg. 
These figures give some idea of the effect of the wave slope on the 
maximum inclination. It is to be remembered that these are the 
maximum angles obtained by Mr, Froude ; but if we take Colonel 
Russo’s maximum angles, which in some cases are double those ob- 
tained by Mr. Froude, it is easy to see that large wave slopes may 
produce very large angles of roll. 
Summarising, we see that :—- 
(1) With wave-slopes of 3.6 deg. the angles of maximum roll 
— by them in the Revenge with bilge keels may be taken at 
22 deg. 
(2) This roll takes place when synchronism exists between the 
wave and the ship, when the wave is 910ft. long and 1S84ft. high 
and has a wave-slope of 3.6 deg. 
(3) Waves exist which are of this length, but which may have a 
height of 50ft., and possibly more, and a wave slope of 10 deg. 
(4) In such steeper waves we should expect to get much larger 
angles of roll. 
(5) Each ship has peculiarities of rolling due to its form as well 
as to its lading and bilge keels, &c. 
(6) These peculiarities and the effect they have upon rolling, 
and the effect different waves will have upon the rolling of the 
ship, can best be studied experimentally. 
It was my intention when you appointed me as your president 
to have placed before you the results of an experimental! study 
made on lines somewhat similar to those carried out by Colonel 
Russo, but extended to a wide range of types of ship, waves, and 
resistance. 
The machine for carrying out these experiments is practically 
complete, but having met with an accident at the end cf April 
last which incapacitated me for some time I was prevented from 
being able to do anything to this subject since then. I am there- 
fore obliged to ask you to be content with the general r/sumé of 
the subject which has been given. 
I think enough has been said to show what a field of investiga- 
tion is open to the experimenter. The little that has been done 
and published by Colonel Russo is only for three battleships of 
about the same size. For the great bulk of the ocean wayfarers 
nothing has been done. If it is possible to determine the kind of 
rolling which is likely to take place under stated conditions it 
seems to be desirable to do so. 
In all that has been said it will be seen that it is possible to 
determine experimentally the kind of rolling which will take place 
in a ship which is snug and seaworthy, but it is also possible to 
study the effect of loose water in a ship under the same set of con- 
ditions as to waves, lading, and form of ship. This part of the 
subject has not received any experimental treatment except in a 
very limited number of full-sized ships. It is quite conceivable 
that some conditions of loose water associated with some conditions 
of sea may produce large angles of inclination. 
The subject has been treated as one in which it is probable that 
the kind of waves met with at sea will be uniform in size and 
period. That this is not so is a fact with which we are al] more or 
less familiar. The effect of a uniform system of waves is to rapidly 
induce a condition of uniform rolling, but any deviation from 
uniformity of sea immediately introduces non-uniformity of rolling 
and generally greater extreme angles of roll. Any experimental 
study of the action of waves upon a ship must include a variation 
in the character of the waves. The field of investigation is thereby 
widened and the search for large angles of inclination made more 
laborious, but the work is of a kind which can be done by many 
people, and can be done fairly rapidly, so that there seems to be 
no insuperable objection to doing it. The details of the apparatus 
need not be described, but the study of the objects attained may 
be of interest. 
(1) Wave motion is simulated by the revolution about parallel 
axes of two parallel cranks of different lengths. The line joining 
the ends of the arms of the cranks is always in the line of the 
normal to the wave surface, and a line perpendicular to it is there- 
fore parallel to the wave surface. 
(2) From the form of the ship are determined curves which are 
the shape of rollers which roll on a straight line parallel to the 
wave surface. The form of these rollers is such that the model 
of the ship in rolling maintains the position in relation to the 
wave surface (a) which cuts off constant volume of displacement 
at any angle of inclination ; (4) in which the perpendicular to the 
straight line parallel to the wave surface through the point of con- 
tact is the line of the resultant of the water pressures acting on 
the vessel. 
(3) The resistance to rolling is obtained by (a) electro-magnets, 
the current to which is generated by the motion of the model, 
(4) secondary electro-magnet, the current for which is in the first 
magnet. (a) represents the resistance due to the angular velocity, 
(6) represents the square of that velocity. 
The variations in the lengths of the cranks and the speed of 
revolution give the variation in the wave form assumed. The 
variation in the electric current by resistances in the circuit gives 
the variation in the resistances to rolling of the ship. For instance, 
the current necessary to represent the resistance of a ship with 
bilge keels is very different from that for one without. 
It is hoped that sufficient has been said to call attention to the 
possibility of extended study of the rolling of ships at sea, so that 
some valuable work may be done in this important subject. 








CATALOGUES. 





THE BENJAMIN ELEcTRIC, Limited, 1, Rosebery-avenue, E.C.— 
This is a new catalogue dealing with Benjamin wireless clusters, 
electric light fittings, and electric lighting specialities, It cancels 
all previous catalogues, Important reductions in prices have been 
made on Benjamin wireless clusters, angle holders, and fittings. 
It is claimed that very beneficial results are jto be derived from 
using wireless clusters in making up complete fittings for cluster 
lighting instead of building up and wiring a cluster made up with 
a brass ball and ordinary holders. 


Ep. BENNIS AND Co., Limited, 28, Victoria-street, 8.W.—A new 
pamphlet forwarded to us by this firm illustrates and describes the 
‘* Bennis ” chain grate stoker. It is a well compiled publication and 
should prove of interest to those associated with the question of boiler- 
house economics. The Bennis stoker is very thoroughly described, 
and many installations at present at work are illustrated. The 
advantages claimed for this stoker are alsoclearly set forth. Some 
important improvements have been made in the design of this 
stoker, and these are naturally dealt with. 


THE KiTsoN-EmPIRE LIGHTING CoMPANY, Limited, Stamford.— 
This is a well-illustrated pamphlet dealing with the Kitson-Empire 
light. The Kitson-Empire light is a system for burning ordinary 
lamp oil without a wick, but with an incandescent mantle, by 
which the light is enormously increased and the consumption of oil 
is greatly reduced. The system is claimed to be perfectly safe, 
and is said to be free from the objectionable qualities which 
accompany most other systems of petroleum lighting. It is also 
claimed to be the cheapest system to erect, and he most economi- 
cal in operation of any other in the world. A large number of 
lamps suitable for different classes of service are illustrated. 


STANDAKkD MACHINE WorKS, Limited, Spring-close, Litton, 
Nottingham.—‘‘ Notes on Drilling” is the title of a little pamphlet 


————<—<—<$<—<— 
notes contained in this pamphlet go to show that tos 
drilling, it is absolutely necessary that the twin cuttin 
the drill should be a perfect pair as regards positi 
and sharpness. To secure this, it is pointed out, m 
sive machines have been offered from time to time. The advent 
of the firm’s No. 1 Reliance drill grinding jig, it is maintained 
placed in the hands of machinists the means of grinding drill; 
up to lin. diameter. Owing to its success a larger size has been 
introduced with a capacity of 2in. We have also received a 
circular dealing with the firm’s drill whet. This appliance may 
be used on any flat whet stone or on any emery board, and FA 
claimed to produce an absolute pair of fine cutting lips on an 
drill from ,yin. to yin. diameter. y 


THE Fropair IRON AND STEEL Company, Fenchurch House 
EC —A well-bound handbook for ironfounders has reached ys. 
It contains a large amount of interesting matter which should 
appeal to all ironfounders. The nature of its contents can be 
gathered from the headings of the various sections, which are as 
follows :—The differentelements in pigiron ; inter-action of different 
chemical elements; the selection of irons for special castings ; 
hints on cupola practice ; blowing machines ; chilled castings : 
cylinder castings ; adding steel to castiron in the cupola ; areas of 
round, square, and rectangular pouring gates ; arrangement and 
regulation of cupola blast ; relation between transverse test records 
on Admiralty and standard engineer's bar ; approximate (working) 
capacities of foundry ladles ; judging temperature of molten iron 
by colour ; ——- melting capacities of different cupolas ; 
analysis of Frodair irons; bibliography; British and metric 
equivalents ; specific gravities, approximate melting points, and 
comparative weights of metals, &c. 


ISENTHAL AND Co., 85, Mortimer-street, London, W.-—Electrica| 
engineers interested in the question of protection of plant and 
lines against surges will find this publication well worthy of perusal, 
It is considerably more than an ordinary trade publication, for it 
enters into many theoretical considerations relating to this sub ject, 
It is a book containing over 100 es and numerous illustrations 
of the various protective devices supplied by this firm. To convey 
an adequate idea of the wide field which it covers is impossible 
with the space at disposal, but some conception of the nature of 
the contents may be gathered from the following headings of the 
various sections, which are as follows:—Selection of plant, pro- 
tection of alternating high-tension systems, protection of high- 
tension continuovus-current circuits, protection of low-tension cir. 
cuits for continuous or alternating currents, the practice of line 
and station protection, protection of plant against atmospheric 
discharges on overhead lines, protection against atmospheric dis 
charges for machines and cies connected to overhead lines, 
protection of underground systems and alternators against 
resonance and surge tensions due to irregularities in operation 
and the breaking of short circuits by oil switches, protection of 
direct-current low-tension lines and machines against surges and 
high frequency phenomena, and condensers for wireless telegraphy. 
From the above it will be gathered that this publication enters 
very thoroughly into the question of the protection of electrical 
schemes, and there is not the least doubt that many engineers 
will find it interesting. 

Crort AND PERKINS, Thornbury, Bradford.—‘ Power Trans 
mitting Machinery ” is the title of an extensive and well bound 
catalogue received from this firm. It is a catalogue well worthy 
of a place on the engineer's bookshelf, for it deals very thoroughly 
with all kinds of power-transmitting machinery and appliances. 
It is divided into fifteen sections, which have the following head 
ings :—(1) Shafting, collars, couplings, &c. (2) Rigid piummer 
blocks, hangers, brackets, fittings, &c. (3) Swivelling plummer 
blocks and fittings. (4) ‘‘Sovryn” four-way adjustment fittings, 
bearings and fittings, countershafts, kc. (5) Belt driving, balance 
wheels, hand cae hoops, &c. Several pages in this section are 
devoted to some useful notes on belt driving. (6) Rope driving, 
&c. Here some interesting considerations are entered into con- 
cerning the relative efficiency of rope and electrical transmission. 
There are also some general notes on rope driving. (7) Keys and 
keyseating. (8) Gear wheels, spur or bevel, cast iron or steel, 
screw or worm, friction gears. (9) Head gear pulleys, hauling 
wheels, &c, (10) Friction clutches, operating gears, &c. (11) 
Patent speed changes, (12) Right-angle drives.’ (13) Hoists, 
friction cranes, anti-friction metals, &c. (14) Belting (leather, 
balata, hair, &c.), ropes, belt clamps and fasteners, lubricators, \c. 
(15) Sundry tables of weights, measurements, &c. Also formula 
for calculating speeds, strengths, and powers of transmitting 
appliances, and belts, ropes, &c. The publication is decidedly 
more than an ordinary catalogue, for it gives a great deal of 
useful technical information. It contains over 650 pages, and is 
provided with a thumb index. Lastly, we should not omit to 
mention that it is admirably illustrated. 
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FORTHCOMING ENGAGEMENTS. 


SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 20ru. 


GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the Geology of Lochaber, including Glens Nevis, Roy and Coe. 
and Fort William will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr. Alfred D, Young, 17, Vicars-hill, Lewisham, S.E. 


WEDNESDAY, SEPT. 13TH, THURSDAY, SEPT. 14TH, anp 
FRIDAY, SEPT. 157TH. 

THE INSTITUTION OF MINING ENGINEERS.—Cardiff. 

general meeting. Further particulars later. 


WEDNESDAY, SEPT. 20TH, THURSDAY, SEPT. 21sT, anv 
FRIDAY, SEPT. 22np. 

Tue INSTITUTE OF METALS.—Autumn meeting at Newcastle-on- 

Tyne. For further particulars see page 161 anée. 

MONDAY, OCTOBER 2np, TO MONDAY, OCTOBER 16TH. 


THE IRON AND STEEL INSTITUTE.—Autumn meeting in Italy. 
For programme see page 57 ante. 


Annual 








An illustrated article, appearing in the columns of our 


contemporary, the Builder, deals with the Pennsylvania Railway 
at New York. The station is situated between Thirty-First and 
Thirty-Third streets, and extends lengthwise from 
Tenth avenue. 
comprise 21 tracks serving 11 platforms. 
traffic requirements covers some 28 acres, and includes storage 
space for nearly 400 
was formerly occupi' 


eventh to 
The railway lines, about 40ft. below street level, 
The area devoted to 


ssenger carriages. The site of the works 
by five large blocks of buildings, its clearance 
nvolving the demolition of 500 houses, The work of excavation 


to the average depth of 50ft. below street level involved tLe 
blasting of about 3,000,000 cubic yards of rock. Afterwards it was 
necessary to build retaining walls to the collective length of 7800it., 
to divert sewers, gas and water mains, and other conduits, and to 
execute numerous incidental but important works inseparable from 
the excavation of so huge a pitin the heart of agreat city. As 
the level of the rails is from 7ft. to 10ft. below high-water mark in 





sent to us by this firm. It is an interesting publication, and 





the maximum inclination in the Revenge before uniform rolling was 





should appeal to all associated with workshop practice. The 


New York Harbour, an elaborate drainage system had to be 
established over the entire area of the station. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Outlook. 

AFFAIRS are settling down nicely after the railway strike, 
although some manufacturers are still suffering from the recent 
trouble, Large shipments of goods have been held up at Liver- 
pool, and fears were entertained lest the orders would be counter- 
manded, and the business go abroad, One of the results of the 
strike, it is feared, will be to increase the railway rates, which are 
already so high that manufacturers are scarcely able to make both 
ends meet, and any serious addition to present charges would only 
drive further trades to thecoast. The suggestion that the railway 
companies should be given more latitude in regard to their charges 
as a guid pro quo for meeting the claims of labour is adversely 
criticised by traders. There have been considerable accumulations 
of finished goods awaiting removal, but the railways have done 
their best to overtake the arrears. ‘I'he Midland and London and 
North-Western systems have been rticularly successful in dis- 
yosing of traffic, but on the Great Western line the congestion bas 
Coen more marked. The most serious difficulty has been the 
deadlock at Liverpool, a port upon which the Midlands have 
hitherto placed much dependence. 


Steel Active. 

The steel trade has benefited by the lessened continental 
competition and the rise in prices. Local makers are very well off. 
[mportant conferences are reported to have been held in London 
by various branches of the steel trade with the view of raising prices, 
but so far as can be ascertained nothing has yet been done. 
Sections are quoted at the old rates, but sheet bars are a trifle 
dearer, and £5 is asked in some cases for Bessemer qualities. 
General quotations are :—Bessemer sheet bars, £4 15s. to £4 17s. 6d.; 
Siemens sheet bars, £5; angles, £6 12s. 6d. to £6 15s.; girder 
plates, £7 2s. 6d. to £7 5s.; ship plates, £7 to £7 10s.; and joists, 
£6 10s, Staffordshire makers of plates and sheets note with 
interest that inquiries have appeared in the Glasgow market for 
6000 tons of thin steel plates for forming into riveted steel pipes. 
They are supposed to be for a South African port, and are of 
unusual width, sc that the completion of the order wil! be confined 
to a few hands. 


The Bar Iron Trade. 

Marked bar makers are in receipt of good orders at the 
£8 standard. Merchant bars are quoted at £6 5s. to £6 7s. 6d., 
and producers complain that profits are bare enough at that, yet 
business is said to be accepted at even lower rates, (reat caution 
is observed by sellers about entering into forward contracts, as the 
fine margins leave no room for expansion in the cost of production. 
North Staffordshire crown bars realise £6 15s, at ports. 


Rise in Gas Strip. 

A meeting of the Gas Strip Makers’ Association has been 
held, at which it was decided to advance prices 2s, 6d. per ton, 
inaking the new figure £6 12s. 6d. to £6 15s., according to the size 
of order. The alteration is due to an improved demand and dearer 
raw material. 


The Galvanised Sheet Trade. 

The upward movement is making itself felt in galvanised 
sheets owing to the continued movement in spelter and the diffi- 
culty of obtaining supplies, A considerable tonnage has been 
lying at Liverpool. Hard spelter has been quoted at £29 delivered 
in the Midlands. Leading makers of corrugated sheets are asking 
as much as £12 at Liverpool for their productions, and few will 
accept less than £11 15s, There has lately been a consider- 
able accession of home and shipping orders, but deliveries cannot 
be readily made, and in the case of export orders some contracts 
have been cancelled on this account. A few days ago galvanised 
sheet prices were raised to £11 10s. basis f.o.b. Liverpool for 
24 gauge descriptions in bundles. This represented an advance of 
roughly £2 od ton compared with last spring, when, however, 
spelter was about £3 10s. lower per ton. In the present seriously 
depleted state of the market spelter is likely to go still higher, so 
that on current prices for galvanised sheets the margin of profit to 
makers is none too encouraging. What is now needed to place the 
industry on a healthier basis is an improvement in the Indian 
market, which has been checked by American competition and 
poor crop news. Meanwhile makers find some compensation in the 
increasing outlet elsewhere, more especially in Australia. Spelter 
has been sold as low as £14 in years gone by, but the fact that the 
source of the metal is virtually limited to one part of Europe, with 
the control divided between Australia, Germany, and Russia, 
makes the manipulation of the market comparatively easy in times 
of good trade, 


Pig Iron Dearer. 

In the Midland pig iron trade inquiries have been opened 
with the object of deciding contracts over October. A few have 
been agreed to, while some makers are declining forward busi- 
ness as they have already booked too much at prices below what 
they can now command. Forward offers are quoted 1s. per ton 
above orders taken a month ago. A brisker business is available 
for foundry iron, and quotations are not furnished by some 
makers, Best Staffordshire foundry iron, Derbyshire and North- 
ampton forge iron qualities are in steady request. Quotations are 
at present as follow, with an upward tendency :—Staffordshire 
common forge, 4%s.; part-mine, 50s. to 56s.; best all-mine forge, 
85s.; foundry, 90s.; cold blast, 115s.; Northamptonshire, 47s. to 
48s.; Derbyshire, 50s, to 51s.; North Staffordshire forge, 51s. to 
52s.; best, 58s, to 59s. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday, 


Slight Progress during the Month. 

THE month, so far as the labour world is concerned, has 
been an eventful one, but the trend of pig iron, &c., has presented 
few features of interest. As can only be expected, the strike 
troubles had an adverse effect on business, and although there has 
been some evidence of speculation during the month in pig iron, 
buyers in the main operated for immediate requirements only. 
Prices of pig iron, either Eaoglish or Scotch brands, have fluctuated 
very little, although Middlesbrough and Glengarnock close higher. 
There was also an improvement of about 6d. to note in both East 
and West Coast hematite. 


Finished Iron and Steel. 
_ Finished iron and steel remain about unchanged, although 
there is a rather better undercurrent to note. 


Copper. 

Sheets maintain full rates, but both tough ingot and best 
selected close 1(s, to 20s. per ton higher. Whilst brass tubes are 
—v dearer, copper tubes and yellow metal show no 
change. 


Sheet Lead. 
Quietly steady. 





Tin Ingots. 
English tin ingots close about £3 per ton higher, as com- 
pared with the beginning of the month. 


Quotations. 

Pig iron: Lincolnshire, No, 3 foundry, 53s.; Staffordshire, 
nominal, 53s, 6d. to 54s.; Derbyshire, 53s 6d. to 54s.; North- 
amptonshire, 54s. 6d. to 54s, 9d.; Middlesbrough, open brands, 
56s. 4d. to 56s. 7d. Scotch: Gartsherrie, 60s. to 60s. 6d.; Glen- 
garnock, 59s. to 59s, 6d.; Eglinton, 58s, to 58s, 6d., delivered 
Manchester. West Coast hematite, 64s, to 64s. 6d.; East Coast 
ditto, 62s. to 62s. 6d., both f.o.t. Delivered Heysham: Gart- 
sherrie, 58s, 58s. 6d.; Glengarnock, 57s. to 57s, 6d.; Eglinton, 
56s. to 56s. 6d. Delivered Preston: Gartsherrie, 59s. to 59s. 6d.; 
Glengarnock, 58s. to 58s. 6d; Eglinton, 57s. to 57s. 6d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £6 15s. to £7 5s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to 
£8 5s.; boiler plates, £7 15s.; plates for tank, girder, and bridge 
work, £7 to £7 5s.; English billets, £5 to £5 5s.; foreign ditto, 
£4 12s, 6d. to £4 15s.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £71; tough ingots, £60 to £60 10s.; best selected, £61 to 
£61 10s. per ton ; copper tubes, 84d.; brass tubes, 6id.; condenser, 
7id.; brazed brass tubes, 84d.; rolled brass, 6$d.; brass wire, 7d.; 
brass turning rods, 74d.; yellow metal, 6d. to 64d. per lb. Sheet 
lead, £16 10s. to £16 15s, per ton. English tin ingots, £192 
per ton. 


The Laneashire Coal Trade. 

Whilst business in this market on Tuesday could not be 
described as brisk, there was a steady feeling to note. The 
threatened national strike of miners was discussed, but buyers 
showed little inclination to —_ in view of a crisis. The end of 
the railway strike and holidays in Lancashire has stimulated 
demand for slack, which is very firm. 


BARROW-IN-FURNESS, Thursday. 


The smelting of iron in-North Lancashire and also in Cumber- 
land was almost at a standstill during the whole of last week. 
This was owing to the supply of coke from the Durham district 
falling short by reason of the railway strike on the North-Eastern 
Railway being prolonged longer than other disputes. By the end 
of the week, however, supplies began to come in, and on Monday 
several furnaces that had been damped down were again put into 
operation, and now the trade is employed at its old rate of produc- 
tion. Makers are experiencing a steady demand for their iron on 
local account, and steel makers are taking regular supplies of iron 
direct from the furnaces. On general account the inquiry for iron 
is rather better. Prices were advanced somewhat, and they have 
not fallen much. Makers are quoting 64s. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For special sorts of 
iron there is a steady call, and 67s. to 70s. per ton is the current 
rate quoted. In warrants there has been some slight business 
done during the week, Sellers are quoting 62s. 9d. per ton net 
cash, and 63s. ata month. The stores of warrant iron stand now 
at 53561 tons. 


Iron Ore. 

The iron ore trade was brought almost to a standstill last 
week, and in one place in West Cumberland it was feared that 
pumping operations would have to be stopped on account of the 
shortness of fuel, but this was averted. At most of the mines 
raising was stopped for a few days, but the activity has been 
renewed. There is a steady demand for ore, and good average 
sorts are quoted at 10s. to 12s. and the best qualities as high as 
193. 6d. per ton net at mines. Two large cargoes of Spanish ore 
reached Barrow last week, one of 5900 tons and the other of 3500 
tons. The current price of this class of ore is 20s. per ton delivered 
to West Coast furnaces. 


Steel. 

The steel trade, in common with every other industry in 
this district, had to stand its share of the general stoppage, and 
practically the whole of the steel mills at Barrow and at Working- 
ton were idle. On Monday last at the Barrow works most of the 
departments were restarted, and on the following day the works 
were again busy with the exception of the plate mill. At 
Workington the rail and other departments were put into opera- 
tion on Monday. There is every reason to expect long runs at 
these works. The general demand for steel sections is steady, 
if not particularly brilliant. Heavy sections of rails are at 
£5 12s. 6d. to £5 15s. per ton. Lightrails are at £6 5s. and heavy 
tram sections at £8 10s. per ton. Rails are being shipped from 
Barrow to Colombo. Coastwise shipments are being made of tin 
bars, which are in fairdemand. Hoops represent a fair trade, and 
chilled specialities are in good demand. 


Shipbuilding and Engineering. 

Every department of these works is actively employed 
and will remain so for a long time to come. The feature of the 
week has been the seizure of a steamer at Messrs Vickers’ 
Wharf, Barrow, upon which, it is alleged, were munitions of 
war, Xc. 


Shipping. 
The shipments of pig iron and steel last week reached 
3359 tons, 1825 tons of iron and 1534 tons of steel, as compared 
with a total of 16,044 tons, these figures giving a decline on the 
week of 12,685 tons. The shipments this year stand now at 
318,468 tons, as compared with 460,399 tons, a decline of 141,931 
tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 
THIs week manufacturers have been able to conduct 
operations in a normal manner, and as one of the results of the 


‘railway strike has been an accumulation of unfinished work, there 


has been great pressure in overtaking arrears, In most branches 
full time is reported, and although fresh orders are on a compara- 
tively small scale, most people anticipate that employment will 
continue very steady over the next few weeks. It is also thought 
prospects of an improved demand in October are brighter, for the 
ill effects of the recent great labour upheaval appear to be passing 
away much more rapidly than was feared at one time. Inquiries 
are coming to hand in larger numbers from home consumers, and 
the shipping business is recovering from the recent labour trouble, 
which caused the holding up of a large quantity of various 
materials ready for shipment, Taken all round, the outlook has 
cleared appreciably during the last few days; but it may be too 
early to speak with confidence of the immediate future. 


The Coal Trade. 

A strong market is reported for steam coal. - Collieries 
have sold a good tonnage for delivery during the next two months, 
chiefly to continental buyers, and there is every indication of an 
active termination of the shipping season, which up to a short 
time ago had proved disappointing. Industrial consumption is 
still extremely satisfactory, and supplies are now being p 
forward owing to the depletion of stocks at works caused by the 
stoppage of supplies during the strike. Values are very firm, 
collieries being well sold, and are by no means pressing sales on 
the market. Quotations:—Best South Yorkshire hards, 9s. to 





9s, 6d.; best Derbyshire, 8s. to 8s. 6d.; ditto second quality 
7s. 6d. to 7s. 9d.; steam cobbles, 6s. 9d. to 7s. 3d., all per ton at 
pits, These prices show a material improvement on those ruling a 
short time ago. Gas coal is going out of hand freely under con 
tracts. Shipments are on a good scale. 


Slacks. 

The slack market is well maintained. Owing to the 
better working of the house coal pits, supplies are larger, and the 
‘wakes ” holidays in Lancashire, causing a partly reduced demand 
from that quarter, are another factor tending towards an easier 
condition of things; but, despite this, there is no surplus of fuel 
on the market, and values are steadily upheld at recent rates, viz. : 
Best washed smalls, 5s. 6d. to 63. ; best hard slacks, 5s. id. to 
5s. 9d. ; seconds, 4s. to 4s. 6d., all per ton at pits. 


House Coal. 

Chiefly because the holiday season is not yet over, there 
is no real change to note in the position of the house coal trade. 
The market remains very steady, for there are no excessive stocks 
at the collieries, which, moreover, are in receipt of very steady 
orders for country stations, while London merchants are taking 
good deliveries under contracts. Values remain steady, and there 
are fewer special lots on offer. 


The Iron Trade. 

In the pig iron trade there has been little business to 
record, local consumers being apparently well covered for the time 
being. Prices, speaking officially, are hardly as firm as they were 
following on the strike, and quotations for East Coast hematite, 
mixed numbers, are rather wider. Deliveries of pig iron under 
contract, which were suspended during the recent trouble, are 
now on a normal scale. The finished iron trade fully maintains 
the improvement recently noted, the mills being able to run full 
time. Quotations :—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto 
forge, mottled and white, 49s. 6d.; ditto basic, 52s.; Derbyshire, 
foundry, 50s. to 50s. 6d.; ditto forge, 48s. 6d. to 49s.; all per ton 
delivered this district. East Coast hematite. mixed numbers, 68s, 
to 69s. 6d. net; West Coast ditto, 77s. to 78s., less 24 per cent. 
discount. Bar iron, £6 15s. Basic billets, £5 5s, to £5 15s. 


The Steel Trade. 

Efforts to overtake arrears of work occasioned by the 
recent railway strike have involved great pressure at most of the 
steel works this week. The rolling mills, which are a good index to 
the condition of the local steel trades, particularly the miscelianeous 
lighter products, have never been busier in August than they have 
been this year. In the heavy trades full time is the rule in the 
armament department, these specialities providing the bulk of the 
work on hand, but there is also a larger output of railway material, 
the axle, tire, and spring departments being busier. Makers of 
engineers’ tools report that the demand is recovering, and for 
high-speed steel and twist drills the requirements of engineers and 
machinery makers in various parts of the country are said to be 
quite satisfactory. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 

THE upward movement in prices and the improved 
demands which were prominent features in the Cleveland pig iron 
market during the first three weeks of August have unfortunately 
disappeared, and since Monday of last week have been replaced 
by falling prices and scarcely any demand, the main cause of the 
change being the difficulty with the railwaymen. Their action 
frightened buyers and there has been no recovery since the settle- 
ment ; on the contrary,.every day has seen some decrease in price, 
and, whereas Cleveland warrants were at 47s. 74d. cash buyers at 
the commencement of last week, they had fallen to 46s. 103d. on 
Wednesday this week, while makers have reduced the price for 
prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron from 
47s. Yd. to 47s. 3d. per ton. The general unsettledness of the 
labour market keeps consumers off buying, and the autumn business 
is not developing at the rate that was anticipated, andas it must have 
done if labour difficulties had not so seriously alarmed consumers. 
Good statistics have apparently no infinence in restoring confidence. 
Connal’s on Wednesday had to report a decrease of no less than 
2367 tons in their stock of Cleveland pig iron—the largest decrease 
that has been noted on any day for over three years. No month 
since June, 1908, has shown a decrease of stock, but in August 
there has been one {of 4463 tons, while exports in August were 
much above those of July. Another factor besides the labour 
unrest which has the effect of checking business is the less 
encouraging reports from the United States. As long as prices 
continue to go down unchecked consumers will naturally hold off 
buying, and put off making their purchases on account of autumn 
and winter requirements as long as possible. While No. 3 Cleve- 
land G.M.B. pig iron for prompt f.o.b. delivery has dropped in 
value to 47s. 3d., No. 1 has fallen to 51s., Nos, 4 foundry and 
4 forge to 46s. 9d., and mottled and white to 463. 3d., thus losing 
all that was gained in the early part of August. It might have 
been expected that the termination of the dockers’ strike at 
Grangemouth on Monday would have had a good influence on the 
Cleveland market, for that is an important matter to the Cleve- 
land trade, seeing that in ordinary circumstances this district sends 
fully 1000 tons of pig iron per day to Grangemouth. That outlet, 
however, was stopped for three weeks, during which the dockers 
were on strike, and there were forty or fifty laden steamers 
there waiting to be discharged. Heavy deliveries may be looked 
for in September. 


Hematite Pig Iron. 

It cannot be reported that the situation in the East Coast 
hematite pig iron trade is satisfactory, and producers are dis- 
appointed that the activity in the steel industry is not accompanied 
by briskness in the demand for materials and the realisation of 
prices which would afford reasonable profits for those who have to 
supply such materials. Consumers are very slow about buying, 
especially for forward delivery. Prices are easier than they were 
in the first half of August, and manufacturers of steel think they 
may be pushed down still further, notwithstanding that West Coast 
quotations are rather better. It is not often when the prices of 
finished materials are firm and the demand good that the rates for 
the raw materials used are weak, especially when not much of the 
latter is being produced. Mixed numbers of East Coast hematite 
pig iron for early delivery are now offered both by merchants and 
most makers at 61s. per ton, while hematite forge is at 60s., these 
being the lowest figures this year. 


Ironmaking Materials. 

The buying of foreign iron ore has been almost at a stand- 
still for a long time, but consumers have still good contracts 
running, and likewise have fair stocks of ore at their works, These 
latter have, however, been heavily depleted during August, and 
the imports have been comparatively small. Merchants cannot see 
their way to quote or accept less than 19s. 6d. per ton for early 
delivery c.i.f. of Rubio ore, because they can secure no concessions 
from the Spanish mineowners, and, moreover, there is an upward 
tendency in rates of freight. Ironmasters are not inclined to give 
even 193. per ton for Rubio ore delivered at Teesside wharves. 
Furnace coke has become very plentiful again, and considerably 
more is on offer than consumers require. Prices have fallen back 
to the pre-strike figures, and any quantity can be got for delivery 
at Middlesbrough at 14s. 6d. per ton, 
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The Railway Strike on ihe North-Eastern Railway. 

The stoppage of work on the North-Eastern Railway lasted 
more than twice as long as the national strike, though the men in 
this district had no grievance, for they had already got what the 
railwaymen in other districts had been fighting for. Their action, 
however, had a serious effect upon the coal and iron trades of the 
district, for fully half the blast furnaces in Cleveland had to cease 
operations because a sufficiency of materials could not be obtained. 
There would have been more furnaces stopped if it had not been 
that a number of the ironmasters used their own engines to haul 
the coke trains over the North-Eastern Railway lines from the 
collieries to their works, while others allowed their drivers 
to run North-Eastern engines, though some of the blast 
furnacemen and the ironstone miners began to complain 
of this, and threatened to refuse to handle materials brought in 
by the aid of ‘‘ black-leg” labour. The stopped furnaces are again 
in operation this week, but it will be some time before they are 
producing their usual qualities and quantities of pig iron. It is 
calculated that the strike will have reduced the production of pig 
iron in this district fully 40,000 tons. Furnaces making hematite 
pig iron could have been kept at work, for their ore came in by 
sea, and was discharged at the consumer's wharf, so that it had not 
to come on to the North-Eastern line at all, but there was the coke 
difficulty ; fuel in sufficient quantity could not be obtained. One 
Middlesbrough firm of ironmasters, which did not want to run the 
risk of having its furnaces stopped, bought German coke, some 
of which has come to hand this week—after the difficulty is over. 
This, it is said, was bought at a price considerably above that 
which has been ruling for Durham coke, but the firm, which has a 
wharf on the Tees, wanted to make sure that it would not be 
left without fuel, and as for its ore, this was also imported, so that 
the firm would h ve been independent of the railway company if 
the strike had lasted longer. On Tuesday this week the s.s. 
Addington arrived at the wharf of Gjers, Mills and Co., Ayresome 
Ironworks, Middlesbrough, from Rotterdam, with 1500 tons of this 
Westphalian coke. It may be noted that the six days’ stoppage 
on the railway did not affect the shipments of pig iron materially, 
for the iron sent by sea was not handled by the North-Eastern 
Railway, except that going from Middlesbrough Dock, the regular 
exports being shipped direct from the ironmasters’ wharves. Thus 
the exports even exceeded those of July. At the leading stations 
the regular travellers are getting up funds to reward those men 
who remained loyal to the company and prevented the passenger 
traffic being wholly suspended. The railway company also pays 
them time and a-half. 


Manufactured Iron and Steel. 

Improvement continues to be reported in most.branches 
so far as demand is concerned, but there are no alterations to note 
in connection with prices. The works have got into full operation 
once more after last week’s stoppages on Teesside, and manufac- 
turers are likely to be able to keep them so engaged over the rest 
of this year, particularly the rail and platemakers. Heavy steel 
rails are quoted at £5 12s. 6d., and cast iron railway chairs at 
£3 12s. 6d., both net fo.b. Steel ship plates are at £6 15s., and 
iron ship plates at £6 10s. per ton, both less 24 per cent., delivered 
at the shipyards on the North-East Coast ; but steel plates for ex- 
port may be bought at £6 10s. f.o.b. Steel ship angles are at 
£6 7s. 6d., and iron ship angles at £7, less 24 per cent., f.o.t. 
Steel bars are realising £6 5s. and iron bars £7, both less 24 per 
cent., f.o t. Galvanised and corrugated steel or iron sheets, 24 
gauge, arestrong at £11 5s., less 4 per cent., f.0.b., and are in very 
good demand, while the competition seems to be somewhat less 
severe. Steel hoops are at £6 12s. 6d., steel strip at £6 10s., steel 
sheets at £7 7s. 6d., steel joists at £6 10s , and iron ship rivets at 
£7 7s. 6d. per ton, all less 24 per cent., f.o.t. 


Shipbuilding. 

The shipyards are busier than has ever before been 
known, and the prospects are that they will continue to be so for 
months to come. This activity has led the Shipyards Standing 
Committee to put in a claim for an all-round advance of wages, 
and this claim is being discussed this week at a conference between 
the men’s representatives and the Shipbuilding Employers’ Federa- 
tion at Edinburgh. The application will affect the whole ship- 
building trade of the country. William Doxford and Sons, of 
Sunderland, have booked an order for two self-trimming ocean 
colliers of about 11,000 tons deadweight each, fitted with rapid 
discharging appliances. They are intended for the Canadian coal 
trade between Sydney and Montreal, and though flying the British 
flag are understood to be owned in Germany. 


Coal and Coke. 


The coal trade is getting over the bad effects of last week’s 
strike on the railway. Collieries are working to their fullest 
capacities to load the many steamers which were waiting for coal 
cargoes. There are now plenty of empty wagons, and deliveries 
to the docks and staiths are very heavy. Fully though the 
collieries are working they cannot, however, furnish enough to 
fulfil all requirements, and there is still a good number of vessels 
detained. Little can be obtained for September delivery. Rates 
of freight are advancing, as though there are plenty of steamers 
still in the rivers, the supply of free tonnage is small. Bunker 
coals, which last week were, on account of the strike, realising 
10s. 6d. to 12s , can now be bought at 9s. 9d. to 10s. for ordinary 
Durham unscreened, 10s, 6d. for ordinary bests, and 11s. 6d. for 
specials. Best gas coalsare at 10s. 104d. to 11s. f.0.b., and seconds 
10s. to 10s. 3d. Foundry coke is at 16s. to 17s. per ton f.o.b., and 
furnace coke can readily be got at 14s. 6d. per ton delivered at 
Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent, ) 


The Warrant Market. 

ONLY a moderate amount of interest has been shown in 
pig iron warrants since last report. Somewhat discouraging 
advices from the United States were against the market, and con- 
sumers and shippers have shown less interest, owing to the 
removal of obstructions to transit. Cleveland warrants have been 
easier, business having been done from 47s. 5d. to 47s. 14d. cash, 
47s, 8d. to 47s. 3d. one month, and 48s. 2d. to 47s. 8d. three 
months. Transactions have also been recorded since last report at 
47s. 33d. for delivery in eight days, 47s. 54d. nine days, 47s. 5d. 
twenty-one days, and 47s. 8d. for 16th November. The strike of dock 
labourers at Grangemouth, after lasting several weeks, is now atan 
end. Much inconvenience was suffered on account of it by founders 
in Scotland, whoare largely dependenton Clevelandiron. The past 
week’sarrivalsat Grangemouth from the Cleveland district amounted 
to only 775 tons, compared with 7940 tons in the corresponding 
week of last year. There has been a total falling away in these 
imports amounting to nearly 20,000 tons. A part of this quantity, 
which was held up in vessels which had reached Grangemouth, but 
could not be discharged while the strike lasted, will now be avail- 
able for use ; but in the meantime a number of consumers were 
obliged to substitute Scotch piz iron. The total imports of Cleve- 
land iron into Scotland for the present year to date amount to 
297,466 tons, being 14,678 tons less than the aggregate quantity 
received at this time last year. 


Seoteh Pig Iron Trade. 

There has been a somewhat easier feeling in Scotch pig 
iron this week, in sympathy with the state of the warrant market. 
Fair deliveries have been made to consumers, but fresh business 
has been smaller than could be desired, and current shipments are 





considerably less than usual. The price of G.M.B. iron is 6d. 
cheaper than last week. Govan and Monkland are quoted f a.s. at 
Glasgow, Nos. 1, 56s.; Nos. 3, 55s.; Carnbroe, No. 1, 60s.; No. 3, 
56s.; Clyde, Gartsherrie, and Calder, Nos. 1, 61s.; Nos, 3, 56s.; 
Langloan, No. 1, 63s.; No. 3, 58s.; Summerlee, No. 1, 64s.; No. 3, 
59s.; Coltness, No. 1, 82s. 6d.; No. 3, 58s.; Eglinton, at Ardrossan 
or Troon, No. 1, 56s.; No. 3, 55s.; Glengarnock, at Ardrossan, 
No. 1, 64s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 57s.; No. 3, 
55s.; Shotts, at Glasgow or Leith, No. 1, 63s.; No. 3, 58s.; Carron, 
at Grangemouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per ton. The 
output of pig iron is maintained, there being 82 furnaces in blast 
in $ tland, compared with 84 at this time last year. The pig 
iron shipments have been 2190 tons coastwise and 1576 foreign— 
a total of 3766 tons—compared with 7334 tons in the corresponding 
week of last year. The quantity sent abroad included 400 tons to 
Canada, 380 to Australia, 221 to Germany, 180 to South America, 
and 125 to China and Japan. Interest continues to be shown in 
the probable requirements of Russia, and it is reported that con- 
siderable sales have beon made of Cleveland and Scotch iron to be 
shipped there in due course, 


The Hematite Trade. 

The current consumption of hematite pig iron is probab! y 
on a larger scale than at any former time this year. Prices of 
Scotch hematite are about ls. per ton better than a fortnight ago, 
and the transactions are reported to be almost exclusively for 
present consumption. Merchants and consumers are reported to 
be willing to purchase for future delivery, but makers do not care 
to undertake such obligations at the existing low figures. The 
imports of hematite ore have been small, Last week the deliveries 
in the Clyde were about 22,000 tons. Thestrikes of dock labourers 
stopped the discharging the cargoes, but the work will now be 
more regularly conducted, and larger arrivals may be expected. 
This year’s imports to date are about 70,000 tons less than the 
quantity received in the corresponding period cf last year. 


Malleable Iron Trade Amalgamation. 


There now appears to be the prospect of an early amal- 
gamation of most of the firms and companies engaged in the 
malleable iron trade of Lanarkshire. These number some fourteen 
separate concerns, of which it is said ten have agreed to enter the 
combination. It is represented that the others are not Lostile, 
but that their inclusion is a matter of difficulty owing to their also 
being engaged in other kinds of production. The story that the 
movement has been engineered by a London syndicate has this 
week received semi-official contradiction, the statement now being 
that the negotiations have been conducted under the directions of 
representatives of the companies, with the assistance of lawyers 
and accountants and that of the secretary of the Bar Iron Trade 
Association. The works are being valued and will be paid for in 
ordinary shares of the combination, which will also issue preference 
shares and debentures, to which, presumably, the public will be 
invited to subscribe. 


Scotch Mineral Oil Trade. 

Special attention is being directed to the position of the 
Scotch mineral oil companies at present, owing toa report that 
the representatives of the Standard Oil Company of America does 
not, as on former occasions, propose to unite with the Scotch trade 
in fixing contract prices for the ensuing twelve months. The 
inaction of the Standard Company in this respect is not under- 
stood as having been dictated by any hostility to the Scotch pro- 
ducers, but is believed to be the result of the uncertainty that 
prevails as to the amount of competition from other and especially 
recently formed companies in the oil trade. It is evidently felt 
that it might be a mistake to fix prices which would ss 
afterwards be found incapable of realisation ; and besides, it is not 
at all clear that large consumers would be prepared to enter into 
twelve months’ contracts at rates arranged just now. One of the 
Scotch oil companies is reported to have contracted for large 
deliveries to an English railway company, but the figures at which 
the oil is to be supplied have not been stated. 


The Steel Trade. 

There is general activity in the steel trade. Some makers 
state that the demand for angles is not quite so good as could be 
desired, but there is an excellent demand for ship plates, and 
there are good orders still to be dealt with. The demand for 
sheets is very good. There is also an active demand for boiler 
plates both for home use and export, Inquiries from abroad for 
steel materials generally are reported to be very encouraging. 


The Coal Trade. 
An improving tendency is observable in the coal trade, 
Export demand is favourable, and home consumption is now on an 
extensive scale. Outputs are large at the collieries, and these are 
being quickly disposed of in most instances, Prices are firm all 
round, and some qualities are, if anything, tending upwards. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 


THIs was not at all satisfactory. It was hoped that the 
settlement of the Cambrian dispute would have been followed by 
a resumption of work at the collieries, and that tonnage would 
have come in in fuller volume ; but though it was generally agreed 
that the strike was settled, there was a half-hearted condition of 
things prevailing, and rumours of strikes and further trouble told 
seriously on forward business. There is now a belief that efforts 
will be made to foment a general strike amongst colliers in order 
to obtain a minimum wage. This and other movements, evidently 
prompted by agitators, delay the resumption of vigorous trade, 
and until the atmosphere is cleared there can be no return to con- 
ditions existing before the calamitous struggle of colliers began. 


Present Condition of the Coal Trade. 

Moderate business appears to be the rule, and at this old 
members on ’Change are not surprised, in view of disquieting 
reports. Prices have been kept high in consequence of the 
Cambrian Colliery, and other labour troubles. Foreign consumers 
think it highly probable that the settlement of the strike and 
less: ned unrest will be followed by lower prices. Welsh colliers 
are urgently warned to be careful not to promote agitation, or it 
will soon be apparent that buyers will resort to other markets even 
if coal of an inferior quality is only obtainable. Prices on Monday 
at Cardiff were at least 3d. easier, and the tendency is towards 
lower rather than higher values, The clearances on August 29th 
were under 20,000 tons carried by ten steamers. 


Latest Quotations. 

Best large steam, 18s. 6d. to 19s.; best seconds, 17s. 3d. 
to 17s, 9d.; ordinaries, 16s, Sd. to 17s.; best drys, 16s. 6d. to 
17s, 3d.; ordinary drys, 15s, 3d. to 15s, 9d.; best washed nuts, 
14s 6d. to 15s. 6d.; seconds, 13s. 6d. to 14s. 6d.; best washed 
peas, 12s, 6d. to 13s. 6d.; seconds, 11s, to 12s.; best bunker smalls, 
10s. to 10s. 6d ; best ordinaries, 9s. 6d. to 10s.; cargo smalls, 
7s. 9d. to 8s. 3d.; inferior, 7s. to 7s. 6d.; best Monmouthshire 
black vein, 15s, 9d. to 16s, 3d.; ordinary Western Valley, 15s. 
to 15s. 6d.; best Eastern, 14s, 3d. to 14s. 9d.; seconds, 13s. 9d. 
to 14s, Bituminous: Very best household, 17s. to 18s.; best 
ordinaries, 143, 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s, 3d. to 13s, 9d.; smalls, 10s, 6d. to 10s, 9d.; No. 2 
Rhondda, 12s, 3d. to 12s, 6d.; through, 10s. 3d. to 10s. 9d.; smalls, 
8s, to 8s. 6d. Patent fuel, 17s. 3d. to 17s. 9d. Coke: Special 





agg 24s. to 25s.; foundry, 18s. to 20e. 6d.; furnace, 16s, to 
17s. Pitwood, ex-ship, 26s. to 26s. 6d. 


Newport (Mon.) Coal. 

Shipments of coal were far ahead of normal conditions 
Some reaction was anticipated, and buyers made every effort to 
clear coal; shipments were 92,465 tons — and 11,871 tons 
coastwise. Comparatively little business is being done in an 
branch of the steam coal trade ; tonnage position irregular ; buyers 
cautious in committing themselves very far ahead ; colliery owners 
well booked for the next few days ; tendency easier both large and 
small. Last quotations :—Very best black vein, 15s. 6d. to 16s,: 
Western Vaileys, 15s, to 15s. 6d.; Eastern Valleys, 14s. to 14s, 6q,: 
other sorts, 13s. 6d. to 13s, 9d.; best smalls, 8s, 9d. to 9s, 3q.: 
seconds, 8s, to 8s. 3d.; inferiors, 7s. 6d, to 8s. Bituminous: Best 
households, 15s. 6d. to 16s, 6d.; seconds, 14s. to 15s. Patent fuel, 
16s. 9d. to 17s. 6d. Coke: Foundry, 18s. to 20s.; inferior, 16s. to 
17s. Pitwood, 25s, to 26s. 6d. 


Swansea Coal. 

Shipment of coal last week was 64,621 tons, and of patent 
fuel 13,700 tons. Last week witnessed a return somewhat to old 
conditions. This week the demand for anthracite is not so brisk 
as desired. Swansea Valley large, especially Genoa options, was 
firm at last figures; red vein easy; machine-made nuts and 
cobbles plentiful and prices slightly weaker, but beans and peas 
very firm ; rubly culm and duff easier. Latest :—Best malting, 
23s. to 24s, net; second malting, 18s, to 21s. net; big vein, 
16s, 6d. to 17s, 6d., less 24; red vein, 12s, to 133., less 2}; 
machine-made cobbles, 20s. 6d. to 22s. net ; Paris nuts, 22s. 6d. to 
23s. 6d. net; French nuts, 22s. 6d, to 23s. dd. net ; German nuts, 
22s, 6d. to 23s. 6d. net; beans, 19s, to 21s, 6d. net; machine. 
made large peas, 10s, 9d. to 12s. 6d. net; fine peas, 9s. 6d. to 
10s. 6d. net ; rubbly culm, 7s. 3d. to 8s., less 24; duff, 4s. to 
4s. 9d. net. Steam coal: Best large, 17s. 6d. to 19s.; seconds, 
12s, 6d. to 14s.; bunkers, 10s, 3d. to 11s. 3d.; smalls, 7s, 6d. tu 
8s. 6d., all less 24. Bituminous: No, 3 Rhondda, 17s. 6d. to 18s,; 
through, 13s. 6d. to 15s.; small, 10s, 6d. to 11s., all less 24. Patent 
fuel, 14s, 6d. to 15s., less 24. 


Iron and Steel. 

There are indications of some little improvement in both 
trades. Last week there was ample business in evidence at Dow 
lais in the blast furnace and the Bessemer departments, The Goat 
Mill was engaged in making tin bar, steel sleepers and steel rails, 
and the Big Mill was kept busy all the week with light sections of 
steel rails, angles and fish-plates. At Messrs. R. Thomas’s steel 
works, Llanelly, the eight hours question has been raised, and it 
is reported that Mr. Hodges is endeavouring to effect a settle. 
ment, There was no stoppage of the blast furnaces at Swansea 
last week. Of the two dozen steel smelting furnaces in the district 
eighteen were at work, and bar mills, which closed temporarily 
last week owing to the scarcity of coal, were again started. (uota- 
tions :— Hematite mixed numbers, 62s, 74d. cash, 62s. 10d. month ; 
Middlesbrough, 74s. 04d. cash 74s. 34d. month ; Scotch, 63s. O4d., 
63s. 43d. month ; Welsh hematite, 65s. to 663. d.d.; East Coast 
hematite, 55s, to 66s. c.i.f.; West Coast hematite, 65s. to 66s. c.i.f. 
Steel bars, £5; Bessemer, £4 17s. 6d. Rubio ore, 18s. to 18s. 9d. 


Tin-plate. 

There was not a large shipment of tin-plate from Swansea 
last week, only 54,111 boxes; receipts from works were 82,398 
boxes, and stocks in dock warehouses and vans amounted to a little 
over 148,000 boxes, Trade continues buoyant, the make at mills 
satisfactory, and the demand is regarded as justifying the exertions 
of manufacturers in extensions and additions of new mills. The 
four new mills at the Beaufort Works are now receiving the 
‘*finishing touches,” and may be expected to be in full going 
order in a few weeks’ time. New mills are pape at the 
Duffryn Works. Latest:—Throughout the week the market for 
tin-plate has been quiet. This has been influenced by the labcur 
troubles, which have made business very difficult. Manufacturers 
are well supplied with orders, Merchants are reported to be 
inclined to await developments, Quotations unch d. Bessem 
coke, 13s. 10d. to 14s. per box ; wasters at usual reductions, C.A. 
roofing sheets, 30 g., £9 to £9 5s.; big sheets for galvanising, 30 g., 
£9 to £9 5s.; finished black plates, £11 5s. to £1] 10s. per ton; 
galvanised sheets, #11 10s. to £11 15s. per ton ; block tin, £189 15s, 
eash, £187 10s. three months. Jopper, £56 3s. 9d. cash, 
£56 16s, 3d. three months, 





Lead :—Heglish, £14 15s.; Spanish, 
£14 5s.; spelter, £27 15s.; silver, 24,4. per oz. 








LAUNCHES AND TRIAL TRIPS. 





EGREMONT CASTLE, steel screw steamer ; built by Craig, Taylor 
and Co., Limited ; to the order of the Lancashire Shipping Com- 
pany ; dimensions, 426ft. by 52ft. 2in. by 32ft.; engines, triple- 
expansion, 28in., 46in., 75in. by 48in, stroke, pressure 180 |b.; 
constructed by Blair and Co., Limited ; launch, August 11th. 

MEROE, steel screw passenger steamer; built by Sir Raylton 
Dixon and Co.; to the order of James Moss and Co., of Liverpool ; 
dimensions, 345ft. by 45ft. 6in. by 27ft. 6in.; engines, triple- 
expansion, 25in., 4lin., 70in. by 48in. stroke, pressure 180 |b.; 
constructed by Jno. Dickinson and Sons, Limited, Sunderland ; 
launch, August 12th. 

San MATEO, steel serew steamer; built by Wood, Skinner and 
Co.; to the order of Mr. Otto Thoresen, of Christiania ; engines, 
triple-expansion, 22in., 36in., 60in. by 39in. stroke, pressure 180 Ib. ; 
constructed by the North-Eastern Marine Engineering Company, 
Limited ; trial trip, August 15th. 

STEEL screw steamer; built by William Doxford and Sons, 
Limited ; to the order of Mr. Wilh. Wilhelmsen, of Tonsberg : 
trial trip, August 24th. 

STEEL screw steamer; built by William Doxford and Sons, 
Limited ; tothe order of Mr. Wilh. Wilhelmsen, of Tonsberg ; 
engines, triple-expansion ; sister vessel to the Atna, recently com- 
pleted by the same firm ; launch, August 25th. 

VRYHANDEL, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company; to the order of Scheapvaart Mattschappij 
Gylsen, Antwerp ; dimensions, 289ft. 6in. by 40ft. 2in. by 20ft. 64in. ; 
engines, triple-expansion, 204in., 33in., 54in, y 36in. stroke, pres- 
sure 180 lb.; constructed by Richardsons, Westgarth and Co., 
Limited ; launch, August 26th. 

MoriA.ra, twin screw steamer ; built by D. and W. Henderson, 
and Co., Limited, Partick, Glasgow ; to the order of the Adelaide 
Steamship Company, Limited, of Adelaide, South Australia ; dimen- 
sions, 240ft. by 40ft., by 16ft.; to carry passengers, 150 first-class, 
in coasting trade ; engines, two sets triple-expansion, 16in., 27in., 
and 43in. diameter by 33in. stroke, pressure 200 lb. per square 
inch ; constructed by builders ; two water-tube boilers supply the 
steam ; launch, August 28th. 








ConTRACTSs.—We are informed that amongst other contracts 
which Messrs. Escher, Wyss and Co., Ziirich, have lately received, 
is one from the Rio de Janeiro Light and Power Company for two 
19,000 horse-power tangential wheels to work under a head of 
950ft. This contract comprises also the supply of oil-pressure 
governors as well as the two pipe lines, valves, &c. Further orders 
have been received from the Tata Hydro-Electric Power Company, 
Bombay, for four 13,200 horse-power and two 1000 horse-power 
high-pressure turbines, designed for a head of 1680ft.; and from 
the Fuji Cotton Mill, Japan, for four 3000 horse-power and one 
100 horse-power turbines, designed for a head of 28(ft. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 


Rheinland-Westphalia. 

More firmness generally is shown on the iron and steel 
market, and employment is lively, considering the time of the 
year. This is especially the case in girders and railway material, 
and also in bars and plates. The business in inland iron ore is 
quiet, and the pits are only indifferently occupied. Some foreign 
contracts are being secured. Pig iron is steady, and prices here 
and there have been advanced. Spiegeleisen costs M. 67 to M. 68 
y.t., as compared with M. 66 to M. 67 p.t. previously ; iron for 
stee!|-making, Rhenish-Westphalian sorts, M. 64 to M. 66, as com- 
pared with M.63 to M. 65 p.t. last month ; Siegerland brands, 
M. 62 to M. 63, as compared with M.61 to M. 62 p.t. Offers are 
plentiful in scrap iron, and demand is generally good. Bars move 
upwards in quotations, but sheets, though in lively request, are 
still sold at unprofitable rates. The same applies to hoops. In 
pipes the competition is too keen to allow remunerative prices. 


Production of Pig Iron. 

The output of pig iron during July in Germany, including 
Luxemburg, is officially stated to have been 1,290,106 t., as com- 
pared with 1,262,997 t. in the month before, and 1,228,316 t. in 
July, 1910. Output in the different sorts of pig iron was as 
follows:—Foundry pig, 241,936 t., as compared with 244,879 t.; 
Bessemer, 34,844 t., as compared with 34,733 t.; basic, 812.966 t., 
as compared with 769,802 t.; steel and spiegeleisen, 155,374 t., as 
compared with 127,196 t.; forge pig, 44,986 t., as compared with 
51,706 t. in the month before. 


German Foreign Trade. 
During the first six months of this year German foreign 
trade in iron ore and in raw metals was, compared with the same 
period in the previous year, in tons, as follows :— 


Import. Export. 
1911. 1910, 1911. 1910. 
Iron ore .. 5,095,876 4,640,652 1,202,841 1,433,415 
Raw iron.. 59,118 56,703 389,499 382,362 
Raw copper .. 88,542 82,173 3,375 3,635 


The German Coal Market. 


Demand and inquiry in engine coal bave continued active, | 


and rates are firm; house coal, on the other hand, is in poor 
request. 


Austria-Hungary. 

Nothing worth mentioning has taken place on the iron 
and steel market since last report, the tone al] round being quiet. 
The majority of the mills are moderately occupied, and rates lack 
firmness in many instances. Both pit coal and brown coal have 
shown but little life recently. 


Fair Employment in Belgium. 


A tendency towards improvement is felt in many trades, 
and last week’s prices have been well maintained. In a number of 
instances £4 15s. to £4 16s. p.t. free Antwerp has been quoted 
for basic bars, and iron bars fetch £4 17s. p.t. Wire rods are in 
slow demand, while plates are firm and in active request. The 
girder mills report themselves crowded with work, and good 
activity is also noticeable in the semi-finished steel trade. Rails 
likewise continue well inquired for at firm quotations. All that 
can be said of the Belgian pig iron market is that prices have been 
less inclined to weakness. A material improvement cannot be 
recorded, and forge pig stands at 59f. p.t. as before ; basic is quoted 
66f., foundry pig 67f., all per ton. Of fifty existing blast furnaces 
forty-four are at work, with a daily output of 6000t. Scrap iron 
is greatly neglected, consumers being well provided for the 
present. Firmness prevails on the Belgian coal market, engine 
classes of fuel, as well as briquettes, being in vigorous de mand. 


Iron and Steel in France. 

Demand and employment aave developed satisfactorily 
during the last few weeks. Prices have fluctuated for some time, 
but recently more stiffness has been shown. An especially good 
employment is noticeable in the railway and engineering depart- 
ment, orders from private and Government railways being 
numerous, and of considerable weight. Recently 1800 goods 
wagons of various types and 90 locomotives and tenders, as well as 
100 electric motor coaches, have been ordered. Activity at the 
plate mills is particularly strong, and very long terms of delivery 
are being stipulated for. Creusot, one of the leading firms on the 
plate market, has announced a general rise of 5f. p.t. Average 
quotations in the north and east are, accordingly, for plates of 3mm. 
and more, 190f. to 200f., against 175f. to 180f. p.t. in the first quarter. 
On the Paris market 205f. to 210f. arequoted, against 195f. p.t. inthe 
first quarter. Foreign competition in sheets increases, and rates 
have not been advanced, but they are tolerably stiff. In girders 
and rails fresh work comes in freely. The State Railways’ require- 
ments in rails are estimated at 200,000 t., and so prospects are 
favourable and better prices can be easily carried. 


French Output in Coal. 
Statistics published by the French Ministry of Public 
Work show output in pit coal and anthracite to have been for 
1910 37,862,020 t., and in brown coal 708,453 t., a total of 
33,570,473 t., or 730,387 t. more than in 1909. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, August 23rd. 


I'HE past week has been the best for several months in orders 
for structural material and steel rails. In other lines such as steel 
bars, tin plates, and crude steelan encouraging volumeof businesshas 
been done. The railways and the general contractors engaged in the 
construction cf large warehouses and roads have been ordering 
heavily, and the latestinformation is that before the close of the 
month some very handsome orders will be on the books of the 
mills. With the adjournment of Congress and the failure to inter- 
fere with the protective system a better feeling is developing in 
iron and steel circles and in business circles generally. The latest 
reports from the agricultural regions assure us of average crops, 
though they will be somewhat lessthan last year. Bank returns 
show a slight increase in the general volume of business. Railway 
traffic reports indicate fewer idle cars than for many months past. 
The steel makers are inclined to take a decidedly hopeful view of 
the situation. More blast furnaces are going in and the produc- 
tion of crude steel, according to the week’s reports, has increased 
alittle. Railway enterprises that were supposed to be buried are 
being revived, which may mean a good deal for the steel makers 
next year. There is a similar encouragement among many of the 
lesser industries which is shown in an enlargement of manufac- 
turing capacities. The stimulus to the building operations promises 
to continue, and as the railways are in need of repairing facilities 
a steady run of business throughout the summer can be safely 
looked for. In copper all the large producers are sold pretty well 
ahead. The principal demand has been from Europe. The 
exports for the first Lalf of August are as large as the total for the 
whole of last year. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, thampton-buildings, Thonsiy-lone, London, W.C., at 8d. each. 
ication; the second date at the 
advertisement of the acceptance 





The first date given is the date 
end of the abridgment is the date 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abrid; » give notice at 
the Patent-ofice of opposition to the grant of the Pi . 
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STEAM GENERATORS. 


18,646, August 8th, 1910,—IMPROVEMENTS IN STEAM GENERATORS 
AND SUPERHEATERS, Babcock and Wilcox, Limited, 30, 
Farringdon-street, London, and J. H. Rosenthal, of the said 
Company. 

This boiler contains most of the features of the ordinary Bab- 
cock and Wilcox marine boiler. The rear header A is, however, 
bent at its upper end so as to permit of the return circulating 
tubes B being inclined at a different angle to that of the water- 
circulating tubes C. A wedge-shaped space is thus left between 
the two banks of tubes, and in this space S-shaped superheater 
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tubes 1 are disposed. ‘I'he tubes C are as usual staggered, but the 
tubes B are not. The superheater, tubes are provided with a flood- 
ing device for use when starting up the boiler. Saturated steam 
enters the header E which is connected to the steam space of the 
cross drum. Superheated steam is drawn from the header F. 
There are other details mentioned in the specification, but the 
above are the characteristic features of the invention. —A ugust 9th, 
1911. 


TRANSMISSION OF POWER. 


19,780. August 24th, 1910.—IMPROVEMENTS RELATING TO THE 
LUBRICATION OF HIGH-SPEED TOOTHED GEARING, E. G. E. 
Beaumont, of Outer Temple, 222-5, Strand, London, and 
C. F. B, Marshall, of 55, Castelnau, Barnes, Surrey. 

The rims of the wheels are trough-shaped as shown at A, and as 
the wheels run in oil baths centrifugal force causes the oil to 
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collect round the circumference of these troughs. Between each 
pair of teeth holes B are drilled, and through these the oil is 
caused to flow by centrifugal force, In this way the face and 
root of each tooth is completely suffused with oil. The specifica- 
tion also illustrates the invention applied to a pair of bevel gears, 
—August 9th, 1911. 


DYNAMOS AND MOTORS. 


14,432. June 17th.—IMPROVEMENTS IN AUTOMATIC REGULATORS 
FOR ELECTRIC Circuits, Siemens Schuckertwerke G.im.b.H., of 
Askanischer Platz: 3, Berlin. 

The various parts of this regulator are marked in the engraving. 
The arm of the regulator is moved by the auxiliary motor, which 
is set into operation by the circuit-closing arm Z. Since the member 
K is made of springy material, the circuit-closing arm Z is able to 
make contact with the stops H or T immediately the pressure of 
the generator differs by a small amount from the normal pressure. 
The oil in the cylinder M, when the piston or the cylinder itself is 
set in motion, can only flow from one side of the piston to the 
other through a restricted e between the piston and the 
cylinder walls, or through ticles bored through the piston. When 
the cylinder. moves downwards the force resisting the motion of 
the cylinder M is such that it causes the contact at H to be broken 
before the arm D has reached the position in which the generator 
gives its normal pressure. The momentum of the auxiliary 
motor, assuming that the different parts have been correctly 
adjusted ensures that the switch arm D just reaches the correct 
position without oscillating about the same. Conversely if the 
arm of the relay makes contact with T the motor drives the arm 
D in a clockwise direction, the cylinder M moves upwards, and the 
contact at Tis broken before the arm D has reached the position 





in which the generator gives its normal pressure. The position of 
the roller S between determines the rotation between the vertical 
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displacements of the cylinder M and the member O when the 
switch arm is in rotation.—A uyust 9th, 1911. 


TRAMWAYS AND RAILWAYS. 


5918. March 9th, 1911.—ImMpROVEMENTS IN MEANS FOR REPAIR- 
ING THE PERMANENT WAY OF RAILWAYS AND TRAMWAYS, 
L. W. Crosta, of Musters-road, West Bridgford, Nottingham, 
and Arthur Brown, of Elenthorne, Lucknow Drive, Notting- 
ham. 

The invention is shown applied to a tramway rail. At the abut- 
ment of two rails A B wear takes place, and to repair this the head 
of the rails is cut away and a plate C sunk flush in the recessed 
part. The ends of this plate are inclined as shown at D, and are 
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riveted over as at E. The ends of the recess are undercut as at F, 
and the ends of the plate are inclined to suit this undercutting. 
To hold the plate C down, a rectangular hole is cut at either end, 
half in the plate and half in the rail. The sides and ends of these 
holes are formed with a double dove-tail as shown at G. Into 
these holes plugs are inserted and hammered down. To facilitate 
these plugs expanding and filling the entire hole, they may be 
dished or grooved on the under side.— August 9th, 1911. 


18,631. August 8th, 1910.—IMPROVEMENTS RELATING TO THE 
PROPULSION OF VEHICLES BY COMBINATION OF PRIME MOVER 
AND ELECTRICAL STORAGE, Frederick William Lanchester, of 
Daimler Works, Coventry. 

The arrangement of the propelling units are shown in the top 
illustration, and the connections in the left-hand diagram. The 
main dynamo C, auxiliary dynamo K, and battery E are controlled 
by means of a switch L adapted to interconnect the points X, 
Y, and Z. The switch L may be in the form of a con- 
troller in which the cylinder is provided with four sets of con- 
ductors R, S, T, and U. The conductor R corresponds with the 
position in which all the points X Y Z are connected by the switch 
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L ; the conductor S serves to connect the points X Y ; the con- 
ductor T serves to connect the contacts X Z; and the conductor 
U connects the contacts Y Z. Electro-magnetic governors may be 
fitted to either or both main and auxiliary systems to control the 
output of the petrol motors to avoid too rapid charging. The in- 
vention enables a vehicle fitted with a just-sufficient main installa- 
tion to overcome exceptional resistances such as due to excessive 
loads or unusually hilly routes or adverse wind, at the least possible 
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cost, and the small unit may be run when standing without ob- 
jectionable noise or vibration to replenish the battery under con- 
ditions when the running of the main installation would be objec- 
tionable, and so under extreme adverse conditions the stopping 
time may be used for charging, and so the added power unit may 
be made far more effective than would be the case were it integrally 
embodied in the main installation.— August 9th, 1911, 


SHIPS AND BOATS. 


7785. March 29th, 1911.—IMPROVEMENTS IN ASH OR LIKE 
EJECTORS, SUITABLE, FOR EXAMPLE, FOR USE IN Suips, J. F. 
Metten, corner of Beach and Ball-streets, Kingston, Phila- 
delphia, Pa., U.S.A. 

‘The apparatus is divided into three sections, A, B, C. Between 

\ and B and between B and © flat discs D E respectively are 

situated. These discs are mounted on the shaft I’, and have 

passage ways through them, the passage way in one being angu- 
larly displaced relatively to the other. The shaft and the two 
dises are enclosed in a water-tight casing. At the foot of the 
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ejector tube a nozzle G is formed. This is supplied with water 
under pressure from a pump, so that the static pressure of the sea 
may be overcome and a vacuum created within the lower sec- 
tion C. The top disc valve being closed, the hopper A is filled up 
with ash. The shaft F is then turned so as to open the valve at D 
and close that at E, the ash thereby falling into the intermediate 
section B. The handle is again turned, and the ash, under the 
influence of the vacuum in C, is shot out from the bottom of the 
ship in a compact mass.— August 9th, 1911. 


LIGHTING AND HEATING. 


7501. March 25th, 1911.—IMpROVEMENTS LN OR RELATING TO ARC 
LAMPS, Siemens Schuckertwerke G m.b.H., of Askanischer Plat: 
3, Berlin, 8.W. 

This invention has reference to improvements in arc lamps in 
which slag-forming combustibles are consumed. If, when the 
electrodes come into contact in the act of striking the arc, a 
current flows, then, by means of the electro-magnet E, the 
holder H and the electrode A are pulled up suddenly by the 
solenoid action of E. If in consequence of deposits on the 
point of contact of A and B no current flows, then the electrode 
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carrier H has time to sink down past the normal are-striking posi- 
tion, and contact is made by I with K. Current then flows from 
the positive pole to the electrode B along the connecting wire to 
the winding of )) through N to K, and thence through E to the 
negative pole. The electro-magnet I) attracts O, swinging B over 
to the right, and at the same moment breaks the contact at N, so 
that O is released, and the electrode swings over again to the left. 
The armature O on falling allows M to remake contact with N, and 
DP is again energised, and the operation is repeated. This goes on 
until finally the deposit is removed from the point of contact of A 
and B, and current flows from Bto A. The electro-magnet E is 
fully energised by the sudden rush of current, and the holder H, 
with the electrode A is pulled up striking the arm.—August 9th, 
1911. 


MEASURING AND TESTING INSTRUMENTS. 


7617. March 27th, 191].—AN IMproveD Process AND APPARATUS 
ror TesTiInG O11, The Company Oelwerke Stern-Sonneborn, 
A.G., Hamburg. Germany. 

This apparatus is for testing oil in the presence of steam, gases 
or hot air, whereby the decomposing or other effect may be noted. 
A circular chamber A provided with a lid contains an inner 
chamber B also provided witha lid. Inside the inner chamber are 
two concentfic spirals C D, one fitting inside the other. The steam, 
gas, or air containing the oil enters the inner casing at E, and 
passing round the outer spiral ascends to F where a passage way is 


formed through to the inner spiral. Descending this, the mixture 
arrives at (;, where a second passage way gives admission to a 
central duct H. The mixture ascends this duct, and entering the 
outer chamber A finally leaves ut J. Any deposit from the oil 
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collects on the spirals. and after the test these spirals are removed 
and the amount and length of the deposit measured.—A "gust 91/, 
1911. 


MISCELLANEOUS. 
IMPROVEMENTS IN THE UTILISATION 


DiscHArGE, Eric Keightley Rideal, 
‘““The Chalet,” Elstead, near 


16,680. August 8tb, 1910. 
OF THE SILENT ELectri 
Cambridge University, of 
Godalming, Surrey. 

The water or other material is exposed to the influence of the 
ultra-violet rays produced by a silent discharge of electricity whilst 
avoiding contact of the ozone produced thereby with the water 
during the action of the ultra-violet rays. The ozonised air is then 
passed through the water, and the ozonised air issuing from the 
apparatus is recovered. In its simplest form the apparatus con- 
sists of three tubes, one within the other and suitably spaced. 
The outermost consists, say, of aluminium or other suitable con- 





ductor. The one adjoining, and within the first, consists of a 
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material that is not pervious to water but pervious to ultra-violet 
rays. Calcareous glass or silica may be used. The innermost tube 
may be ofa suitable metal, say, aluminium. The outermost tube 
and the innermost tube are fitted, or connected with, terminals so 
that silent electric discharge may be produced within the space 
between these two tubes. The space within the first and second 
tube is connected with a suitable supply of water or other mate- 
rial to be treated, the space between the second and innermost 
tube is connected with a source of dry air. When the apparatus 
is at work, the liquid to be treated between the 
first and second tube, and air between the second and third. 
Both then flow into any suitable receiver where the products 
issuing from the two spaces are intimately mixed.— August 9th, 
1911. 


6648. March 16th, 1911.—IMPROVEMENTS IN APPARATUS FOR 
SEPARATING OIL FROM STEAM, George Massip, of 22, Cite 
Malesherbes, Paris. 

The steam flows through a cylindrical casing A, containing a 

series of vertical plates B, curved as shown. Each plate has a 
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number of vertical bars or ledges U on it, and the steam flowing 
between the plates deposits its oil on these ledges, whence it flows 
down to the chamber D. The area of flow for the steam is thus 
large, and consequently there is no appreciable resistance intro- 
duced.—A ugust 9th, 1911. 




















SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette. 


998,568, STEAM GENERATION, J, HK, Fletcher, Dudley, Knyland, 
-Filed May 6th, 1911. 

This is a somewhat curious patent. All the feed-water for 4 

battery of boilers is put into one of them, where it is raised to a 

















higher temperature than that in remaining boilers. Any steam 

produced goes into the main steam pipe through a reducing valve, 

From the first or heating boiler the feed is permitted to flow in the 

usual way through check valves, There are two claims. 

999,467. METHOD OF AND APPARATUS FOR PRODUCING StRvcrt RAL 
SHaves, H Sack, Dusseldorf, Germany; A Sack, sole hei 
suid H. Sack, deceased.—Filed November 30th, 1908. 

This patent is fora rolling mill comprising a set of roughing 
rolls having a pass consisting of a web portion, outwardly-diverging 


of 





taperless main flange portions, and tapering secondary flange 

portions at the outer edges of the main flange portions, and a set 

of finishing rolls having a pass consisting of a web portion, parallel 
main flange portions, and right-angular marginal secondary flange 
portions. 

999,485. APPARATUS FOR CLEANING CASTINGS AND THE LIKE, (. 
W. Carolin, Detroit, Mich., assignor to Enterprise Foundry 
Company, Detroit, Mich., a Corporation of Michigan.— Filed 

ay oC Dtember 15th, 1910. 

This is a species of rough sand blast apparatus for use in the 
foundry, comprising a closed casing, an apertured suction pipe 
provided with a nipple on its upper face and adapted to rest on 
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the floor of the casing, an air blast pipe within the casing from 
source of supply of air under pressure, an inspirator union on the 
outlet end of the pipe, a flexible suction pipe connecting the union 
and the plate nipple, a flexible hose leading from the outlet of the 
inspirator union, and a discharge nozzle for the hose. There is 
only one claim. 

999,623. MACHINE FOR GROOVING RAILWAY SLEEPERS, F. Alten 
sten, Budapest, Austria-Hungary, assignor to the firm of Kom 
manditgesellsrhaft Guido Ruetgers Holzimprignierunys- und 
Holzptlasternngsgesellschaft, Viennu, Avstria-Hyngary. hiled 
January 11th, 1911. pane 

In a machine for grooving railway sleepers the combination of a 
frame, cutter heads journaled in it, tables adapted to reciprocate 
vertically in it opposite the cutter heads, feed chains guided hori 
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zontally in the frame and provided with projecting arms, a chain 
drum engaging with the feed chains, positive means for lowering 
the table comprising a cam adapted to be actuated by the chain 
drum, and a link and lever gearing adapted to be controlled by 
the cam. There is only one claim. 








PLANs are under consideration by several large indus- 
trial companies in Pennsylvania and elsewhere in the United 
States for the erection of central power distributing stations in the 
immediate vicinity of collieries, and the electric current generated 
at these stations will be transmitted to plants at a distance. The 
idea is to utilise fuel which is now virtually waste, as it will not 
pay for transportation. 
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BRITISH AND GERMAN TORPEDO CRAFT. 
No. II. 


In our issue of April 28th this year we published a 
comparative table showing the number of torpedo craft 
added respectively to the British and German Navies 
since 1904-5. In the same article we pointed out that 
the torpedo armament is relatively heavier in the German 
vessels, but the gun armament is simultaneously weaker, 
so that the former partake really more of the nature of 
torpedo boats, whereas the latter are professedly torpedo- 
boat destroyers. Of the varying types ordered since 
April, 1904, 144 boats are built or building for this 
country, against 84 in Germany. Is this margin 
sufficient ? 

Such a question must naturally be capable of many 
answers, according to circumstances, and the individual 
opinions involved that may be based on certain considera- 
tions which in the eyes of their, exponents may assume 
paramount importance. The strength of the fleets as a 
whole, facilities for their rapid construction, for coaling 
and repair, the relative values attached to torpedo craft 
and to larger vessels, the strategical position, Xc., are all 
factors that must be taken into account in determining 
the answer to such a query. But nevertheless one thing 
is certain; the margin should be sufficient, and if the 
determination of its proportion has to rest on any conflict 
of expert opinion there should be only one course adopted. 
It is better to possess too many than too few ships in view 
of the uncertainty of warfare. 

The modern German navy is barely twelve years old, 
and by far the greater portion of it is less than six. For 
the previous decade—that is for about ten years prior to 
the commencement of this expansion, which may really 
be said to have been increasingly rapid only since 1900, 
and a factor of North Sea importance only since about 
1904, the British Navy was menaced, if the term may be 
allowed, by the very numerous flotillas of torpedo craft 
beionging to the French Republic, which alone among the 
great Powers was then of serious maritime importance. 
Nearly one hundred French torpedo boats were to be 
found in the Channel alone—many of them perhaps at a 
distance of less than one hundred miles from Spithead. 
The adoption of torpedo boats by our own Boards of 
Admiralty during the past decade had been very tardy, 
and the introduction of their intended antagonist—the 
torpedo gunboats of the Sharpshooter and Hussar classes— 
had been a practical failure, as was exemplified by their 
inability during successive naval manceuvres to catch the 
boats themselves, so that from the point of view of 
liability to be attacked, or of the possession of means for 
repelling it and for counter attacking with our own craft, 
the British position was by no means satisfactory. The 
lessons of the manceuvres had failed to inculcate a belief 
in the reliability of torpedo boats. 

In 1893-4-5, therefore, the torpedo-boat destroyer was 
introduced. This was not merely an enlarged torpedo 
boat per se—although the destroyer could fulfil the 
functions of its natural prey readily enough if need arose 
—but a larger edition, and armed with guns capable of 
destroying them when the destroyer’s superior size and 
speed had enabled her to seek out and approach the 
hostile boats. There were no half measures about 
ordering destroyers to restore the impaired British 
position during the next five years, because over forty 
27-knotters and eighty 30-knotters of about 300 and 
400 tons normal displacement respectively were laid 
down. The period of time during which these pro- 
grammes materialised saw a distinct weakening of the 
French torpedo flotillas, due partly to the adoption of 
submarines in place of surface boats and partly to the 
commencement of that era of inferior organisation and 
inept management which has characterised French 
naval administration during the past decade. About 
this period began the energetic policy which in ten years 
~~ — Germany the second naval Power in the 
world. 

In 1899-1900 Great Britain laid down twelve 30 knot 
boats of about 360 tons. Germany laid down the same 
number, S 90—S 101, of rather greater displacement and 
less speed, and during the four following years she 
ordered six more each year. All these vessels carried 
three 18in. tubes and three 4-pounder guns against the 
two 18in. tubes, one 12 pounder, and five 6-pounder 
armament of the British boats. Prior to S90 all the 
German boats were of small size, and may be almost 
entirely discounted, except for harbour patrol work; 
— of the British 30-knotters also are now of doubtful 
value. 

It is important to notice that for the ten years between 
1893-1903 Great Britain had been building anti-torpedo 
craft of the enlarged torpedo-boat type, while Germany 
followed in the wake of France with boats proper, albeit 
of larger size. Between the functions of the two there 
is a great gulf fixed. The réle of the destroyer is to seek 
out and destroy torpedo boats; incidentally she may act 
as a boat herself, or she may be assigned temporarily to 
purely watching or scouting duties, but the real intended 
duty is that implied by the name. Torpedo boats, on 
the other hand, are heavily armed with torpedoes at the 
deliberate sacrifice of gun armament, and their role 
presumably is to attack the capital ships of an enemy 
with the obvious object of reducing his numbers in 
order to give their own battle fleet a better chance of 
success. Perhaps, therefore, it is hardly necessary to 
insist on the fact that the destroyer's duty will be to 
endeavour to force an encounter with hostile boats whose 
simultaneous object will be to avoid it. Does this 
country possess a sufficient number of destroyers to force 
this encounter at the beginning of a war with any nation, 
as well as retaining an adequate number to protect the 
battleships and home ports in case the attacking flotilla is 
eluded or destroyed? A list was given in the first article 
to indicate the number and size of the torpedo craft 
possessed by each country, but no mere quotation of 
numbers, tonnage, speed, «c., is sufficient to answer the 





question. Thatcan only be done by a reasoned analysis of 
those conditions which, given the strategical necessities 
of geographical position and the peculiar circumstances of 
the case, may be enforced on any Power. 

The nearest point on the German coast to this country 
is the Island of Borkum, which lies at the extreme 
eastern end of the German (or Eastern) group of Frisian 
Islands, and practically at the mouth of the river Ems. 
From Borkum to Yarmouth roads is only about 180 miles; to 
Hull or Harwich from Borkum is about 250 miles ; Dover 
is a little farther; Rosyth is about 400, or, say, 450 from 
Wilhelmshaven. From Borkum to Wilhelmshaven is 
nearly 80 miles, the latter port lying almost 20 miles up 
the Jade River from what may be termed open water. 
It is necessary to make this journey outside the Frisian 
Islands; destroyers cannot, for all that is often stated, 
pass behind these islands even at low water. It is about 
70 miles from Borkum at the mouth of the Ems to the 
open mouth of the Elbe. Cuxhaven is nearly 15 miles 
further, and Brunsbuttel, the mouth of the Kiel Canal, 
about another 20 further up the Elbe. As the crow flies, 
Wilhelnishaven is only about 15 miles east of Bremer- 
haven, but a big ship would have to traverse at least 
40 miles between leaving one and reaching the other. 
The shallow nature of the waters all round this coast, and 
the constantly shifting sands, render navigation no easy 
matter. The larger ports, Emden, Wilhelmshaven and 
Bremerhaven, are all relatively far up their respective 
channels, which are narrow and difficult of access to deep 
draught vessels, while the small harbours, such as exist 
at Borkum, Helgoland, and Cuxhaven, are only available 
for small craft, and are forbidden to practically all except 
Imperial vessels. The very nature of the geographical 
features of this coast must obviously render the fullest 
use of torpedo craft a matter of great necessity in war 
time. 

The question as to the adequacy of the margin in 
torpedo craft possessed by this country is susceptible of 
two answers. If the British Navy were attacked near 
its own coast at the commencement of a war it is pro- 
bable that during the initial stages of the fighting the 
flotillas would be found adequate. On the other hand, it 
is extremely likely that if a war involved blockading a 
coast line 350 miles away and nearly 100 miles long that the 
number of boats would be foundinsufficient. As long as the 
British destroyers can be utilised for destroying hostile 
boats at sea their design is amply suitable. If they 
should be required to attack larger vessels at sea in the 
role of torpedo boats they are also able to do so; but in 
the latter case, and especially for attacking fleets at 
anchor or ships in harbour, the British boats suffer from 
a dearth of tubes. It is a matter of some difficulty to 
reload a tube at night under fire, and two tubes 
seems an inadequate number. That an additional 
tube could be fitted in most of our vessels is obvious. 
The position in which the German boats would find 
themselves in war time is reversed ; their requirements 
would more likely be extra gun equipment. The value of 
our existing superiority depends entirely on the role 
which the boats will be called upon to play. Let us con- 
sider the most unfavourable. 

The First Destroyer Flotilla, with its present head- 
quarters at Harwich, consists of twelve 33-knot “ Tribal” 
class vessels and twelve 27-knotters of the ‘“ Foxhound” 
type, as well as H.M.S. Swift and three 25-knot scout 
cruisers as parent ships. The twenty-four boats compris- 
ing the Second Flotilla have their headquarters at Port- 
land; these comprise about eighteen “ River ” class boats 
and six of later design, the parent cruisers being the 
Adventure, Attentive, and Bellona. The Third Flotilla 
is tased on Sheerness, and at present consists of twelve 
“ River” class boats. The Fourth Flotilla, consisting of 
twenty-four of the later 30-knot boats, is based cn Ports- 
mouth, while Devonport is the headquarters of the Fifth 
Flotilla, which contains twenty-four of the older 30-knot 
boats. Among these 108 boats, of course, the twenty- 
four of the First Flotilla are the most modern and 
powerful. Many of the boats in the later divisions are 
fit for little. 

The first three German destroyer flotillas, consisting of 
eleven boats each, are based on Kiel. The Fourth and 
Fifth Flotillas also, consisting of eleven boats, are based on 
Wilhelmshaven. The oldest of these is the Third Flotilla, 
consisting of the S96 and G108 class. The newest is 
the Second Flotilla, consisting of the later G and V 
turbine boats. The Fourth Flotilla consists of V 150, and 
the Fifth of S 114—S 125. The total number is there- 
fore fifty-five boats, the dates of construction being 
largely contemporaneous with our own. In addition to 
the regular flotillas, small flotillas are to be found at 
Cuxhaven, Helgoland, and Emden. Both in point of 
view of numbers and of the geographical position, which 
involves a lengthy journey from Kiel to Wilhelmshaven, 
the British position might appear very satisfactory. But 
when it is realised that an attacking destroyer force may 
easily lose more than half its strength in one night with- 
out coming into touch with the opposite boats, the 
margin is immediately seen to be nil. To act with 
success on an enemy’s coast 350 miles away a margin of 
two to one is no too great. The existing margin is only 
three to two in boats, and not even that in torpedo tubes 
carried ! 

Of the British boats, the armament carried has almost 
always been open to the criticism of inadequacy except in 
the case of the coastal destroyers—now Torpedo Boats 
Nos. 1-36. The “Tribal” class of 900 tons first 
materialised with the miserable equipment of three 12- 
pounder and two 18in. tubes. Subsequently two more 
12-pounder guns were added. The Swift, of over 1800, 
is also under-armed. The 600-ton “ River” class only 
carried the same armament as the 800-ton 27-knotters of 
ten years before. The coastal boats with three 18in. 
tubes and two 12-pounders are well equipped for their 
size, and are more after the German model than any of 
the other British boats. These boats doubled in size 
would make an excellent design. There is no doubt that 
speeds and size of torpedo craft will increase before 





long, and it is to be hoped that the consequent inevitable 
increase in cost will not result in any diminution of 
numbers. It is numerical superiority that counts pro- 
portionately more in torpedo craft tactics than im the 
case of larger vessels, where individual power is a para- 
mount feature. In the case of British designs, strength 
of hull, sea-keeping qualities, and radius of action have 
absorbed nearly all the increases in displacement. In- 
crease in numbers rendering possible the formation of 
further flotillas, whether for independent operations or 
for reserves to replace the inevitable rapid wastage in 
war time, is what is required, and in an important class 
of vessel— one, moreover, that has been evolved from the 
small torpedo boat to a size and potentiality that has 
resulted in the present 1000-ton design largely usurping 
the functions of scouting cruisers—it is essential that 
there should be too many rather than too few. If any- 
thing were needed to emphasise such a view it is surely 
the history of the destroyer operations in the Russo- 
Japanese War. In our opinion, our present margin in 
high-speed torpedo craft is altogether insufficient. 








THE TIME CLAUSE IN A CONTRACT. 
(From a Legal Contributor.) 


ALL contracts for the execution of large works. must of 
necessity contain a time limit. The contractor will desire 
to make the period for completion as long and the em. 
ployer will desire to make it as short as possible ; and in 
order to avoid the disputes which mey arise it is generally 
provided that the engineer in charge shall have power to 
extend the time in certain cases. 

Occasionally one comes across a contract which fixes 
no time limit. Whenever a party to a contract under- 
takes to do a particular act, the performance of which 
depends entirely upon himself, so that he may choose his 
own mode of fulfilling his undertaking, and the contract 
is silent as to time, the law implies a contract to do it 
within a reasonable time. If the contract provides that 
the work is to be done within a reasonable time, and the 
contractor fails to commence operations, it is no defence 
for him to say that “the employer knew it had not 
begun up to a certain date, and that a reasonable time 
had not since elapsed.” 

The discussion of cases arising upon contracts which 
specify no time for completion is more or less academic, 
in view of the fact that a well-drawn contract provides 
for work being completed by a particular day. It may 
be useful, however, to consider the meaning of some of 
the terms used in relation to time. Thus, where a con- 
tract may have to be performed “directly,” or as soon 
as practicable. In one case the plaintiffs employed the 
defendant to make gunpowder pile driver, which they 
agreed to provide “as soon as possible.” It was held that 
by these words the defendants must be taken to have 
meant that they would make the gun as quickly as it 
could be made in the largest establishment with the best 
appliances. “I do not think,” said Cotton, L.J., “ that 
these words can be taken to mean that the defendants 
merely promised to make the machine as quickly as the 
means at their disposal might allow, however rashly they _ 
might have entered into the contract; as such a stipula- 
tion would be unusual.” 

The following is a simple form of time clause :—‘“ The 
contractor shall commence the works immediately, and 
shall proceed with the works to the satisfaction of the 
engineer, and shall complete and deliver the same over 
to the employer the entire works by or before the—naming 
a day certain—unless the engineer shall fix or substitute 
in writing another date for the completion of the con- 
tract, in which case the substituted date shall be the date 
for completion as though the same had originally been 
inserted in the contract.” This form makes no provision 
for delay caused by the ordering of extras, strikes, 
inevitable accident, ‘the act of God,” &c. Many con- 
tractors will insist upon the insertion of clauses relieving 
them from responsibility in such cases. 

Perhaps the most important question which arises in 
relation to time is—What effect has the ordering of extras 
on the time limit? Where the contract provides that the 
work shall be completed by a certain time, whether 
extras are ordered or not, the contractor will be bound by 
his undertaking, however rash it may appear to be. This 
was laid down in the well-known case of Jones v. St. 
John’s College, 1871, L.R. 6, Q.B. 115. There the plaintiff 
contractor agreed to do the work by a certain day. The 
contract provided that extra works should be ordered in 
a particular manner, and that, notwithstanding such 
extra work, the time limit was not to be extended, unless 
by an order signed by the clerk of the works, and counter- 
signed by the college bursar. Extra work was done, but 
there was no express extension of the time limit. It was 
held that as the contractor had expressly agreed to do all 
the work, and extra work if ordered, within the original 
time limit, the contractors were bound to complete within 
the specified time, “ although it might involve an impossi- 
bility.” It may be assumed, however, that the Courts 
will not be very willing to bind a contractor down to the 
completion of all the work, including extras, within the 
specified time ; and it is settled law that if the employer 
orders extras, an extension of time will be allowed to the 
contractor. This is well illustrated by the case of Dodd 
v. Churton, 1897, 1 Q.B. 562. There the contract pro- 
vided that the work was to be done within a specified 
time, but it also contained a clause to the effect that 
other work might be ordered by way of addition to that 
specified in the contract. It was also provided that any 
authority given by the architect for alterations or additions 
was not to vitiate the contraet. Extra work having been 
ordered, the builder was unable to complete in contract 
time. It was held that he was excused. The provision 
that the contract was not to be vitiated was held not to 
exclude the common sense principle that where perform- 
ance of a condition is rendered impossible by one party to 
acontract, the other party is exonerated from the per- 
formance of it. At the same time the contractor who 
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undertakes to do the work within the specified time must 
needs perform his contract, or else he may lose the whole 
benefit accruing therefrom (Munro v. Butt, 1858, 8 E. and 
B. 738). Ifthe engineer has power to extend the time 
and the contractor applies for a decision as to an extension 
of time, he is bound by that decision. In Sattin v. Poole, 
1901, 2 H B.C. 887, the plaintiff agreed to build a house 
for the defendant. The work was to be completed by a 
certain day, but the contract provided that if in the 
opinion of the architect the works were delayed by reason 
of authorised extras or additions, or in consequence of the 
contractor not having received in due time necessary 
instructions from the architect, for which he should have 
applied in writing, the architect should make a fair and 
reasonable extension of time. The work having been 
delayed, the builder applied for an extension, but the 
architect did not reply at once. The builder then sued 
for £681, which had been allowed on a certificate, subject 
to the question of penalties for delay. After this the 
architect wrote granting an extension, but not to the 
actual date of completion. The builder then sought to 
call evidence to show that the delay was caused by the 
architect in ordering extras. In effect he wished the 
court to go behind the decision of the architect. This the 
court declined to do, holding that the architect's ruling 
was final :—‘‘The construction of the clause,” said the 
Judge, “is that the parties did not intend to let it be held 
that there was any delay, unless the builder applied to 
the architect.” 

Failure to erect works or buildings within the specified 
time where time is of the essence of the contract, may 
lead to grave consequences for a contractor. In one case 
the defendant contracted to fit up and complete machinery 
for the plaintiff within a reasonable time, but failed to do 
so. It was held that the jury, though not bound to 
assess the damages at the amount of profits under a con- 
ract with a third party which the plaintiff was prevented 
from earning, might do so if they were satisfied by 
reasonable evidence that the plaintiff would have earned 
these profits if not prevented by the breach of contract. 

Delay on the part of the contractor may be excused if 
it can be shown to have been caused by failure on the 
part of the employer to give access to the site or to 
deliver plans. 








WATER TURBINES FOR LOW FALLS. 
No. II.* 

WE do not purpose going into the more or less theo- 
retical side of low-fall turbine design. This aspect of the 
subject has been repeatedly discussed before the engi- 
neering societies and in text-books on hydraulic engineer- 
ing. To those who may wish to follow up the questions 
involved in the design of such turbines we would espe- 
cially recommend a paper read before the Institution of 
Civi! Engineers in 1904 by Mr. Alphonse Steiger.} It may, 
however, be well to give a brief description of the classes 
into which turbines are in general divided before passing 
on to deal with actual examples. 

The first broad division is into two classes, namely, 
“action” and “ reaction” turbines; that is to say, such 
as utilise the available energy of the water in the form 
of velocity and pressure respectively. It is frequently 
held that the first class of turbine is only suited for 
employment at high falls, and the second at low falls. 
This, however, is not quite correct, as impulse turbines 
for low falls and reaction turbines for falls as bigh as 


300ft. have been installed and have given satisfaction. will pass away unutilised in the tail-race water. 


The pure reaction turbine is, however, to-day practically 
unknown. Almost invariably a certain quantity of the 
energy of the fall is utilised for the production of velocity, 
so that the turbine is driven partly by impulse and partly 
by pressure. In exactly what proportions these two 
phases of the available energy shall be employed is a 
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high speed the velocity with which the water leaves the 
buckets must obviously be considerable. 
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ground the direction in which the water flows through the | practice, therefore, we find almost exclusively that the 
turbine wheel—thut is to say, the turbines are regarded | 


with a view to whether the flow is in the radial or axial 
direction. There are really three divisions here, the out- 
ward radial flow, the inward radial flow, and the axial 
flow turbine. One of the most fundamental points to be 
considered when determining which of these three types 
shall be employed in a given case is the energy which 























Fig. 1i—THE HERCULES TURBINE 


If v is 


the absolute velocity with which the water leaves the 
turbine, and Q the quantity of water passing through the 
wheel per second, the power lost is proportional to Q v’. 


ow, with an outward flow radial turbine running at a 


Hence if Q is 


is not altogether suitable for high speeds. 
taken that the greater the mean diameter of the buckets 
the less will be the speed of rotation for the development 
of a given horse-power. 
bine has a larger mean radius than a corresponding radial 
flow turbine, it follows that it is less suitable for high 


low fall turbine is of the inward radial or paralle|—oy 
axial—flow type. The quantity of energy passing away 
unutilised in the tail water of the three types has been 
given by Lehmann as follows:—Outward flow, 7 per 
cent.; inward flow, 6 per cent.; parallel flow, 3 per cent, 
In most cases, however, the difference between the per. 
centage of the total energy lost in the outward and 
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Fig. 3--EFFICIENCY OF HERCULES TURBINE 
inward flow types would be greater than the above figures 
reveal, 

For most purposes for which a low fall turbine is 
required, and in particular for electrical generation, a 
high speed of rotation is necessary. The parallel flow 
turbine, although pre-eminently adaptable where large 
variations in the fall have to be taken into consideration, 
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Fig. 4—TURBINE FOR A DYE WORKS 
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Fig. 2-TWO 45-INCH HERCULES TURBINES AT TAPLOW MILLS 


question to be settled with each design, but it may be 
taken as more or less generally accepted that one half of 
the fall is used for the production of velocity and the | 
other half for the production of pressure. 

The second scheme of division takes as its starting 








* No 1 appea’ed August 25th. 
t ‘‘ The Forms of Turbines Most Suitable for Low Falls.” 
ings” of the Institution of Civil Engineers, Vol clvii., Part ITI. 





energy. 


the outward flow turbine might be employed. 


But, in 


also great, the power lost in the tail-race water must! speeds than the latter. 
represent a fairly large portion of the total available | radial flow type, it is to be noticed that if anything like a 
Where, therefore, high falls depending more | fair proportion of the energy in the water is to be ex- 
upon the head of water than its quantity are in question | trac ed on its passage through the wheel, the buckets 
must be given a considerable. depth radially. 
| the case of low falls, where the available energy lies | naturally influences the size of the machine, so that the 
«Proceed. | More in the quantity of water and less in its head, the | pure radial flow turbine is large and consequently a slow 


| outward radial flow turbine is bound to be wasteful. In ' runner. 
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As regards the pure inward 
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To avoid this the mixed flow turbine has been 
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developed. This consists of an inward radial flow wheel 
of small diameter having the exit edges of its vanes 
turned through a right angle, so as to form a sort of 
The flow is thus at first radial and afterwards 


scoop. 











Highest leve! 


worked solely on the radial inward flow principle. The | 
mixed flow turbine is a modern development of Francis’s | 
original idea. 

A form of turbine well known in this country and in 
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Fig 5—-GRENZ TURBINE WITH INCLINED SHAFT 


axial, As the water finishes the radial part of its flow it 
still porses:es considerable kinetic energy owing to the 
small diameter of the wheel. This energy is, however, 


America as the “ Hercules” is illustrated in Fig. 1. John 
Turnbull, jun., and Sons, of Dobbie’s Loan, Glasgow, to 
whom we are indebted for this and the immediately follow- 








Fig. 6—DRIVING GEAR 


largely removed in the succeeding axial flow part of the 
machine. 
It is this mixed flow type of turbine that has received 
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FOR GRENZ TURBINE 


ing drawings, have installed this type of turbine for a very 
wide variety of purposes. It is made in several forms. 
As shown in Fig. 1 it has a vertical shaft and a rising the old turbines with a similar number of modern Francis 
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duces a curve showing the efficiency of this turbine at 
from half to full gate. The wicket gate form is that 


| usually adopted by Messrs. Turnbull for low falls, in view 
| of the fact that for equal power the size of this form is 


smaller than that of the cylinder gate turbine. In Fig. 4 
we show an installation carried out by Messrs. Turnbull ata 


| dye works at Adlington in Lancashire. In this case the 


turbine is of the horizontal type with a sliding cylinder gate. 


| It is at work under a fall of 11ft. 9in. and develops about 


10 horse-power. A larger installation by the same firm 
is shown in Fig. 2. This is to be found at the Taplow 
Mills on the river Thames, and, it will be seen, consists of 
two 45in. vertical cylinder gate turbines driving through 
bevel wheels on to a common horizontal shaft. Under a 
head of 6ft. this plant develops 92 horsepower. At the 
same mills Messrs. Turnbull have also at work two other 
45in. wheels, one 30in. and one 27in. The ordinary head 
for these is 6ft., but, we are informed, the 27in. wheel has 
been at work under a head at times as low as 18in. 

An interesting example of a low-fall turbine installa- 
tion in which the axis of the wheel is neither vertical nor 
horizontal, but inclined, is shown in Fig. 5. This plant 
has been erected at a brewery at Innsbruck by 
the Vereinigte Maschinenfabrick Riisch-Ganahl, of 
Dornbirn. For very low falls this firm recommends 
either a Francis turbine with a horizontal axis or a Grenz 








Fig. 8—SECTION OF BELL’S TURBINE 


turbine with the shaft inclined. It is the latter form 
which is shown in the engraving. This turbine works on 
the pressure principle, and at full gate has an efficiency of 
from 75 to 80 per cent. At quarter gate its efficiency is 
70 per cent. In the Innsbruck installation there are 
three separate wheels each working in its own channel. 
Each inclined shaft drives through 4 to 1 bevel gears on 
to a common countershaft, and any wheel can be shut off 
or employed as desired. The effective head for each 
wheel is about 16in., and at 21 revolutions per minute the 
total output of the three turbines is about 17 horse-power. 
Each wheel passes about 3120 cubic feet of water per 
minute. The runners of these turbines have 46 blades 
made of sheet steel about ;,in. thick. The mean diameter 
of the runner is about 4ft. 94in. In Fig. 6 a view of the 
driving gear of this installation is shown. These tur- 
bines have been at work since 1899, and have, we are in- 
formed, given every satisfaction. ; 

As a proof of how large powers may advantageously 
be obtained from low falls we will now refer to an instal- 
lation carried out by Theodor Bell and Co., of Kriens, for 
the Jura Cement Works, at Aarau, Switzerland. Up to 
1906 these works had an installation of three Girard 
turbines utilising a fall of 6ft. 3in. and developing a total 
brake horse-power of 450. An increase of power was 
required, and Messrs. Bell were given an order to replace 
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Fig. 7—ARRANGEMENT OF TURBINE PLANT AT AARAU—THECDOR BELL AND CO. 


most attention where small falls are in consideration. | and falling cylinder gate. It is also made with its shaft | turbines. The fall remained the same, but the total 
Such a machine is nearly always spoken of as a Francis | horizontal, with one or more runners, and with gates of | horse-power was increased to 750. The new turbines 
turbine ; but the wheel invented by Mr. James B. Francis | the “wicket” or pivoted guide blade type. Fig. 3 repro- | were, of course, of large dimensions, but so satisfactory 
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did they prove, we are informed, that the directors of the 
Jura Works resolved to install a further and still larger | 
machine. 

At present the net fall is, as already said, 6ft. 3in. The 
large turbine using this develops 400 brake horse-power 
at 28.5 revolutions per minute, at which speed it utilises | 
706 cubic feet of water per second. In the near future 
the fall is to be increased to 9ft. 10in. Under this head 
the turbine will develop 740 brake horse-power, and will 
require 848 cubic feet of water per second. All the parts 
of the plant have been designed with this extension of 
the requirements in view. 

Local conditions and considerations of the load and 
the available fall necessitated the employment of a 
turbine with a vertical shaft. In order to minimise the 
losses in the turbine chamber as much as possible, the 
head and tail-races have been made large and the 
admission so planned that the velocity possessed initially 
by the water as it enters the turbine chamber is utilised 
as well as the velocity due to the fall. On the average 
the water passing through the grating has a velocity of 
about 20in. per second. The draught tube is formed of 
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the origin of corrugation are comp 
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| author now presents, he cannot better present the salient points 
| corrugation than by repeating them in the form 


writings and experiments on the subject by the authors of papers 
on the subject and of inquiries by home and continental bodies 
troubled by this engineering ailment. 

Although the physical and mechanical conditions involved in 


is subjected to pressure exceeding the limit of elastic compression 
by a rolling or hammering action, or by these combined, the result 
is spreading of the material and change of the dimensions. 
hammering or rolling work done upon a surface tends to compress 
the material beneath it; but being nearly incompressible and un- 
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problems had been solved. The tramway problem had 
to be regarded entirely from the commercial standpoint 
Mr. Worby Beaumont had attacked the question jn ‘ 
thoroughly scientific way, and by determining the ayerg " 
pressures of the areas of contact and giving quantitative 
results had rendered excellent service. 

Professor J. E. Petavel said that an increase in the area, 
of contact could be brought about in two different 
by softening the rail and by springing the tyre. 

Mr. Worby Beaumont, in replying on the discussion 
questioned the possibility of producing a material to 
withstand rolling pressures on the small wheels of tram. 
cars with their 20-ton loads and recover after e 
| indentation. 
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Fig. 1i—OUTBOARD PROFILE OF ELECTRIC S.S. FRIEDA 














Fig. 9-RUNNER OF BELL’S TURBINE 


concrete. In section it gradually changes from a circular 
to a hexagonal, form and has been designed to secure a 
good suction. From Fig. 7 
whole plant will be understood. The turbine itself is 


illustrated in Fig. 8. It has a guide wheel 10ft. Sin. in | 
The guide | 


internal diameter and 4ft. 3in. in height. 


blades are partly fixed and partly movable. On the cover 


of the guide wheel the intermediate bearing for the shaft | 


is fixed in a simple manner. The guide blades are con- 
nected to a regulating ring running on steel balls. 
The turbine wheel or runner is shown in Fig. 9. This 


wheel is remarkable in view of its large dimensions and | 


the fact that it was cast in one piece. It weighs about 
10 tons, has a maximum diameter of about 12ft. 5in. and 
a height of vanes of 5ft. 64in. It is said to be the largest 
turbine wheel ever cast in Europe. The total revolving 
weight, including the pressure of the water, is about 50 tons. 
The downward thrust of this is borne by a ball thrust bear- 
ing supported from the side walls by large steel joists. 

From the turbine power is transmitted to a horizontal 
shaft through the agency of a bevel wheel and pinion. 
The bevel wheel has a diameter on the pitch line of 
16ft. 9in., the face of the cogs being 2ft. 3in. wide. The 
weight of this wheel alone is 17 tons. 








BRITISH ASSOCIATION. 


AN interesting paper presented to the Engineering Sec- 
tion of the British Association at the meeting on August 
81st at Portsmouth was that by Mr. Worby Beaumont on 
“The Origin and Production of Corrugation on Tramway 
Rails.” 


The explanation of the presentation of this paper on a subject 
previously discussed in a brief paper by the author before the 
Association in 1907 is the fact that, although the serious increase 
of corrugation since that date has caused much trouble, expense, 
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changeable in density, the material flows, and change of form | faced, as in certain cases it was raising the cost of per- 


results. nt-way repairs and renewals to an utterl ibi- 
Generally the material thus changed in form suffers permanently | fice toea vn posers be doubtful if in nn gra 


no greater stresses than those within its elastic limit of compres- | Rohe h f f ; 
| sion or extension. When, however, the material is not free to flow | tramway or another form of street transport would 


or change its form in the direction in which the stresses set up | Survive. 
| would act, the effect of continued work done on the surface is the | 


the arrangement of the | 


| for a rail with a hard resist- 


growth of compressive stress exceeding elastic resistance. 


In railway rails the freedom for the flow of the material is 


| limited. Hardening of the surface takes place, and destructive 
compression of the surface material is set up. If the material be 
cast iron, the destructive compression causes crumbling of the 
superficies, and the consequent relief of the material immediately 
below from stress beyond that of elastic compression ; but when 
the material is that of steel rails, crumbling is delayed by its 
greater elastic extensibility and toughness, the upper part near 
the surface being under intense compression, differentiating from 
a maximum at the surface. 
The repeated running of the heavily laden tramcar wheel over 
the rail does thus gradually compress the surface of the crown of 
the rail. Of this stress transversely the material relieves itself 
partially by the detrusion at the edges of the rail, where it forms 
a lip on the outside or on the groove side, or on both. This lip 
remains on the outside of the rail, but is worn off on the inside by 
| the wheel flange. In the longitudinal direction, the stresses 
| arising from the compression of the surface material are not thus 
| relieved. The heavily laden tramcar wheel presses into the surface 
of the rail, and as it rolls along presses before it a wave of com- 
pression, the translation of which involves the destructive rupture 
of the surface or the rise of the wheel over the minute crest of the 
wave. The result is the formation of an extremely hard surface 
in patches of various shapes and lengths, and separated by dis- 
tances depending on several conditions, including the mechanical 
properties of the rail, its combined hardness and toughness. 
Where the bright hard patches alternate with an approach to 
regularity with the duil and rougher surface patches, the result is 
known as corrugation. This character of surface may be found on 
every heavily worked tramway under conditions of such impartial 
contrariety that it may be ascribed to conditions of origin which 
are general. 

The remedy appears to be : (1) Lighter cars ; (2) larger wheels ; 
(3) harder rails ; (4) moderate speeds. 


Mr. Alexander Siemens said he could not accept the 
conclusions reached by the author. The suggested 
remedy of employing larger wheels was not, he believed, 
a practical solution of the evil. His own preference was 
ing material at the sides with 
the head made of a softer 
material, which would give | 
way under the passage of the 
wheel and then return to its 
original form. He believed 
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| draught and liquid fuel burners, 


A visit was afterwards paid to Portsmouth Dockyard, 
| when an opportunity was afforded to inspect the new lock 
| works. 

| At the meeting of the Engineering Section on Sep. 
| tember Ist Mr. H. A. Mavor presented a paper, “ Elec. 
| trical Drives for Screw Propellers.” 

| Mr. Mavor, after dealing with the question from the 
| general standpoint, gave a few examples of application of 
| the system. 

| He pointed out that in all cases alternating three-phase currents 
| were used and interlocking devices connected mechanically the 
| main reversing switches with the exciting switches, so that no 
change could take place in the-connections while they were passing 
| currents. The tur lect gush Frieda, built for American 
| owners, had been specially designed for the transport of bulk 
freights between the Gulf of Mexico and New York City. The 
vessel was to be 300ft. long and to carry a dead weight of, approxi 
mately, 5000 tons at a mean loaded speed of 12 knots at sea. 

| The propelling machinery consisted of a turbo-electric outfit for 


three-phase 50 cycles when running at 3000 revolutions per 

minute. The turbine was supplied with steam at a pressure of 

200 lb. per square inch at the stop valve. This electric generating 
| plant was arranged on foundations on a platform deck in the 
| engine-room and the condensing plant in the engine-room hold. 
| The condenser was fitted with a vacuum augmentor, and was 
| suitable for dealing with the full load quantity of steam from the 
turbine. The vacuum obtained would be 284in., with cooling water 
about 85 deg. Fah. The cc ing plant consisted of a vacuum 
condenser, three-throw air pumps and centrifugal pumps with 
electric motor drives, 

The current was led to a three-phase motor, keyed direct to the 
main propeller shaft, and was capable of developing 1900 brake 
horse-power at a speed of about 84 revolutions per minute, The 
steam was generated in two Scotch boilers, with Howden’s forced 
This installation cost and 
| weighed less than the normal equipment, the coal saving being 
over 10 tons per day. The design of the ship itself presented 





many novel features not germane to the subject under review. 
Another example was an oil electric tank barge for Canadian 





service. 


The illustrations—Figs, 1 and 2—showed the application 
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Sir William White referred to experience with the , 














Fig. 3—TURBO-ELECTRIC MACHINERY FOR U.S. NAVAL COLLIERS 


of the system to the propulsion of a 245ft. Canadian canal type 


recognised. One and the chief reason for this is the fact that | early types of turret ship, which introduced similar pro- | tank barge. The equipment consisted of three separate units cf 


corrugation can only be prevented by calling a halt in the direction 
in which tramcar design has increasingly tended in recent times. 
Great weight on small wheels at high speeds means a combination | 
which is destructive to any permanent way which, as a tramway or 
street railway, can be made with any known materials and used on | 
the common highway. As an abstract of the paper which the 








conditions in that case were even more complicated than 
with tramway rails, because they had not only to carry | 
a heavy rotating weight, but to take up the shock of firing 
heavy guns at considerable angles of elevation. Those 


| blems in connection with rollers and roller paths. The | Diesel non-reversible oil engines, each capable of developing 200 


shaft horse-power, and directly connected to an alternating-current 
generator. The currents from one or all of the units were respec- 
tively led to the separate windings of a three-phase motor keyed 
to the main propelling shaft and operating a single slow-turning 
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—_—_— 
The great advantage and economy of this system consisted in 
being able to run at full power or at one-third power using one or 


three engines at full load economy at will, thus providing for an 
economical operation impossible with any other propulsive system, 
The fact that non-reversible oi] engines were used, running 
under governor control, greatly simplified the maintenance and 

ration. 
oPrhe control was operated by a low-tension interlocking switch, 
operated by an ordinary engine-room telegraph stand located in 
the pilot house, so that the manceuvring of the vessel was at all 
times in the hands of the navigating officer. This equipment 
increased the cost of the ship about 10 per cent. above the normal, 
but the carrying capacity was very largely increased. 

A further example was a marine turbo-electric installation pro- 
josed for United States Navy colliers. The installation illustrated 
in Figs. 8 and 4 shows a marine turbo-electric installation, which 
Mr. Mavor stated had been submitted to the United States Navy 
Department for adoption in one of the four large colliers recently 
given out to contract, It consisted of a steam turbo-alternator of 
5000 kilowatts capacity with condensing plant; the current was 
led to two motors, one being keyed,to each propeller shaft. The 
machinery was right aft in the vessel : the steam was generated by 
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Fig. 4—OIL ELECTRIC PROPULSION FOR LAKE STEAMER 


Scotch boilers. The vessels in which it was proposed to instal this 
machinery were 525ft. long, and would carry a dead weight of 
12,500 tons of coal, at a speed of 14 knots at sea. Here again the 
cost, weight, and economy were better than could be shown with 
the normal reciprocating-engine equipment. 

Professor W. E. Dalby, who opened the discussion, said 
it would be interesting to have figures of the mechanical 
efficiency of the system described in the paper at full, 
half and quarter-loads. Perhaps the author would also 
give the dimensions of the motors attached to the pro- 
peller shaft, as considerable fly-wheel action was to be 
anticipated which would give rise to some interesting 
problems. 

Professor J. E. Petavel said that the difficulty was to 
effect a combination of the efficieney of the high-speed 
turbine and the low-speed propeller, although it might be 
argued that the high efficiency of the turbine compensated 
for the losses in transmission. An apparent disadvantage 
of the system was that it involved the employment of 
three sets of propelling machinery, introducing complica- 
tions into the system and making the vessel more liable 





to breakdowns. The obligation to have switch gear was 
also a disadvantage. 

Sir William White pointed out that the electrical 
driving of ships was bound up with the attempt to increase 
propeller efficiency. There were signs that good progress 
was being made in the solution of the problems involved. 
It must be understood that the question was a commercial 
one, and that any electrical system would have to justify 
itself in the eyes of the shipowner. Mr. Mavor had stated 
his case very clearly, and provided that the substantial 
advantages claimed for the system were realised, it was 
bound to have a considerable development. It was true 
that the British Admiralty had left it to America to under- 
take the first official experiment in connection with such 
a system, but it might be taken for granted that the British 
Navy would not fail to avail itself of such a system once 
it had proved its utility. 

Professor G. W. Howe asked for particulars of the 
windings of the motor. He would also like to know how 
it was possible to shut down one of the generators without 
touching any of the switches and without any bad effects. 
He would have thought that by shutting down one gene- 
rator while the other two were still running that current 
would pump back from the motor and tend to drive the 
engine round. He disagreed with the contention that the 
three links in the system were a disadvantage, as squirrel- 
caged motors and alternating current generators could be 
made so reliable that they involved no weakness in such 
a@ system. 

Dr. J. T. Morrow inquired what type of vessel the 
system was best adapted to—the low-speed cargo boat, the 
high-speed liner, or the warship. In the first case the 
electrical drive had to compete with the mechanical system. 
In the instance of the high-speed linera case had yet to 
be made out for the electrical drive; while, in connection 
with the application of such a system to warships, the 
determining factor was economy at low speeds. 

Mr. B. P. Haigh referred to a case within his own 
experience, where motors of the type employed by the 
author had been flooded with salt water without any ill 
effects. The voltage was lower than that inferred by 
Mr. Mavor, but flooding caused no great anxiety. 

Mr. Mavor, replying on the discussion, said he was 
able to employ voltages varying from 600 to 2000, the 
higher pressures being used with the object of reducing 
the sizes of the cables in the newer designs. There was, 
however, no difficulty in keeping the voltage low if desired. 
Questions had been asked with regard to the mechanical 
efficiency, and these he believed could best be answered 
in terms of coal consumption. The estimated efficiency 
of the boats mentioned in the paper was above 90 per 
cent. and it was possible to raise the efficiency to 96 per 
cent., but in that case it would be necessary to use a type 
of motor which would not be quite so suitable for the 
purpose in view, as in order to increase the efficiency the 
clearance between the moving and stationary parts must 
be reduced to very small limits. In the case of the Freida 
the coal consumption would be reduced from 40 to 30 tons 
per day. In the case of the Electric Arc, where the 
motor weighed about 10 cwt., there was no indication of 
any strain or disturbance of the propeller shaft or bear- 
ings, and in a sea the motor ran much more steadily than 
the engine. Reference had been made to the employ- 
ment of three sets of machinery as complicating the 
system. As a matter of fact there was only one set of 
machinery employed, with two rotating parts. The rotor 
of the turbine and of the generator were coupled together, 
and formed one propelling unit. The motor was rigidly 
fixed to the propeller shaft, and was quite simple in con- 
struction. All the other parts were stationary, and corre- 
sponded with the stationary parts of the reciprocating 
plant, and the moving parts in both systems were pre- 
cisely the same in number. With regard to the mechani- 
cal drive, there was no doubt that that system was a very 
serious competitor in respect of mere transmission, but he 
believed that the weight, price, and efficiency of the elec- 
tric system was about the same, and in the case of the 
Freida the coal consumption with the electric drive would 
be 25 per cent. less. There was no more danger of break- 
down with the electric drive in ships than with other 
forms of electric power application. In the design of the 
motor the whole question was to make the windings 
mutually non-inductive. The use of three engines 
instead of one was done with the object of shutting one 
down when it was not required, and, moreover, three low- 
power engines were lighter than one high-power engine. 
There was no real danger of short-circuiting. 

Mr. B. P. Haigh then presented his paper on “ Electri- 
cal Steering.” 

Electrical steering offers considerable advantages for steamers, 
as well as for vessels propelled by internal-combustion engines, for 
the improved economy corresponds to a saving of weight in boilers 
and fuel. Difficulty has been experienced in obtaining a reliable 
system of control, capable of dealing with the power necessary to 
put the helm hard over in emergency in the shortest possible time, 
and possessing sufficient sensitiveness to enable an accurate course 
to be kept by moving the rudder promptly in small angles. Sensitive- 
ness is shown by absence of ‘‘ time lag” between the movement of 
the hand wheel and the corresponding movement of the rudder, 
and in this respect electrical gears promise an improvement on 
steam gears, whose economy is reduced when large control valves 
are fitted. Sensitiveness also requires an absence of undue ‘‘idle 
travel” of the hand wheel, but a certain small amount is neverthe- 
less desirable. The steering motor may be started and stopped for 
every motion of the rudder, but it is preferably kept running con- 
tinuously, mechanical control being introduced either in the form 
of hydraulic transmission or in the form of magnetic clutches as 
developed by the writer of this paper. In the latter type of gear 
two magnetic clutches are employed, these being fitted at opposite 
ends of the motor; and, as no gearing is kept continuously in 
motion, the wear and tear, as well as the current required, are 
reduced toa minimum. The clutches prevent the shock of the 
sea being transmitted to the electrical system, and as they have 
considerable fly-wheel effect, the current taken by the motor does 
not fluctuate coma under normal conditions, and the steering 
gear may therefore be supplied from the ship’s lighting generator. 
To economise power it is advantagecus to arrange the gear so that 
greater leverage is obtained when the rudder is hard over than 
when amidships, and by doubling the leverage in this manper a 
saving of 30 per cent. may be made in the motor power. Drawings 
were shown of a steering gear suitable for an 1]}in. rudder post, 
and of a smaller gear of the same type, built by Messrs. Brown 





Brothers and Co., Limited, of Rosebank, Edinburgh, suitable for 
a 7in. post. When tested against an artificial hydraulic load the 
latter gear Teepe a torque of 50 foot-tons at the rudder post, 
and showed an efficiency of over 50 per cent. at half load. It was 
found capable of moving the tiller through 70 deg. in 25 seconds, 
and responded to motions of the hand wheel equivalent to 1 deg. 
of helm. 

Sir William White said that the possibilities of electri- 

cal steering apparatus were very great, the real difficulty 
with regard to it being the human element. On one yacht 
which he had designed with such steering gear the 
nervousness of the operator was nearly the cause of an 
accident, owing to the fact that he kept moving the gear 
without giving the hunting gear an opportunity to do its 
work. With all electrical systems it was necessary to 
put a helm indicator which was quite independent of the 
gearing, for the guidance of the man who was steering the 
ship. 
Pilea W. E. Dalby, dealing with the author's 
system, raised the question of the coefficient of friction 
between the fibre and the steel disc of the magnet, and 
asked what would be the safe limiting pressure in order to 
ensure durability in the fibre? He would like the author 
to tell him what was the pressure per square inch between 
the magnet and the fibre working under normal condi- 
tions. Mr. Haigh, in reply, said trouble had been 
experienced in the first place owing to the fact that the 
fibre was hygroscopic, but in later practice it was boiled 
in linseed oil, which filled up the pores and overcame 
that trouble. He relied on a coefficient of one-sixth. 
A question had been asked on behalf of Mr. Worby 
Beaumont as to whether any danger was to be appre- 
hended from the cables carried through the shafts which 
supplied current to the magnetic clutches. There was no 
danger to be apprehended from that source. 

The report of the Committee on Gaseous Explo- 
sions was formally received. During the session 
1910-11 the work of the Committee has been con- 
tinued, but from various circumstances—partly break- 
down of apparatus and partly pressure upon the time 
of various investigators—only two notes have been 
read. Three meetings have been held, two at Mr. 
Dugald Clerk’s rooms at Lincoln’s Inn-fields and one at 
the Finsbury Technical College, Leonard-street, City- 
road, London, E.C. The meetings have been excellently 
attended and two notes have been presented and dis- 
cussed, viz., No. 19, on * The Volumetric Heat of Carbonic 
Acid and Air up to 1000 deg. Cent.,” by Dugald Clerk, 
and No. 20, on “ The Cyclical Changes of Temperature in 
a Gas Engine Cylinder at and near the Walls,” by Pro- 
fessor E. G. Coker. A great deal of other work is in 
hand, which will be included in a full report to be given 
next year. 

In the afternoon a visit was paid to the new filtration 
works of the Borough of Portsmouth Waterworks Com- 


pany. 

The Engineering and Mathematical Sections held a 
joint discussion on September 4th, on “Aviation,” the 
subject being introduced by Mr. Algernon E. Berriman in 
a paper of which the following is an abstract :— 


One of the greatest services that can be rendered to the science 
of aeronautics at the present time is te attract towards it the 
serious interest of minds that have matured in other departments 
of the world’s work. With this object in view an attempt will be 
made to give a résumé of the more interesting problems as they 
are understood by the majority of students, in the hope that those 
taking part in the discussion may thereby be enabled to direct 
their remarks along such lines as shal] add most to the sum total 
of our little knowledge in the short space of time available. 

The present predominance of the military aspect in the perspec- 
tive view of the immediate future of aeronautics serves also to 
draw a dividing line between different forms of aircraft, such as to 
group all systems essentially possessed of the ability to ascend 
vertically and hover stationary in the air on one side, and all those 
that can neither stand still in the air nor get up from anywhere, 
on the other. 

Balloons and kites.—Thus, the captive balloon and the man- 
lifting kite both perform useful work, although neither navigates 
the airat large. ‘The free-moving aeroplane, on the other hand, 
is frequently criticised because it does not at present possess the 
potential qualities of the as yet unsuccessful helicopter. 

The helicopter.—It seems necessary to pay some attention to 
the problem of the helicopter, therefore, in order to see how far 
an elementary investigation of its principle supports the likeli- 
hood of realising the possibilities frequently assumed in its favour. 
It has been suggested that some insects fly on the helicopter 
principle. 

It may be demonstrated that the very small helicopter is a 
remarkably successful toy, although the lerge helicopter is as 
yet an ful hi A mathematical ratio (see the 
**two-thirds power law” in summary of formule) indicates that 
the application of increased power to a given screw is an 
insufficient method of increasing the lift. It is suggested that 
the ratio of the essential deadweight to effective lifting area may 
also increase so disproportionately in large machines as to 
prevent the practical success of the helicopter class. Inasmuch 
as the largest screw for a given load is the most efficient, it is 
argued that the aeroplane is the helicopter of. maximum 
efficiency, inasmuch as it represents a blade element flying on 
the straight line periphery of a circle of infinite diameter. 

Dirigibles—Under the assumed division, dirigibles and aero- 
planes have to be compared as alternative machines for fulfilling 
the same purpose. Both navigate the air, but the dirigible, in 
addition, can ascend vertically and hover stationary above any 
given spot. Windy weather adversely affects both types of 
machines. In the aeroplane the gust is inimical to stability ; in 
the dirigible a high wind exerts an enormous drifting force. 
Comparatively large sizes are necessary in dirigibles if they are to 
have a wide range of action. The more important disadvantages 
of dirigibles result from the permeability of the fabric to hydrogen, 
the costliness and inconvenience of using this gas, and the 
disturbing influences of sunshine and shadow on buoyancy. 

Aeroplanes.—The aeroplane is the more interesting machine of 
the two in the eyes of the majority of students, owing to the 
popularity of flight asa sport. A broad treatment of the problems 
relating to this section divides them under two heads, one dealing 
with the lift and resistance of the cambered plane, the other 
dealing with stability, which has always been the most important 
factor making for progress in aviation. 

Calculating lift.—In the Mathematical section, an hypothesis 
that aeroplanes are supported in flight by the inertia of the air, 
leads to the necessity of finding plausible expressions for mass and 
acceleration. 

Two dimensions of the mass of air deflected are plausibly 
functions of the span and chord of the plane; the third, which 
defines the depth of the stratum and is known as the ‘‘sweep,” is 
taken as an empirical function of the chord, but this connection 
needs discussion. Acceleration is obviously a function of the 
angle of the plane, but difference of opinion exists as to how that 
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angle should be measured. 


which needs discussion. From the assumed premisses a rough-and 
ready formula for lift has been evolved (see summary of formule) 


Skin friction.—In order to extend the premisses to cover a 
plausible expression for the resistance of flight and the power 
expended thereon, it is necessary to adopt a value for skin friction. 
ted as data (see summary of 
Skin friction is 
of such fundamental importance in aerodynamics that it is impera- 
tive to put it upon an accepted basis analogous to the position 


riments have been a 


Zahm’s ex cece 
ut the whole subject one 


formule), discussion. 


occupied by normal pressure. 


Coefficient of fight.—The coefiicient of flight, representing the 
resistance per unit load, may be shown to be independent of speed, 
but to depend on the angle of the plane and to have a minimum 
On the present 
hypothesis, the minimum coefficient of flight obtains with planes 
of a very small effective angle (about 5deg.), such as would neces- 
sitate flying at much higher speeds than have hitherto been 
realised. The existence of an angle of least resistance is very 
important in connection with the problem of variable speed 


value depending on the coefticient of skin friction. 


machines. 


Body resistance.—Body resistance in a practical aeroplane is a 
supplementary resistance to that of the planes, and should always 
be considered as such. It stands in the way of realising the higher 
speeds that would lead to the use of more efficient planes, but by 
enclosing all the principal masses in casings of stream-line form a 


plausible means is afforded of considerably reducing this quantity. 
A comparison of the coefficients of normal pressure and skin fric- 
tion indicates a very large possible saving in this direction. 
bodies of stream-line form the advantage of a hemispherical head 
are worthy of consideration. 

Stability.—Stability in a flying machine is either natural asa 
result of form, automatic as the result of self-acting mechanism, 
or controlled by human intelligence. No particular progress has 
been made along the lines of automatic stability, although the 
use of gyroscopesand wind vanes to operate relay mechanisms has 
frequently been suggested. Natural stability has, however, been 
realised to some extent, and, coupled with modern expert control, 
the vombined result has reached an extraordinarily high degree of 
perfection, considering the short period of evolution. 

Natural stability in its elementary form may be readily demon- 
strated by means of paper models. In practical aeroplanes 
natural stability in the longitudinal vertical plane is mainly based 
on the principle of the dihedral angle. Natural stability in 
the lateral vertical plane is also commonly based on the same 
principle, but alternative systems, one of which is the arched 
wing, have been tried. The arched wing and the dihedral being 
apparently diametrically opposite in principle, attention is drawn 
to two orders of stability, ‘stiff’ and “rolling.” The relative 
possibilities of successful development along each line is well 
worthy of discussion. 

The ascentric centre of gravity, in which the principal masses 
are placed well below the centre of pressure, is frequently 
suggested asa stabilising principle, but the permanent existence 
of a couple between the centre of gravity and the centre of 
pressure indicates liability to pronounced oscillation, and the 
system does not find general favour. In connection with the 
under-carriages of aeroplanes, the advantage of landing direct on 
skids is urged, and in connection with the power plant, the possible 
disturbing influence of the gyroscopic force of heavy revolving 
masses is worthy of notice. 

Conclusions,—Apart from the question of stability, progress in 
fiying-machine design is mainly a problem of increasing the 
efficiency of the machine, just as it is in every other branch of 
mechanical engineering. It follows, therefore, that the need 
for further information on such subjects as the effective angle 
of a plane, sweep, skin friction, and other similar problems 
that come within the province of research work in physical 
science is all important. If the aeroplane of the future is 
to carry heavy loads and to fiy far and fast without interrupting 
its journey, it must be more efficient than the aeroplane of to-day. 
The air, like the ocean, permits of fall speed ahead all the time, 
and a speed of 60 miles per hour through the air would halve the 
present latest crossing of the Atlantic. Before an uninterrupted 
journey across the 1700 miles that separate the nearest adjacent 
points of land could be accomplished by a machine carrying only 
two men it would have to be shown that an aeroplane could be 
built capable of carrying at least 1500 1b. of useful load at 60 miles 
per hour, with a gliding angle more nearly in the order of 1 in7 
than the angle of 1 in 4 or 5, which at present represents the effi- 
ciency of a good modern fiyer. 

Except so far as a pilot might be able to economise power, as 
soaring birds do, by taking advantage of favourable air currents, 
skilful control has nothing to do with the theoretical possibilities 
of the aeroplane in undertakings of this order, which may be in- 
vestigated by the aid of simple arithmetic. In matters affecting 
the use of machines in bad weather, for dangerous purposes, and 
under difficulties generally, nothing in the world gives any clue to 
the future except the present state of the art, for which the 
intrepid practice of pilots and the care of those who build machines 
is wholly responsible and deserving of the utmost credit, 


Summary of Formule, 
The two-thirds power law.—If thrust « V* and power « V%, then 
thrust o H.P.3 
Mathematics of the cambered plane.— 
Lift = Y" tan B 


where V = flight speed m.p.h. 
angle of deflection. 
Skin sriction.—Zabhm’s formula— 


R = 0,0000316/-#V1-* 


Where R = resistance of double surface lb. /ft. of span, 
= chord, 
V = velocity m.p.h. 


Approximation (1 to 90 m.p.h and high respect ratio) 
R = 0.000018V2. 

Coefficient of hight.— 

Pounds thrust per lb. loading = ce 8 + 0.0072 


3 tan B } 
Minimum value obtains when 8 = 5 deg. approx., and gives least 
coefficient of flight = 0.085. 

Dr. Shaw said that Mr. Berriman had regarded the 
problem of flight as one dealing with the motion of an 
aeroplane either through a medium at rest or a medium 
moving with a uniform velocity. In practice those con- 
ditions were not realised. It was a recognised charac- 
teristic of the wind that it had not a uniform velocity, 
and a wind with an average velocity of 20 miles per hour 
might easily vary in velocity between 10 and 30 miles per 
hour. In such a case the forces acting on the aeroplane 
would, according to the usual law, vary between one and 
nine. It was clear that this great range in the forces 
which had to be met was an argument in favour of aero- 
planes moving at very great velocities, as under such con- 
ditions the variations due to changes in the velocity of 
the wind produced less effect. It was interesting to 
inquire whether the occurrence of what the airman 
termed “ holes in the air” was due to something pheno- 
menal in the atmosphere or to some effect produced upon 
the aeroplane from familiar atmospheric features, the 
effect of which upon an aeroplane had never been accu- 





A suggestion is put forward in favour 
of the “‘angle of detiection ” measured at the point of intersection 
of tangents drawn to the leading and trailing edges of the plane, 


In 


the air, there were also changes in the direction of th 


” | direction. 
made as to the effects upon a moving body in a non 
uniformly moving medium. 


connection with aviation. It was well to recognise a 
likely to be realised in practice. 
obtained in a uniform medium, but under the extra 


be regarded as a necessity. 


the pilot. 


were termed by Mr. Lanchester. 


speeds. 
by increase of wing area or otherwise, to reduce the speed 


did not tend to increase stability, but only increased the 
inertia of rotation, and, as a matter of fact, there were 
dangers connected with any introduction of the gyroscopic 
principle which were well recognised. 

Mr. Worby Beaumont said that Mr. Berriman had done 
good service in drawing attention to the points on which 
information was required. The chief point of attack from 
the engineer's point of view was the engine itself, but a 
point had now been reached where it was doubtful 
whether any gain in mechanical or thermo-dynamic 
efficiency was to be expected. It appeared to him that 
reduction in weight of engine per horse-power had been 
carried nearly to its limits in being brought down to 
under 4 lb. per horse-power. There were other points to 
be considered in connection with the engine, of which 
endurance was perhaps the most important, and it was to 
be questioned whether any further reduction in weight per 
horse-power might not be purchased at the cost of a fall 
in endurance, and, therefore, in general efficiency. With 
regard to rotating cylinder engines it was more than likely 
that future experiments would tend towards the employ- 
ment of fixed cylinder engines, and thus obviate the diffi- 
culties arising from the use of revolving cylinders, some 
of which had been referred to. 
Sir William White said it was clear that the problems 
which now required to be solved in connection with 
aviation would have to be solved experimentally. Those 
experiments would be planned on scientific principles, 
and the results should afterwards be analysed, and help 
obtained from the mathematician. 
Mr. J. S. Dines said that investigation of the atmos- 
phere tended to show that the wind was much steadier at 
heights above 100ft. than below that level, and regarded 
from that point of view it would be necessary to have 
high speeds near the ground where the variations in 
velocity and direction of the wind were most prevalent, 
and lower speeds at higher altitudes. 
Mr. E. Kilburn Scott said that if gyroscopic action was 
to be used at all the remedy was to get rid of the ill effects 
of gyroscopic action by using two gyroscopes which would 
be very small. Mr. Louis Brennan was investigating this 
branch of the subject. 

SECTIONS OTHER THAN G. 

These sections dealt with various matters not deficient 
in interest to our readers. 
In the Geographical Section, E, Lieutenant-Colonel C. 
F. Close, R.E., the Director-General of the Ordnance 
Survey, drew attention to the fact that energetic mapping 
work was being done throughout the British Empire, with 
a result that admirable maps were available, or soon 
would be, even in such outlying districts as Uganda, South 
Nigeria and the Federated Malay States, Ceylon alone 
leaving much to be desired, whilst the labours of the Board 
of Agriculture had furnished the inhabitants of the United 
Kingdom with what were, without doubt, the finest and 
most complete series of large-scale maps which any 
country possessed. Professor A. J. Herbertson referred 
to the preparation of thermal maps for giving precise 
data of the thermal quality of the atmosphere in different 
parts of the world. The work has already removed some 
pular misconceptions and promises to be of much value 
to those undertaking work in foreign countries or our dis- 
tant possessions. The geologists exercised their ingenuity 
in disclosing the various ways the Isle of Wight may 
have been connected to the mainland, and also how it 
came to be severed, one favourite explanation being that 
the Solent as a river did the chief work of separation, 
and then a ridge on its south bank beyond the Dorset 
coast gave way, let the sea in, and the island was formed. 
Professor J. W. Gregory regarded waterfalls which deposit 
calcareous material as constructive waterfalls ; their con- 
structive power, however, proved to be very small. The 
Economic Agricultural Section devoted some time to the 
consideration of the beet sugar industry, and revelled in 
quantities attaining hundreds of thousands in reference 
to men, money, and materials all lost to this country by 
the neglect of this industry. 








Rep water trouble at Attleborough, Mass., is com- 
mented upon in the annual report of Mr. George H. Snell, super- 
intendent of the Water Department. The Attleborough water, he 
states, acts upon galvanised or lead pipe, and in order to prevent 
the formation of rust Mr. Snell urges that the use of galvanised 
iron pipe. or galvanised range boilers be avoided. The Water 
Department. uses cement in tin-lined pipe. The rust is more 
noticeable during the months of August, Ser tember, and October, 


wind to be faced by the aviator, and there was apparently 
no relation between change in velocity and change in 
It was necessary that a close study should be 


Professor Petavel said it would be generally agreed 
that safety was the most important factor to consider in 


the outset that the hope of perfect stability was not 
Stability could easily be 


ordinary varied conditions which faced the aviator perfect 
stability was not to be attained, nor, indeed, ought it to 
Under the actual conditions 
of flying much could be safely left to the experience of 
Probably the only successful means for secur- 
ing stability up to the present time was that stability 
attained by the design of the supporting “ foils,” as they 
Another means of 
securing stability lay in increasing the speed of the 
machine and thereby decreasing the variation of the air 
currents relative to the machine ; but, unfortunately, any 
considerable increase in speed introduced an entirely 
different danger, that of effecting a landing at such high 
It would be necessary in the case of a machine 
flying at 80 miles per hour to devise some method, either 


before touching the ground. A gyroscopic arrangement 
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BRITANNIA WORKS, BANBURY. 


By the courtesy of Samuelson and Co., Limited, of 
Banbury, we recently had an opportunity of inspecting 
their Britannia Works. These works have lately been 
considerably enlarged, and the present time would appear 
to be most suitable to say some words concerning them, 
We therefore propose to do so in the following article. 
We shall also include a reference to some of the products 
of the works, and particularly of the milling machinery, 
which the firm has for some few years now been manu- 
facturing on its own account, and of which it had a note- 
worthy exhibitat the recent show of the Royal Agricultura! 
Society at Norwich. 

The Britannia Works have grown from small begin 
nings; but although, no doubt, had the same area to li 
covered now-a-days to produce the same class of work, 
they might be somewhat differently arranged, they, as a 
fact, show but few signs of having developed piecemeal. 
They were bought in quite a small way in the year 
1848 by the late Sir Bernhard Samuelson, the only item of 
manufacture being then turnip cutters. With regard to the 
actual appliance it may be said of it that it was, at the 
time, quite the best of its kind, and even now it is made in a 
form practically identical with that of the article originally 
produced. Later on various other types of agricultural 
machinery were manufactured for mowing and reaping 
crops. Then, in the year 1887, the firm commenced 
making blowers on the Roots system, together with steam 
engines for driving them, and also flour milling machinery 
on behalf of other firms in 1881. A development of the 
last few years has been that the firm has begun the manu- 
facture of milling machinery of its own design, having 
some time since given up making for other firms. It will 
thus be seen that its operations cover a very fairly wide 
area. Occupation is found for about 500 men, and it 
seems highly probable that, when the latest additions to the 
works are in full operation, this number will be exceeded. 
For the moment matters are in a more or less transition 
stage, but this, judging from appearances, will not last 
very much longer. 

With so much preamble we can proceed to refer 
to the different parts of the works in more detail. 
First, it should be said that they are divided into two 
portions, known as the Upper and Lower Works, which 
are separated some few hundred yards from one another. 
This might appear at first sight to be a disadvantage ; 
but the inconvenience is not very serious, for several 
reasons. One of these is that the class of work in the two 
portions is widely different. Thus, in the Upper and 
older of the two, machining and fitting of metal articles is 
carried out; whereas the Lower Works are largely con- 
fined to wood-working, ironfounding, and smithing. It 
is true that castings, some of them very heavy—those 
for large blowers, as exampleg—have to be moved from 
one part of the works to the other, but in this respect the 
firm is no worse off than those—and there are many of 
them—which have to buy all their castings. Indeed, it 
is better off, as it saves the trading profit on those cast- 
ings. Moreover, a large percentage of the output of the 
foundry consists of small articles, the labour of moving 
which represents but a comparatively small proportion of 
the cost of the finished article. All things considered, 
therefore, the disadvantage of having two sites is more 
apparent than real. Then, too, it will be seen on 
examination of Fig. 1, which shows a ground plan of 
the Upper Works, that further extensions in this particular 
site would have been impossible owing to the fact that it 
is bounded on all four sides by streets ; indeed, it was only 
quite recently that the ground covered by the latest 
addition to the works—shown hatched on the engraving 
—could be acquired, it having till then been covered by 
dwelling houses. As more space was found to be neces- 
sary the site of the Lower Works was acquired in the year 
1859 and the various buildings in it have been erected 
from time to time—see Fig. 2. 

It would serve no useful purpose were we to discuss the 
gradual growth of the shops from the commencement to 
the present day, and we propose briefly to refer to them 
as they now exist. In doing this it will be convenient to 
commence with the Upper Works. The arrangement of 
these is shown in Fig. 1. It will be observed that every 
available inch has been taken advantage of. The yard 
space has been reduced to the smallest possible area, 
having regard to convenience in receiving raw material 
and despatching finished machines. None of the offices 
are on the ground level, but are arranged for their entire 
length over stores. Of the offices proper there is not very 
much to say, saving that, apparently, they are conveni- 
ently arranged for the purposes required of them, but the 
drawing office calls for a somewhat more lengthened 
mention. It has recently been constructed in connection 
with the new erecting shop extension marked by hatching 
on the plan. It measures some 67ft. long by 21ft. wide, 
and it affords accommodation for about 17 draughtsmen. 
It is lined throughout by pitch pine match. boarding, and 
its excellent illumination is obtained from a saw-toothed 
roof. At night time high candle-power incandescent 
electric lights, the position of which can be shifted along 
overhead horizontal bars, are employed. In a small room 
adjoining it is the photo-print outfit, which includes the 
well-known glass cylinder and moving arc lamp for 
obtaining prints by artificial light. 

The motive power in the works is obtained from a 
vertical compound condensing steam engine designed and 
made by Messrs. Samuelsons themselves. This engine 
has now been working for some eleven or twelve years 
and has not, so we are informed, cost £10 in repairs during 
that period. We give a view of it in Fig. 3 and a drawing 
of it in Fig. 4. In Fig. 3 the oil splash casing which 
usually encloses the crank space has been removed in 
order to disclose the mechanism. This engine has a high- 
pressure cylinder 10}in. in diameter, superposed on a low- 
pressure cylinder 18in. in diameter, the stroke being 15in. 
Steam at 150 1b. pressure superheated to 600 deg. Fah. is 
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rately studied. In addition to changes in the velocity of 


when the temperature is said to be highest. The hot-water 


fixtures have given more trouble than those for cold water. 





—T It is generated in a single Cornish type boiler, 
made by Tinkers, fixed with its furnace slightly to the 
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right of the vertical, so as to improve the circulation. It 
is hand fired. A superheater and an economiser are 
fitted. The condenser is of the surface type, and is 
arranged close to the engine. Town’s water is employed 
for condensing purposes, and a cooling tower is used to 
reduce its temperature after it has passed through the 
condenser. This is erected on the roof of the stores and 
boiler-house to be seen in the plan—Fig.1. The engine 
drives the shafting throughout the works by means of 
belting. 

It is not our intention to discuss at any great length the 
machine tool equipment. It is very similar to that of 


Windsor’. St 





works, and have, so we understand, given every satisfac- 
tion. They can take in work up to 5ft.in length and 
18in. in diameter. 

The process of grinding the rolls used in flour mills 
requires great care and precision. If a pair of rolls on 


being placed side by side and touching from end to end | 


permit of a ray of light from an electric lamp held behind 
the junction being visible to the eye of an observer— and, 


of course, if the same result is obtained when one of the | 
rolls is turned end for end and the process repeated—the | 


rolls, or that roll which is wrong, is not passed, and has 
once more to be put through the machine. The accuracy 
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| end of the lathe and machine shop, as indicated in Fig. 1. 
| The firm constructs engines for driving its own blowers. 
| As a fact, in one of the engravings which we reproduce on 
| page 258, a combined engine and blower may be observed 
| on the test bed. These engines are, generally, of the form 
and type of that to which we have already alluded as 
| providing the motive power for the works. 

The tool-room is supplied with a sufficient plant of 
tools and hardening appliances to enable its staff of 
skilled fitters to make all the necessary jigs and templets 
' required for the accurate production of repetition work : 
' complete sets of standard gauges being kept to enable 
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Fig. 1—PLAN OF UPPER WORKS 


Tre Encineer Britannia 


other works of a similar class. Some are old, but there is and rigidity required of these tools can therefore be 


a large proportion of new machines, and from personal | imagined. The chilled blanks or shells for the milling | 


examination we can say that all the work turned out is of | rolls are roughly turned to size, and then fitted with 
a very high standard. There is, however, one class of | spindles forced in by hydraulic pressure, and afterwards 
work which deserves special mention—all spindles, shafts, | brought to exact size in the grinding machines, no further 
and milling rolls are finished by grinding. It is probable | hardening being required. Some of the rolls are finished 
that the reason why this method was originally adopted | dead smooth; others, after being brought to this condi- 
was that it is eminently suitable for dealing with the | tion, have to be fluted. For this purpose the tool is made, 
chilled iron cylinders used in milling machines. Be this | by means of a suitably shaped guide path attached to the 


as it may, however, the fact remains that now-a-days | machine, to move over the surface of the roll in such a | 


practically everything which lends itself to the system | way that the necessary spiral is given to the groove cut. 
receives, at all events, its finishing touches in a special This work is carried out in machines which can also be 
| used for grinding, and is exceedingly well performed, the 
| men testing their work under magnifying glasses, and 
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Fig. 3—ENGINE DRIVING UPPER WORKS 
continuously examining the grooves as they are being 


Fig. 2—PLAN OF LOWER WORKS 


them constantly to check over all dimensions and tools, 
which latter are issued to the men as required and 
returned periodically for verification, thus ensuring abso- 
lute accuracy of parts. Plus and minus gauges are used 
for all turning and boring, so that fitting is reduced to a 
minimum. The system enables “replace” parts to be 
| sent out to customers, which can be easily substituted by 
| unskilled labour when machines become worn. 

The necessity for the latest enlargement of the works 
became evident when the firm undertook the making of 
milling machinery on its own account. This can be well 
understood when it is said that it is prepared to equip 
| flour mills from top to bottom. Its exhibit at the recent 

Royal Show at Norwich bore ample testimony to this 
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| Fig. 4—ENGINE DRIVING UPPER WORKS 


| statement. To some of tne items of this exhibit we shall 








series of grinding machines which the firm has collected. 
In some cases a great deal more than simply the finishing 
process is performed by these machines. One of the 
engravings which we give on page 258 shows a small 
portion of the grinding and roll fluting department. The 
machines installed have for the most part been obtained 


either from Germany or from Switzerland. None of them | 


embody all the requirements necessary for the varied 
work passing through Messrs. Samuelson’s shops, so some 
little time ago the firm set. itself to design and construct 
machines which would perform equally well all the opera- 
tions demanded of it. The result was the machines 
— in the left-hand side of the engraving just men- 
loned, 





These machines were built in the Banbury | 


cut. | make more particular mention later on in this article, but 
We have referred to blowers as being one of the firm’s | we may here give a list of the articles shown. They 
staple products. These are made in sizes varying in a | were as follows :—A compound shake milling separator ; 
wide range from 10 cubic feet to 25,000 cubic feet per | a vat stoner, washer, and whizzer combined; a patented 
minute capacity. The firm has paid particular attention | mixer, with elevator and connections; a horizontal brush 
to the construction of blowers of a high-pressure type, | finishing and polishing machine; a grinding mill, with 
and supplies them for working up to a pressure of 10 1b. kibbler ; a rejuvenator; a detacher ; two roller mills, one 
to the square inch. Messrs. Samuelson were, we believe, | 10in. by 40in.,-the‘other Qin. by 24in.; a cyclo separator ; 
the first to put such blowers on the market, and have had | two centrifugals, one 3 sheets long by 2lin. diameter, 
considerable experience in this direction. Some of the | the other 2 sheets long by 18in. diameter; anda multi- 
blowers are designed to be driven by belt, some by steam | tubular filter-dust collector for blast air. Having regard to 
engines, and some by motors, but, however driven, each | ano inconsiderable demand for articles of this type which 
blower is thoroughly tested’ before it leaves the works. | has sprung up during the last year or two, the firm 
For this purpose a testing bed has been laid down at the | found itself in urgent need of additional floor space, 
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and as it happened this need arose at a time when 
property up till then unpurchaseable happened to be in 
This was acquired, and the shops on the 


Samuelsons themselves. The'‘construction of these is | 


| 


| 

















Fig. 5—BANBURY 


sufficiently shown on some of the accompanying engrav- 
ings not to require any further description. 
of our visit these shops were not quite filled, owing, as ex- 
plained above, to matters still being ina transition stage ; but 
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Fig. 6B—SECTIONS OF FLOUR MILL 


Fig. 9—-CARPENTERS’ ERECTING SHOP 


We may, however, just refer more particularly 
This is a paint shop. 
of Messrs. Samuelson to send out their milling machinery 
in a highly varnished condition. 
place in which this high finish might be obtained without 


It is the custom 


In order to provide a 





FOUR-ROLLER MILL 


machinery now being built by this firm—its other products 
being so well known as to require no reference from us— 
we will first of all say a few words concerning the Lower 
Works. These, as will be seen from Fig. 2, are situated 
on the side of the Oxford Canal. They are divided up as 
shown into paint shops, agricultural machine stores, 
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Fig. 7—THREE ROLLER FEED 


pattern stores, wood sheds, carpenters’ erecting and 
machine shops, foundry, «&c., and smiths’ shop. In the 


they were being made use of to a considerable extent for carpenters’ department not only are the various machines 
the erection and adjustment of milling machinery. 
shops do not call for any special mention. 
light and airy, and should prove of immense service to | The work here is of the ordinary type connected with 


built principally, if not entirely of wood, constructed, but 
the patterns required throughout the works, are made. 


fear of its being spoiled by the dust always present in 
engineering shops, a portion entirely glazed in and heated 
has been provided where shown, and in this the fine 
area shown hatched in Fig. 1 were erected by Messrs. | surfaces may be obtained without fear of damage. 

Before going on further to describe some of the milling 


ed 


lightand half to heavy work. There are twocupolas capable 

| of producing together some 6 tons of metal per hour, 
The average turnout of the foundry, which is exceedingly 
| well arranged and lighted, is about 50-60 tons per week, 
| Machine moulding is largely resorted to. We may add 
that the firm makes its own moulding machines, and 
also manufactures them for the market. The smiths’ 
shop, which measures some 178ft. by 65ft., is provided 
with fifty fires, and should be specially mentioned. In 
works such as those of Messrs. Samuelson the smiths’ 
shop is indispensable. 

The engine which provides the motive power for these 
works is very similar to that driving the other works, [t 
is of the compound vertical condensing type, and was 
made by the firm. The boiler and condensing arrange. 
ments are similar to those of the engine driving the 
Upper Works, saving that the water for the latter is 
derived from the canal. 

It is somewhat difficult to make a choice for descriptive 
purposes of the milling machinery made by this firm, 
Perhaps, however, we may commence with its double 
diagonal roller mills. For these it claims, and we believe 
rightly so, that they embody a combination of valuable 
attributes not possessed by any other mill on the market, 
An outside view of one of the mills is given in Fig. 5 
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Fig. 8—CYCLO-PURIFIER 


A drawing in Fig. 6 shows on the left-hand side a section 
through a reduction mill fitted with triple roller feed and 
automatic roller gate, and on the right-hand side a break 
mill fitted with double roller feed and sieve with cleaning 
arrangement. The triple roller feed first claims atten- 
tion. The makers point out that to obtain the best 
results with roller mills and the full advantage of the 
roller surface a perfectly thin and even feed must pass 
into the nip of the grinding rollers throughout their entire 
length. The means they have devised for bringing this 
about are shown in Fig. 7, which is a diagrammatic sec- 
tion through what they term their triple roller feed. In 
this drawing A is a plate hung on adjustable centres and 
fitted with a lever, spring and adjustment screws. A 
roller C, which revolves very slowly, is attached to the 
lower edge of the plate A, and acts in lieu of the ordinary 
feed gate,and prevents any moth or other obstruction lodging 
on the edge of this plate, and so causing what is known as 
“ropeing ” of the feed. 5 is the feeding roller, and as 
the surfaces of both B and C are ground as 
truly as the grinding rolls themselves, a_per- 
fectly true feed opening is obtained. The plate A is, 
as has been said, adjustable. It can be adjusted both 
vertically and horizontally, in order to bring the rolls B 
and C into perfect alignment, and is hung on centre points 











Fig. 10—CARPENTERS’ 





ERECTING SHOP 


agricultural and such like machinery, and calls for no | to give delicate movement and adjustment. The trough- 


special comment. For the size of the works, however, the | 
foundry and smiths’ shop are of somewhat large dimensions. | 


ing plate E is adjusted to deliver the feed on to the 
roll D in such a position that it is thrown direct into the 


The foundry, for example, measures some 135ft. by 120ft. | nip of the rolls without the intervention of the usual feed 


It is divided into three equal bays, half being devoted to | plates. The stock being gauged to an even thickness 
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between the rollers B and C, is fed from them direct 
into the nip of the grinding rolls G. 
Another point on which Messrs. Samuelsons lay special 


stress is the method of adjusting the main rolls. This is | 


brought about by means of the hand wheels H—lig. 5. 
These are provided with differential screws so arranged 
that a full turn of the hand wheel in either direction moves 


fan which draws air up through the interior of the taper | after being filled up with wheat, passes under a strickle to 
cylinder O and is controlled bya patented iris valve. The | ensure an exact measure. Afterwards the contents are 
result is that, whereas the heaviest portions of the incoming | delivered by the movement of the drum at the opposite 
material are unaffected by the air-blast and fall first into | side through a hole in the bottom plate. When, how 

the hopper C and thence into the shoot D, the remainder | ever, the machine is not required for mixing or feeding, 
is sucked up by the fan to the top of the machine. | the bottom plate can be caused to revolve so that the 
Travelling round with the air, a further separation takes | outlet is immediately below the inlet and the drum left 





























Fig. 1I—MOTOR-DRIVEN HIGH-PRESSURE ACME S8LOWER 


the rolls either nearer together or further apart—as the 
case may be—to the extent of about one-thousandth part 
of aninch. In this manner a very accurate adjustment 
may be made at both ends of the rolls, and when 
adjusted the hand wheels can be clamped in position by 
the small thumb-screws shown. It sometimes happens 
that it is desired to throw the rolls apart. This can be 
done, without in anyway interfering with the relative 
parallelism of the rolls, by means of the lever J. By 
manipulating this the rolls can be put apart when 
required and put back again, in which case they again 
take up the exact position in which they at first were ; 
the rolls can also be adjusted in parallelism by the micro- 
meter hand-wheel adjustment shown on the left-hand 

















Fig. I3—CENTRIFUGAL FLOUR DRESSING MACHINE 


side on the parting lever. Another feature of the mill 
is the roller scraper, which works very much on the 
principle of the safety razor, and appears to do its 
work particularly well. Still another feature is shown 
on the right-hand side of Fig. 6, which represents a 
break mill. A certain amount of fine flour is produced 
in the break, and the object of the arrangement shown 
in the right hand bottom corner is to remove this at the 
first opportunity. The mechanism will be readily under- 
stood. There is an inclined sieve to which a vibratory 
motion, controlled by a spring, is given. The flour pass- 
ing through the sieve falls into the trough below, and is 
carried out of the machine by a_ revolving worm 
conveyor. 





place, the heavier portions dropping into the shoot G, 
whence they are removed by the worm conveyors H, and 
| the lightest particles of all going forward with the blast, 


| and finally falling into the hopper K, whence they escape 


Fig. 12—BELT-DRIVEN HIGH-PRESSURE ACME BLOWER 


stationary. The machine is graduated in multiples of 
24 per cent., and measures automatically. The weight 
of the drum and contents is carried on ball bearings at 
the top. 


| by the orifice L. We understand that this machine in its We might go on describing the many different machines 

| various forms acts exceedingly well. connected with milling made by the firm, but we must 

The firm’s wheat stoner, washer, and whizzer was | desist, and simply say with regard to them all that they 

| specially designed for treating wheats requiring quick | exhibit throughout most excellent workmanship and 
| thought in design. 

As to the firm’s other manufactures, we are enabled to 


























Fig. 15—AIR-BELT DUST COLLECTING PURIFIER 











| give in Figs. 11 to 17 aseries of engravings showing some 
of them. These speak for themselves. 





Fig. 14—CYCLO-SEPARATOR 








immersion, and for use where a good supply of clean | 
| water is available. A particular feature of this latter} Accorpinc to the Times the Northern Lighthouse 
| machine is a ball-bearing collar for carrying the weight | Commissioners are making a number of alterations in the lighting 
| of the drum, shaft, pulley, and belt instead of the usual | of the north and west coasts of Scotland. At Hyskeir Light, on 
footstep bearing. All the moving parts are balanced, | a ——e ng ge ng = ge —- —— 
} A : : : “ A | is being erected ; a yleakin, in Skye, the buoy marking the 
| and so special design the re = a | Black Eye Rock is to be replaced by a new gas-lighted buoy ; and 
|to remain true and concentric with the casing. € | at Baltasound, in Shetland, a concrete beacon, showing 10ft. above 
whole is mounted in a cast iron tank. high water, has been erected on the reef at the entrance to the 
































Fig. 16—ROOT’S ACME PUMP AND ENGINE 


Another speciality of the firm is its patented break 
cyclo-separator and purifier. A diagrammatic section of 
one of these machines is shown in Fig. 8. In this par- 
ticular form the incoming material can be separated into 
three different sizes or grades according to weight. The 
feed is through the spout A, which delivers on to a cupped 
plate B. Working in a space above this is an exhaust 


Fig’ 17—-ACME BLOWER AND HIGH-PRESSURE STEAM ENGINE 


| We may refer in detail to just one more machine. | sound. Shipowners whose vessels trade regularly round the north 


| This is the firm’s wheat mixer and feeder, which is | and west coasts are, however, asking for still further improvements, 
| nd they are to petition the Commissioners on the subject. They 


intended to deliver a given quantity of wheat from a | and oe : 

; A TRE ie . desire a new and powerful leading light for the Pentland Firth, a 
bin or silo either for the preparation of a wheat mixture stronger one at tod Eribol than that which now exists, and a 
or for feeding the first machine in the cleaning or milling | number of other lights and beacons on rocks and islands which are 
plant. In operation a series of compartments within a | specified in their petition. If the Commissioners agree to their 
revolving drum passes under the inlet or feed spout, and | proposals a large amount of designing and building will benecessary, 
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TOM HURRY RICHES. 


Ir is with the greatest regret that we have to announce 
the death of Mr. T. Hurry Riches, which occurred on Mon- 
day of this week at Cardiff. Mr. Hurry Riches since 
1873 had been chief locomotive and mechanical engineer 
to the Tatf Vale Railway, and in engineering and many 
other circles his decease will be widely mourned. 

Born at Cardiff in 1846, Mr. Hurry Riches at the age 
of seventeen entered a five years’ apprenticeship at the 
workshops of the Taff Vale Railway, where he was under 
the charge of Mr. Joseph Tomlinson, M. Inst. C.E. On 
the completion of his apprenticeship he went to sea as 
an engineer for a brief time, and on his return he entered 
the Royal School of Mines, where he spent two years or 
so in the pursuit of technical and scientific knowledge. 
During this course of study he obtained both a Whitworth 
and a Science and Art scholarship. For three years 
thereafter he held the post of manager of the Bute Iron- 
works at Cardiff, where the design and construction of 
bridges and roofs engaged his attention. In 1871 he 
became chief locomotive foreman to the Taff Vale Rail- 
way, and two years later, on the retirement of the loco- 
motive superintendent, he was appointed to the post, 
which he held at the time of his death. 

Mr. Hurry Riches was thus for a very large part of his 
life in touch with the railway world, and as an authority 
on railway matters he was recognised as one of the 
highest in the country. To the locomotive he devoted 
particular attention, and during his tenure of office as 
superintendent the locomotive stock 
of the Taff Vale Railway was doubled. 
His office also called on him to deal 
with the hydraulic, dredging and other 
apparatus used at the company’s docks 
at Penarth. He was a strong advocate 
of the motor train, and as a result 
this class of conveyance is very 
largely used on the Taff Vale Railway. 
It may be noted that Mr. Hurry 
Riches some years ago, in forecasting 
the probable development of the 
British locomotive, expressed his be- 
lief that in the future locomotives 
generating their own electricity and 
supplying it to their axles and those 
of the carriages behind would become 
a predominant type. 

The deceased engineer was at all 
times keenly interested in technical 
education, and there are many engi- 
neers at Cardiff, and, indeed, all over 
the world, who owe much to guidance 
which he exercised over them during 
the course of their apprenticeships or 
studies. Apart from these educational 
interests, the study of engineering 
principles led him to associate himself 
with many institutions and learned 
bodies. In turn he was president of 
the Association of Locomotive Car- 
riage and Wagon Superintendents, of 
the Monmouthshire and South Wales 
institute of Engineers, and, in 1907, 
of the Institution of Mechanical Engi- 
neers. He was, in addition, a member 
of the Institution of Civil Engineers, 
of the Iron and Steel Institute and the 
British Association, and was on the 
council of many educational and other 
bodies. 

The death of Mr. Riches does more 
than remove a capable engineer from 
our midst, it robs us of a friend. Mr. 
Riches was one of those men blessed 
with the power of winning the affection 
of all who came in contact with him. 
He had a very ready sympathy with 
the troubles of everyone, and particu- 
larly of the young engineer, and was 
never happier than when lending a 
helping hand. Those who remember his presidency of 
the Institution of Mechanical Engineers will not need to | 
be reminded of his continual eagerness to see the younger | 
members of that Institution encouraged. 


EDWIN FODEN. 


Ir is with regret that we have to announce the death, | 
on August 31st, of Mr. Edwin Foden, of Elworth, head of | 
the well-known firm of E. Foden, Sons and Co., Limited, 
Sandbach. Mr. Foden’s health had been impaired for a | 
considerable time. He was seventy years of age, and | 
will be chiefly remembered by the present generation for | 
his association with heavy motor traction. Born of | 
humble parents, Edwin Foden commenced work as a 
postman, but at the age of fifteen he induced his parents 
to allow him to take up engineering, and he was appren- | 
ticed to the firm of Plant and Hancock, who had a small 
repairing shop at Elworth. At the age of nineteen the 
apprentice had become the foreman of the shop—a 
position he held for eight years. From Elworth he went 
into the Crewe railway shops, and thence to an engineer- 
ing works at Kidsgrove. Ultimately, however, he 
returned to the works in which he had served his 
apprenticeship, and in 1866, when he was only twenty- 
five years of age, Mr. Foden became a partner in the 
firm. After six years Mr. Hancock retired, leaving Mr. 
Foden in possession of the business. He took up the 
construction of threshing machinery and steam road 
engines, but achieved the greatest success with the steam 
wagon which is now so familiar. 

The Foden steam wagon made its first public appear- 
ance in connection with the War-office trials which took 





| pensating gear and two pitch chains. 
| wheels were made with cast steel hubs and double dished | 
| steel side plates, with a lapping plate, and were shod with 

| diagonal strakes. 
four in number, three having vertical water-tube boilers | 


place near Aldershot in 1901, and we well remember the | 


It may be safely said that Mr. Foden knew nothing 


hypercritical reception which it received by the makers of | of the theory of dynamics, but the engineering instinct 
some of the other competing vehicles, on account of its | he possessed in a large degree, and he had a rare gift of 


unorthodox design. Most of the other builders of com- 
mercial steam motor vehicles up to that time had seen 


| recognising in what his mistakes consisted, and noting 
what others were doing and improving on it. At the 


fit to depart altogether from the lines of the traction | Royal Agricultural Show held at Newcastle in 1887 he 
engine owing to the tare difficulty, the limit at the time | very nearly took a first prize for his compound engine, 


being three tons. They produced vehicles which came 


| his defeat being largely due to a mistake made in setting 


much closer to the imposed legal limit of weight than | the slide valve of the high-pressure cylinder. He was, we 
Mr. loden, by adopting small vertical water-tube boilers | may add, one of the first to run a silent very high speed 


and high-speed compound engines, but most of them 


erred on the side of lightness and the vehicles soon | 


engine on a steam lorry. 
Mr. Foden took a great interest in the workpeople 


showed signs of wear and tear, while boilers were frequent | in his employment, and in the neighbourhood of the 


sources of trouble. 
close attention to the legal tare limit. 


Mr. Foden, however, didnot pay such | works was highly esteemed on account of his many 
In the War-office | benefactions. 


He was somewhat blunt of expression, and 


competition no limit of weight of vehicle was imposed, | had an unshakable faith in his own ideas. He was a 


the chief requirement being that the net load of five tons 
was to be hauled, three tons on the lorry itself and two 


' tons on a trailer, while the winning vehicle was to be 


capable of travelling at a speed of eight miles an hour on 
level roads. The Foden lorry entered for the trials 
weighed about 13 tons. The boiler was of the locomo- 


tive type, and formed the front part of the framework. | 


The sides of the frame were constructed of channel steel, 
tied and braced together. The main platform of 
the lorry 
this was another platform 9ft. long by 2ft. 
wide by 1l5in. deep. The boiler was fired with 
coal and the wagon was propelled by a compound steam 
engine fixed, as at present, on top of the boiler, the 
cylinders being 4in. by 6}in. in diameter. They were 


measured 9ft. 4in. by 6ft. 4in., and below | 
9in. | 


entirely, due to his taste for music that the fame of 


| great lover of instrumental music, and it is largely, if not 
He leaves two sons, who are 


| Foden’s band is due. 
engaged in the business. 








| CLYDE TRUST FINANCE AND NEW WORK. 


THE annual meeting of the Clyde Trustees for finally 
examining and settling the accounts for the year ending 
30th June last, was held in the Hall of the Trust, Robertson- 
street, Glasgow, on September 5th, and in the afternoon the 
Trustees embarked upon the steamer Duchess of Argyle, 
| which conveyed them on their annual inspection of new 


fitted with a device by which high-pressure steam could | works to various parts of the harbour and docks. In the 
be admitted to both cylinders in case of emergency. | evening the annual banquet of the Trust was held in the 


TOM HURRY RICHES 


The reversing motion was of the ordinary link type on 
traction engine lines. The drive was transmitted by a 
pair of spur wheels acting through a cushioned com- 


The other vehicles in the trials were 


and compound horizontal engines, and the other being 
propelled by a four-cylinder petrol engine rated at 25 
horse-power. The weights varied between 10 and 13 tons. 

The trials were very severe, considering that the 
heavy motor vehicle was then only in its infancy, 
and included rough country trials with full loads in 
the Long Valley, where streams with steep approaches and 
a stretch of boggy ground had to be crossed. In the road 
trials three of the steam wagons, 


was obviously under-powered. In the rough ground trials, 
however, the Foden vehicle came to grief in attempting 
to cross a ditch. In spite of this the Foden wagon was 





The travelling | 


including Foden’s, did | 
all that was asked of them ; but the petrol-engined vehicle | 
| Wm. Beardmore and Co., Limited. 


awarded the second prize of £250, chiefly on account of | 


its low consumption of fuel, the first prize going to 


Thornycroft’s, and its maker was anything but satisfied | 


with the award. In the opinion of the judges, however, 


Mr. Foden did not comply with the conditions of the com- | 
petition, which stipulated that only one man was to be | 


allowed to work the vehicle. The result of the tests con- 
firmed Mr. Foden’s belief in the traction engine type, 
and he has adhered to this throughout. That his 
judgment was sound is demonstrated by the fact that the 
works at Sandbach are chiefly employed in this branch 
of work, and now employ several hundreds of hands. 


| 
| 


Hall, Robertson - street. Sir Thomas 
Mason presided at the annual business 
meeting, and Mr. Jas. S. Craig, convener 
of the Finance Committee, in submitting 
the financial statement, said that last 
year’s revenue had been the largest in 
the history of the Trust, amounting to 
£577 322 5s. 2d., exceeding the previous 
year’s reyenue by practically £22,000. 
The extra expenditure necessary to ob 
tain this increase only amounted to 
£5490. It was still more satisfactory 
that the surplus revenue last year 
amounted to £71,933 Os. 6d., and com- 
pared with the previous year showed an 
increase of £16,500. Looking back at 
the growth of their revenue, each im- 
provement and each new work had 
always been justified by corresponding 
growth of the trade of the port. Last 
year the revenue of the Trust was fully 
seven times greater than in 1858—a 
little more than half a century ago— 
when the Clyde Navigation Consolida 
tion Act was obtained; and in 28 years 
—not much more than a quarter of a 
centry—the revenue had more than 
doubled itsélf. An increase in the ton- 
nage of vessels arriving at and departing 
from the port, of over 143,000 tons over 
the previous year, gave them an increase 
of revenue amoun:ing to £3400, while 
an increase over the previous year in 
tonnage of goods imported and exported, 
amounting to 263,000 tons, accounted 
for an increase in revenue of almost 
£10,000. The estimate of capital ex- 
penditure for last year was £132,292, 
The actual exp2nditure incurred was 
£78,048. Of the surplus revenue of 
£71,933 Os. 6d., £62,152 1s. 6d. had, in 
terms ofthe Actof Parliament, been carried 
to the sinking fund, which now amounts 
to £821,075 3s. 8d. The balance left— 
£9780 19s.—had, in accordance with 
custom since the year 1891, been carried 
to revenue reserve account, which now 
amounted to a total of £242,699 18s. 9d. 


The estimate of the capital expenditure 

for the current year amounted to over a 

quarter of a million sterling of work 

which, as far as was possible, however, 

would be revenue-producing when com- 

leted. For the large new granary at 

Meadowside, £30,000 had been allotted, while £104,310 would 

be required for a new dredger and four new hopper barges, 

which additional plant would hasten the dredging of the river 

channel to a still greater depth, which was urgently required 
on account of the increasing size of vessels using the port. 

On the tour of inspection in the afternoon, the new quays 

and sheds at Yorkhill, and the operations in connection with 





| the construction of Govan high-level ferry, were matters 


which first came under observation. The company then 
landed at Meadowside to inspect the new sheds there and the 
site of the new granary. Proceeding down the river, the 
vessel steamed slowly past the dock lands of Shieldhall, 
Shiels, Braehead, and Elderslie. At Renfrew, the site of the 
immense new graving dock, wharf, and ferry recess, was 
inspected, after which the vessel entered the canting basin at 
Rothesay Dock, Clydebank; leaving there it proceeded 
down the river, affording the party views of the widening 
operations now proceeding at Newshot Isle, opposite the 
large establishments of John Brown and Co., Limited, and 








MarTELL ScHOLARSHIP (1911).—The Council of the Institution 
of Naval Architects has awarded the Martell Scholarship in naval 
architecture, of the annual value of £50 a year, tenable for three 
years, to Mr. Albert Percy Cole, of Portsmouth Dockyard. 

Roya AGRICULTURAL SocieTy.—This society has arranged for 
the trials of potato diggers and sorters to take place at the farm 
of Mr. William Dennis at Littleworth, Lincolnshire. The trials 
are to commence on Tuesday, September 26th. A first prize of 
£20 and a second of £10 will be given in Class I. (potato diggers), 
and in this class fourteen entries have been received from seven 
different firms. In Class IL (potato sorters) the prizes are £10 
and £5, Six entries in this class have been received from five 
different firms, 
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RAILWAY MATTERS. 


| 
Tuer use of meters on electric cars, states Electrical | 
Industries, has now become the rule rather then the exception, and | 
within the next year or two the meter-less car will be almost a | 
curiosity. Testimony to the value of the watt-hour meter continues | 
to accumulate at a most gratifying rate, for three out of every four | 
cars are fitted with meters on the watt-hour principle. The long | 
controversy between the two types of meters may therefore be 
regarded as practically settled by an overwhelming majority. 


A spECIAL steel car with a portion of its floor at about 
the axle height has recently been constructed in America. It was | 
made so that heavy electric transformers may be shipped assembled | 
and ready for installation and immediate use on arrival at their | 
destination. The car will accommodate an oil insulated self-cooling 
transformer of 2000 kilovolt-ampéres capacity, which will stand 16ft. 
above the top of the rail. The car is constructed entirely of steel, 
it is 35ft. 5in. long, and bas a capacity in the well of 150,000 lb., 
or 75 tons. The surface of the floor in the well is but 2ft. 2in. 
above the top of the rails. The frame is of heavy built up steel 
girders. The trucks are of 205,000 lb. capacity with 6in. by lin. 
journals and 33in. wheels, 
| 


Tue physical efficiency of the German State Railway | 
servants is to be subjected to severe tests in future, as recent 
accidents have given rise to doubts whether the calamities might | 
not have been avoided if the officials had been in good physical con- 
dition, According to the Railway Gazette, henceforth every | 
member of the railway staff employed on the trains, in the signal- 
boxes, and on the permanent way is to undergo thorough medical 
examination, with tests of sight and hearing and of mental con- 
dition, every five years up tothe age of 45, Afterthat age and up 
to 60 they are to be tested every three years, and after 60 every 
two years, In this way it is hoped to reduce the risk of accidents, | 
due to the human element, to a minimum. 


Accorp1NG to the Railway Club Journal, the Midland 
Railway has substituted the usual vertical white band on the face 
of its semaphore arms for the circular dot which has hitherto 
been the standard. It has also abolished the horizontal black | 
stripe on the back of the distant signal arms, and has fallen into 
line with the majority of the companies. Neither of these prac- | 
tices had any justification, as there were no appreciable benefits | 
derived from their use, and, in fact, there were certain drawbacks | 
in practice. This reversion to an all but universal system, states 
our contemporary, reminds one that some few years ago all the 
ground disc signals in St. Pancras Station were fitted with lenses | 
and apertures of the same size as those in use on the signal posts ; 
consequently, the permanent way was a blaze of conflicting and 
inisleading red and green lights. Eventually the Derby authorities | 








came to the conclusion that a big display of light may not always | 
be a good thing, so the brilliance was reduced by placing a metal | 


diaphragm in front of each lamp. 


In the columns of the Electrical Review for September 
Ist, reference is made to the bridge strengthening that has just 
been carried out on the Chatham and Dover Railway near Walworth. 
There an old plate girder bridge has been practically made into a | 
new and much stronger structure without any disturbance of the 
traffic. To effect this a horizontal-built beam or top boom was | 
erected 10ft. or so above each bridge girder and supported on the 
ends of these by sloping junction columns or diagonals, and then 
the old plate girders and the new upper chord were connected by 
a system of web-members. In this way there are now a pair of 
truss girders, the upper chords of which are new and the lower 
chords are the old plate girders, which are amply strong to carry 
the tensile load of what are now the bottom members of deep 
trusses, and are also well supported by the new diagonal bracing | 
in carrying the floor beam load. The whole work appears to be a | 
cheap and efficient means of getting over a difficulty with aminimum | 
of inconvenience, and is worth noting, for many old and shallow 
plate-girder bridges could thus be treated. It must be a very weak 
plate girder, indeed, which is not fit for the service of tension 
member in a bridge of double its own depth. 


WeE learn from the Railway Times that in the course 
of a few weeks the London and South-Western Railway Company 
will open for public use the new road which-has for some years been 
in course of construction from near the railway bridge crossing 
Westminster Bridge-road to Waterloo terminus. After passing 
under the railway lines the thoroughfare encircles the whole area 
of the station, and along its course spur roads lead from it down to 
Lower Marsh on the south. More than seven years have elapsed 
since the extension and remodelling of the station was taken in 
hand, and the entire work will not be completed for another two 
years and a-half. A new south station has been in use for a con- 
siderable period, and now the little-used rail connection with the 
South-Eastern Company’s station has been terminated in accordance 
with terms arranged in Parliament, while the continuation of the 
roof of the centre station is being proceeded with on the scheme 
adopted for the south station. This has: necessitated the closing 
of two of the main line platforms, and the re-arrangement of the 
places of departure and arrival of a number of trains. The work 
is to be carried out more rapidly than in the case of the south 
station, and on its completion the north station is to be remodelled. 


A TRUCK driven by accumulators is being used by the 
Erie Railway at Jersey City. The power for operating the truck 
is derived from a single storage battery consisting of two sets of 
12 cells each, the capacity of which is 120 ampére-hours at 60 volts. 
Power is taken from the batteries through a fuse, circuit breaker, 
and a drum type controller, the latter being mounted in ball 
bearings between the two frame members. It is connected to a set 
of resistances, and is operated by a vertical lever moving ina vertical 
plane within convenient reach of the operator’s left hand, through 
an arc of about 120 deg., giving five forward speeds and five 
reverse. No power can be transmitted te the controller, however. 
unless the foot pedal, which simultaneously releases the band 
brake on the jack shaft and throws in the circuit breaker, has 
been pushed down. The controller regulates the amount of 
current sent into the motor through resistances which are placed 
between the controller and the jack shaft. The 24 horse-power 
motor is also mounted between the frame members, just behind 
the leading axle. The form of drive —— allows of speed 
changes in five steps of from 2 to 12 miles per hour, in either 
direction, under a load of about 2500 lb. on a truck 10ft. 2in. in 
length and 42in. wide. 


In a paper read some little time ago before the Institu- 
tion of Electrical Engineers it was pointed out that power and 
railway companies who have cables laid alongside railway lines 
frequently experience breakdowns caused by the breaking of the 
lead sheath due to vibration from passing traffic. This source of 
trouble seems to be confined entirely to cables laid on the solid 
system and takes place at the joints of the troughing. The 
vibration produces, first of all, crystallisation of the lead at these 
points, and finally the lead breaks through. The smaller the cable 
the more severe is the trouble, and even if a small cable and a 
large one be laid alongside one another in the same trench the 
small one will always fail first. This would appear to be due to 
small cables being set into vibrations of greater amplitude owing 
to their small weight, but no doubt it is only a question of time 
before the larger ones also fail. Although it might be snpposed 
that very great vibration such as may be expected on railways is 
necessary before this trouble occurs, serious cases have occurred 
on lead-covered cables laid within 2ft. of tramways which were 
laid on a bed of concrete in the usual manner. The remedy for 
this trouble is to use only armoured cables laid direct in the 


| spontaneous combustion. 


| pipe just above the blade to 


| ground percolators 200ft. long by 12ft. to 18ft. wide. 





ground and at a greater depth than usual if within, say, a distance 
of 4ft. from rails. 


NOTES AND MEMORANDA. 


Tue Chinese use large bells of their own make in many 
of their temples and monasteries, All through Japan and China 
the tone of these bells is ve 
quality of the material u and to the absence of iron clappers. 
The bells are never swung, but are always suspended in a Rxed 
frame, and are sounded by striking them on the outer edge with a 
— mallet. The result is a marvellous softness and mellowness 
of tone. 





is greatly modified by reflection from the surface of the earth, it is 
intimately connected with meteorological processes and conditions, 
Decreased polarisation may be produced by mechanical haze, due 
to the presence of large particles of any description in the atmos- 
phere, or by optical haze, due to a lack of homogeneity in the 
atmospheric layers, 


Ir has been shown that oil with a flash point of 239 
deg. Fah. will not ignite if fired into with a shell, and if dynamite 
is vo gine in a reservoir of this oil, it only throws up jets of oil 
which do not ignite. The only dangerous liquid fuel oils are those 
which have not parted with their volatile, inflammable gases, such 
as absolutely crude oils. In allordinary commercial fuel oils these 
portions are removed, and the oil is safe and contains no power of 


a red-hot poker, nor when hot coals are thrown in it. 


A NoveL method of building up cement piles or 
supports in quicksand is the subject of a German patent. A pipe 
of suitable size has at its lower end an auger point and a helical 
screw blade, several holes being driven through the wall of the 

bapa the discharge of cement grout 
outward. By water pumped throngh the pipe, the apparatus is 
twisted into the sand, jets being used to aid the sinking if 
necessary. When the required depth has been reached, the grout 
is pumped into the pipe and the drill is turned backward to with- 
draw it. Flowing out along the face of the blade, the cement 
becomes mingled with the sand directly above, and the turning 
screw passes the mixture to the space below. A cylindrical pile is 
thus built up in the semi-liquid sand. Others may be produced in 
the same way alongside the first, and these may be readily con- 
solidated into very strong and substantial piers. 


Art the Dalzell and Broomside Collieries, Motherwell, a 
new process for the utilisation of refuse is now in full operation. 
According to the 7'imes the refuse is carried by an endless belt to 
2in. mesh gratings, through which it falls into a hopper. Thence 
the material falls slowly on an inclined sluice on which a stream of 
water is poured. The mixture next passes into a 6in. pipe, which 
takes it at different gradients through a special borehole to under- 
Here the 
water is drained off and is pumped back to the surface for use 
again. The residium sets into a hard mass, which is broken up for 


| building into the face workings of the pit as required. When the 


pipes become choked with mud there is some difficulty in locating 
the fault, but nevertheless the arrangement has proved satisfactory 
and economical, and further additions are to be made to the plant, 
Similar installations are proposed for other collieries, 


In a paper read before the summer meeting of the 
American Institute of Electrical Engineers, Messrs. C. E. Magnus- 


| son and G. H. Smith described researches into the effect of an 


electric current on the corrosion of reinforced concrete. The 
authors have found that moistened concrete is a fairly good elec- 
trical conductor, and the passage of an electric current deterio- 
rated the moist concrete, mainly by cracking. The most likely 
explanation of this cracking seems to be that electrolysis of the 
liquid in the pores of the concrete takes place and the iron rein- 
forcement is oxidised. When converted into ferric oxide iron 
increases to 2-2 times its original volume, so that the concrete 
would be broken by a bursting force. As a remedy, the painting 
of the iron with a special insulating paint is recommended, so that 
the passage of an electric current from the iron to the concrete 
would be prevented ; but so far no completely satisfactory paint 
seems to have been discovered. 


A cERTAIN textile factory was equipped with a number 
of direct-current motors, but a difficulty arose owing to the fact 
that, in the particular operation carried on in the factory, it was 
absolutely essential that the machines should run at constant 
8 . The motors erected were of the shunt-wound type, and it 
was observed that after these had been at work for some time, the 
speed gradually increased, in some cases by as much as 5 per cent. 
or 10 per cent. This speed increase was, of course, due to the 
warming up of the field circuit winding and the consequent 
weakening of the magnetic field. It was judged inexpedient to 
add any shunt regulating resistances in order to correct this speed 
variation, inasmuch as it was not thought desirable to give power 
to the operators to vary the speed of the motors by hand, so it was 
decided to use an alternating-current supply which was available, 
and to erect induction motors, which, as the load on the machines 
was approximately constant, maintained their speed constant 
within very narrow limits. 


THE general properties of fused silica, and in particular 
its remarkably low coefficient of expansion, render this substance 
specially suitable for the construction of permanent length- 
standards of the highest class. According to Dr. G. W. C. Kaye, 
the coefficient of expansion of platinum-iridium, which has hitherto 
been the material almost exclusively employed in the best work, 
is about 9 x 10—6 per deg. Cent., while that of silica over the 
ordinary range is about 0-4 x 10—®, i.e, 1/22 of this amount. 
It is true that the best qualities of invar, M. Guillaume’s nickel 
steel, containing 36 per cent. Ni, have expansion coefficients com- 
parable with that of silica, but experience has shown that while 
invar is eminently useful for working standards, it is quite unsuit- 
able for primary standards, owing to its large thermal hysteresis. 
Fused silica, on the contrary, has been found to be practically 
free from this defect ; it enjoys, in the matter of cost, an enor- 
mous advantage over platinum-iridium ; furthermore, in view of 
the fact that primary standards are always handled by trained and 
skilled observers, its comparative fragility is of small con- 
sequence. 


AccorpInG to our contemporary, the Electrical Review, 
the miniature electromotor recently constructed by M. G. Trevet, 
at Bellevue, France, works most satisfactorily in spite of its 
marvellously small dimensions, This motor is a shunt-excited 
machine with a Gramme ring armature. The height of the field 
magnet is 14.5 mm., the width of base 14 mm., and the length of 
shaft 15mm. The field magnet coil comprises 600 turns of wire, 
0.05 mm. in thickness. The magnet iron is 15 mm. in cross 
section and 33 mm. in average length. The armature, which is 
6.2 mm. in diameter, has 12 teeth ; its windings are sub-divided 
into six sections, and, with 288 turns, have a useful length of 
1.67 m. The commutator comprises six plates, kept together by 
two ivory cones and insulated by six denies plates, the whole 
being screwed with a hexagonal nut on a brass tube forced upon 
the shaft. The diameter of the commutator is only. 2.8 mm. 
Each of the brushes consists of two plates kept together by three 
riveted cross stays, and they are pressed against the commutator 
by a ring, screw and spring. A piece of silver—in place of the 
carbon used in actual practice—serves tu effect the contact. The 
brushes are 3 mm. long, 1 mm. wide, and 0.7 mm. thick. The 
brush-holders are adjustable, connection with them being made by 

rforated screws. The motor in full operation takes 0.2 ampére 
at 3.5 volts, that is, 0.7 watt. 


soft and smooth, due to the superior | 


From the data given in a paper read some little time ago mine les. 


in Washington, it appears that while the polarisation of sky light | 


MISCELLANEA. 


Ons of the finest coast lights in the world, for its size, 
has been erected by the Chinese Imperial Maritime Customs at Chi- 
lan Rock, about 80 miles north of Hong-Kong. The work of installa- 
tion has been going on for about two years, and the light first, came 
into operation on June 3rd. Some idea of its power may be gained 
when it is stated that it can be clearly observed at a distance of 
24 miles. The illuminating apparatus is group flashing of the first 
| order, showing three white lightning flashes in quick succession 
2 seconds. The approximate power of the flash is 490,000 





Statistics recently compiled by the American National 
Fire Protection Association show that of 11,257 fires in buildings 
equip with automatic sprinklers the protection was successful 
in 95-01 per cent., or 10,695 instances. In these cases the 
—- either extinguished the incipient blaze or held it in 
check, the operation of a single sprinkler head being sufficient in 
3286 fires. In 6146 blazes two or three heads put out the fire 
before a larger ber were opened hy the heat. Approximately 
59 per cent. of the fires occurred during the daytime or between 
the hours of 6 a.m. and 6 p.m. The fires in buildings equipped 
with automatic sprinklers, which amounted to 4-99 per cent. of 
the entire number reported, were for the most part due to pre- 
ventable causes, 








; Oil with a fire test of 180 deg. to 200 | 
deg. Fah. is as safe as coal, and it will not ignite when stirred with | 


Its total weight is only 7 grammes. | 


At Malmesbury, where the main road bends at right 
angles, a large sheet of looking-glass has been placed, out of 
| reach of danger, with the object of warning drivers of vehicles 
| when other vehicles are nearing the corner from the opposite 
| direction. In commenting upon this scheme, our contemporary, 
| the Builder, states that this idea might with advantage be copied 
throughout the kingdom, for by the aid of such a simple device 
many accidents would be avoided. To motorists especially, whose 
dashboard mirrors already give notice of cars approaching from 
behind, the use by municipalities of ‘‘ looking-glass corners ” 
would be a boon. Many places could be named where this simple 
contrivance would be appreciated ; one of them is on the Dorking 
road, at the bad left-hand turn on the London side of Mickleham. 
Of equal importance to the public safety is the necessity of trim- 
ming high hedges at points where roads cross. The latest fatal 
accident from this neglect is reported from Hounslow. 


In the report of the Home-office Committee on the use 
of electricity in mines, it is stated that proper design and good 
construction and workmanship are too often absent from colliery 
installations, and apparatus is bought on account of cheapness 
| rather than on account of quality or suitability of the design for 
| the purpose in view, a tendency the effect of which is augmented 
| by the intense competition among manufacturers of electrical 
| apparatus. This policy is bad for the collieries, because it 
| involves heavy maintenance costs and introduces unnecessary risks. 
| For example, switchgear is, toa large extent, used asa measure 
of safety ; but if of bad or unsuitable construction it becomes a 
source of danger. The use of properly designed and wel/ 
constructed apparatus certainly nel in a saving of maintenance 
costs, and if apparatus be chosen with proper regard for its 
purpose it need not be expensive even in first cost, as simplicity 
of design and construction are essential features of good apparatus. 





Ar a new American electric power plant 3000 kilo- 
watts is being constantly pumped inte the interior of the power- 
house in the form of hot air from the generators, and although a 
supply of cool fresh air is conducted to the generators, after 
passing through them the air is released in the engine-room, no 
attempt being made to guide it in its passage to the outside, In 
a paper read before the National Electric Light Association in 
America, Mr, R. B. Williamson proposes to turn this hot air to 
good purpose. About 125 cubic feet of air per minute must be 
supplied for every kilowatt lost, and, in weight, this volume of 
air, containing from 3 to 6 per cent. of the total output of the 
station, often exceeds that of the steam consumed in the same 
period. In one Amefican generating station the hot air is con- 
ducted away to a factory during the winter time, although in 
summer it has to be turned into the atmosphere. A more 
practical proposal suggested by Mr. Williamson is to use it asa 
pre-heated air supply to the boilers, where considerable economies 
could be effected by its use. 


For about three decades the Swedish shipbuilding 
industry has been in an unsatisfactory condition, from which it 
seems unable to rise without powerful help. During the middle o 
the eighties, when, with regard to new built tonnage, a seriors 
decline first began to make itself felt, abouta third of the requisite 
new mercantile tonnage was delivered from Swedish shipyards, 
while but ten years earlier the reverse was the case, i¢., the 
imported tonnage only constituted about a third of the newly 
acquired tonnage. After that the proportion became temporarily 
still worse, so that, for instance, f nee en 1909 the Swedish built 
mercantile tonnage reached only about one-tenth of the imported 
tonnage. According to preliminary statistics for that year, 
32 vessels with an aggregate gross tonnage of 11,557 tons were 
built within the country, while during the same period 57 vessels 
with an aggregate gross tonnage of 37,901 tons were procured 
from abroad. Of the latter vessels, about 23,000 tons represented 
newly-built and about 14,000 tons second-hand vessels, which 
figures show that the import into Sweden of second-hand vessels 
was considerably less than the import of new ones. 


Waite erecting a temporary telegraph line in Uganda 
in 1900, states the Post-office Hlectrical Engineer's Journal, it was 
found that the poles cut for the line took root and burst into leaf 
soon after they were planted. Since then the use of growing poles 
has been greatly extended, outlying districts being connected up 
by their means, so that at the present time there are over 500 
miles of growing poles. The tree used is a species of wild fig, 
locally known as the bark-cloth tree, from the fact that natives use 
the bark for making a rough cloth which forms the sole clothing 
m .terial for the.majority of the inhabitants. Vibrating sounders 
are used on these growing pole lines, as the low insulation does not 
allow of the Morse sounders being used on the long distances over 
which it is required to work. The growing pole, however, does not 
make an ideal telegraph pole, and is far from a favourite with the 
maintenance engineer. The leaves occasionally get beyond the 
efforts of the lineman, causing leakage by contacts, and poles are 
constantly dying and being eaten by white ants (termites). The 
chief reason for their extended use is that of first cost. A grow- 
ing pole can be procured for from 4d. to 8d., against an iron pole 
costs from £1 to £1 10s. 


A PAMPHLET setting forth the results of certain experi- 
ments which the United States Bureau of Mines has been carrying 
out shows that methane frequently continues to be given off from 
coal for a long period after it has been mined, even at ordinary 
atmospheric temperatures and pressures. There is apparently no 
difference in the quantity evolved, or the rate at which it is given 
off, when the experiment is conducted in a vacuum or at ordinary 

ressures. Various qualities of coal were tested for different 
engths of time, and the quantity of gas given off varied greatly. 
Thus at the end of seventy-five weeks one coal had given off 1.821 
times its own volume of gas, and one was still showing signs of 
evolving more. Another one at the end of nine weeks had evolved 
only 0 184 times its own volume of gas. Thereafter it apparently 
ceased to produce gas, even although the experiment was carried 
on for twenty-six weeks longer. As regards the loss of heating 
value due to this escape of gas, it is insignificant. Thus, with the 
largest volume of gas evolved from any coa! examined—the seventy- 
five weeks’ test referred to above—the total loss of calorific value 
at the end of the seventeen and a-half months was only 0.16 per 
cent. of the original figure. 
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whatever can be taken of anonymous communications. 

We cannot undertake to return drawings or manuscripts 
therefore, request correspondents to keep copies. 
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The Prevention of Strikes. 


WHEN the country has just passed through one 
disastrous strike, escaped another by the skin of its 
teeth, and sees a third at no great distance ahead, 
it is little to be wondered at that on all sides we 
hear the means of preventing the recurrence of 
such industrial warfare discussed. That strikes 
can ever be wholly avoided is a radical impossi- 
bility. We cannot say to a man in a free country 
you shall work for such or such a master till we 
give you leave to change—only Socialism would 
suggest such interference with the subject's liberty— 
nor can we prevent human nature from now and 
then getting restless and quarrelsome. ‘Trade dis- 
putes are bound to occur, and the probability that 
they can invariably be settled by conciliation is 
remote. We may take it, then, that strikes cannot 
be wholly prevented ; but, on the other hand, it is 
certain that they can be reduced in number, and that 
some of the worst features of recent disturbances can 
be obviated. 

The railway strike, like many others, was 
entered into in violation of a double contract. 
The men had made an agreement with their 
employers to try an experiment for seven years. 
They broke that bond with more than three years 
yet torun. But besides that, every workman, by 
the common law of the Jand, makes a contract with 
his employer, at the time he enters his service, 
that he will not stop work without giving a day 
or a week or a month’s notice, or whatever the 
arrangement may be. If during his service he 
leaves his work, then the employer has as good a 
ground of action against him at law as the servant 
would have against the master for wrongful dismis- 
sal. Against everyone of the railway servants who 
left his work on the night of August 21st without 
having given the proper notice, the railway com- 
panies could take legal action, every servant so 
breaking his contract being liable for the damage he 
had caused to the railway companies. When, how- 
ever, we recall that there were between sixty and 
seventy thousand offenders—neglecting the liability 
of minors—and when it is remembered that the 
difficulties of defining the liabilities of each par- 
ticular one, and the impossibility of collecting any 
damages when judgment had been secured, it will 
be seen that it would not pay the companies to take 
such action—save as retribution. Up to 1906 the 
companies had another course open to them. In 
1905 the famous Taff Vale case was decided by the 
House of Lords. It made trades union officers 
liable for damages done by them in inciting work- 
men to break their contracts. This gave the em- 
ployers a magnificent weapon for putting a stop 
to the illegal strike. It did not, on the other 
hand, do anything whatever to stop men tendering 
their notices in due form, and leaving after the 
expiration of the specified or understood term. It 
was, however, too much for the trades unions, and 
the Labour party made such a disturbance, and 
levelled such threats at the Government, that the 
latter weakly consented in 1906 to the passage of 
the notorious Trades Disputes Bill. To this 
outrageous measure may be credited the succession 
of sudden strikes which have followed. It put 
trades unions above the ordinary law of conspiracy, 
giving them free scope to do unlimited damage to 
their employers’ business under the cloak of “a 
trade dispute,” and legalised that form of intimida- 
tion which is called picketing. If it could be got 
rid of, and it must be got rid of, then not 
only would the illegal strike at once come 
to an end, but the spread of any strike by 
such methods as have been employed in Wales for 





the last two years, and as were used by the rail- 
way strikers in August, would be prevented. It is 
not the place or the time to discuss what measure 
might take its place; that can all be done later, 
but with the memory of the danger through which 
we have passed fresh in our minds, it is important 
that employers shouid resolutely determine to leave 
no stone unturned to have repealed at the earliest 
possible moment an Act which is a continual 
menace to the peaceful industry of the country. 
We do not pretend that to make the funds of trades 
unions liable for damages would put an end to all 
strikes. Far from it, the temper of the men is at 
present such that in absolute defiance of their leaders 
they throw down their tools, but in such cases the 
trade unions do not give strike pay, and they are 
therefore less to be feared than the organised out- 
break. But we dosay that, however a strike began, 
it would never spread to the dimensions strikes 
now reach, if it were not for the coercion exercised 
by the more aggressive on the more peaceful workers. 
The absolute liberty of the subject to work, if he 
chose, whether he be a member of a union or 
not, ought to be established on the firmest ground. 
Peaceful persuasion cannot, and quite rightly, be 
prohibited, but peaceful picketing, as the words are 
interpreted by a mob, can and must be put down. 

In conclusion, we shculd like to make a suggestion 
of our own with regard to the prevention of strikes. 
There is abundant evidence now to show that there is 
always in every trade dispute a very large number 
of men who are opposed to strong measures. There 
is also no lack of evidence that the method of 
balloting followed by most, if not all the trades 
unions, is not such as to give due weight to the 
opinion of this peaceful party. The ballot is, as a 
rule, open, not secret, and whilst every obstacle 
is put in the way of the peaceful man, the warlike 
one finds the path made smooth for him. Voting 
under such circumstances becomes a farce. It does 
not represent the true feelings of the men, and the 
ostensible majority is in many cases nothing more 
than « turbulent minority. We suggest to the 
Board of Trade that, just as an experiment, it con- 
ducts the ballot in one or two large trade disputes 
on the most approved parliamentary lines. All the 
workmen, unionist or non-unionist, affected would be 
included in the register. We fancy the Board would 
find, possibly to its astonishment, that in five or 
six cases out of every ten the party in favour of a 
strike was in a minority. We do not suggest that any 
legal use should be made of the knowledge gained, 
but we propose that it should be published broad- 
cast, so that the general public might be made 
aware of the true feelings in the trade, and it 
would then know whether to give or withhold its 
sympathies with the strikers. 


The Corrosion of Steel in Concrete. 


' AFTER almost complete neglect for many years 
engineers and chemists have at last awakened to 
the necessity of studying the corrosion of metals, 
and tests of various kinds are being made in many 
quarters. The bulk of them, it is to be feared, are 
useless. They are made without sufficient scientific 
knowledge to begin with, and particularly without 
knowledge of the elementary facts of corrosion 
processes ; but even when they are not vitiated by 
ignorance of this sort they are—frequently perforee— 
either made on specimens of such small dimensions 
that no general deductions can safely be drawn 
from them; or with the help of acidulated solutions 
which may introduce conditions which render them 
valueless as indications of the corrosion to be ex- 
pected under natural conditions. Yet no experiment 
of any kind is to be deprecated ; the only thing that 
is to be feared is dogmatism from any experiment, 
good, bad, or indifferent, in the present state of our 
knowledge. 

Our ignorance of corrosion processes, in spite 
of all the work that has been done on them, is 
colossal, and the safest course for some time to 
come will be to go on collecting experiences and 
collating them. Then, in due course, some genius 
will arise who will make a generalisation from the 
whole lot which will stand every test that may be 
applied to it, and we shall be able to say, ‘ We 
know.” At present we can only guess. We are 
not even certain of such an elementary item as the 
need or not need of an acid to start corrosion. One 
party of chemists, by a brilliant series of experi- 
ments, proves that acid is unnecessary, whilst 
another, by equally or more convincing experiments, 
proves that itis. We are reminded of the theories of 
spontaneous generation that set the world by its 
ears in the seventies. Indeed, there is a very close 
resemblance, for the ultra-microscopic contents of 
the air and water are at the bottom of the trouble. 
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The acid people say you cannot get rid of all the 
acid from water by the method the non-acid 
people use, and even if you could you would 
not clear away the layer of air that adheres 
to the surfaces of the vessels you employ. The 
non-acid people contend that their experiments are 
conclusive, and that in any case they have a theory 
which does not require acid, and therefore acid is 
not necessary, and if any does remain it is an 
incident and does not count, and so on. All the 
time, moreover, these chemists are fighting about 
conditions which never occur in practice. They 
are using almost pure iron, and they are subjecting 
it to as “pure” conditions as they can get. Of 
course, they are right within their lights; you can 
never get a clear answer to a scientific problem if 
you ask more than one question at atime. With 
such an impure alloy as commercial steel, acted on 
by such impure media as the air we breathe and 
ordinary untreated water, a hundred things may 
happen together. Chemical, thermical, electro- 
lytical, mechanical, and a dozen other forces 
may combine to prey upon the surface of the 
iron and make rust. But, and there is much virtue 
in a but, that is just what the engineer wants to 
know. He wants to know what the steel he buys 
for £6 10s. a ton will do when he builds a bridge or 
plates a ship with it, and so he goes on making 
experiments of his own under what he deems to be 
normal conditions. Unfortunately, the results do 
not always agree. One man finds basic steel better 
than acid, and iron better than either; whilst 
another can do nothing with iron, and finds his 
basic steel a mass of rust whilst the acid is un- 
touched. We have yet to find out why these 
differences arise, and that is where the chemist is 
helping us by showing us how we are involuntarily 
changing the conditions. He has not, however, yet 
come forward with what may be described as a 
standard test, and till he does we shall have to go 
on plodding away and stringing our facts together 
as best we can. 


Recently attention has been directed to the very 
important question whether concrete is a rust 
preventive. Ithas been discussed for years past, 
and bolts taken from hydraulic works, lighthouse 
foundations, and so on, have been produced to 
show that there is no corrosion inside good con- 
crete. But the experimentalist is not satisfied 
with such evidence, and he has gone to work on the 
subject in his own way, and as before with more 
or less conflicting results. There is, however, 
very fair evidence for believing that sound, fairly 
rich concrete, particularly if it is alkaline, does 
protect iron indefinitely from corrosion, and, 
according to Blount at least, it does not matter 
if the iron is slightly rusted to begin with—a very 
important point, not only because it saves the 
trouble and expense of cleaning the iron, but because 
many engineers are convinced that cement adheres 
more closely to a slightly rusted surface than to a 
clean one. But the protection of the metal depends 
upon the opaqueness, if we may so put it, of the 
concrete to air and water. If water is absorbed by 
concrete, then it is certain that corrosion will take 
place sooner or later, in spite of the covering, for 
the water will always carry in some air with it. 
Burgess asserts: “It has become a generally 
appreciated fact that concrete absorbs water and 
aqueous solution, and thereby becomes electro- 
lytically conductive.” If that is true of all con- 
cretes, and not only of those carelessly prepared, 
then it is difficult to see how they can prevent 
corrosion. The point requires further investigation. 
That water was absorbed in certain experiments 
that Burgess carried out at the University of 
Wisconsin when he embedded mild steel tubes in 
concrete, and then passed an electric current 
through fresh or salt water in which the samples 
were placed is certain. Corrosion always took 
place, which is sufficient indication that the 
liquid found access to the steel. Under ordi- 
nary conditions such active electrolytic action 
as Burgess invoked—eight volts pressure—is not 
to be expected, but the effect of a strong current 
is mainly to accelerate the action, and if corrosion 
went on under these conditions rapidly it would go 
on under less violent conditions just the same, only 
more slowly. What is necessary, then, is to show 
that good concrete is absolutely impervious to 
water, or that it can be made so, for if it is not 
steel embedded in concrete in such positions that 
water has time to work its way through the con- 
crete must, as soon as the inhibitive action of 
the alkalinity of the cement is neutralised, suffer 
corrosion like any other iron. This seems an 
unavoidable conclusion, and in view of the fact 
that all concrete is now generally regarded as 





Providentially, there are several methods of 
making concrete water-proof—it is odd, in this 
connection, that the old rust joint under a new name 
should be one of them—and it would seem prudent 
where standing water is expected to use some such 
preparation to protect armoured concrete. 


The German Steel Syndicate. 


Ir is scarcely possible to imagine a statement 
of a more colourless character than the annual 
report of the German Steel Syndicate, which has 
usually been referred to in this journal in previous 
years as being of interest to British iron and steel 
producers, both because the syndicate is a great 
commercial undertaking, and because it is a keen 
competitor in the markets of the world for semi- 
finished steel, railway material and shapes which form 
the A group of products, and are the only articles 
disposed of, and consequently price controlled by 
the syndicate. On the other hand, it is well to 
recall the fact that the syndicate also regulates the 
production of bars, wire rods, plates and sheets, 
tubes and castings and forgings which constitute the 
B group, but the sale thereof is exclusively in the 
hands of the constituent works, which fix the prices 
according to their own individual inclination. The 
total tonnage allotments of the members amounted 
to 12,440,000 tons on April 1st, 1911, the A group 
representing 6,259,000 tons, and being slightly higher 
than the 6,181,000 tons composing the B group. As 
the present agreement of the Steel Syndicate will 
expire on June 30th, 1912, it might be expected 
that the current report, which has just been pub- 
lished for the year ended March 31st, 1911, would 
have something to say on the subject of the future 
of the combination; but not a single sentence 
deals with this important point, notwithstanding 
that negotiations with the object of attempting to 


menced next month. The report is also reticent 
respecting the proposals which have been made by 
various constituents in recent months for obtaining 
increases in the tonnage allotments for most of the 
products in the B group, and equal reserve is 
manifested on the delicate question of the growing 
preponderancy of the B group from the point of 
view of the total actual tonnage disposed of as com- 
pared with the turnover in A products. Such 
profound silence on important matters reveals the 
great uncertainty as to the future of the syndicate. 
When, therefore, no information is forthcoming in 
these directions, it is not surprising that silence is 
likewise maintained regarding the syndicate’s 
interest in the International Rail Convention, the 
International Joist Convention, and the Inter- 
national Semi-finished Steel Convention. It is 
also not astonishing in the circumstances that the 
syndicate totally ignores the recent International 
Steel Trade Conference held at Brussels, and conse- 
quently does not disclose the real objects of the 
committee appointed at the conference. 

The report of the syndicate, apart from detailing 
the course of business in semi-finished steel, rail- 
way material, and shapes throughout the year 
1910-11, is principally a statistical document, 
referring to the A group of products. The B group 
is dismissed with two graphical representations of 
the increase in the turnover, and the expression of 
regret that the Bar Convention was not prolonged 
after the end of March, whilst practically all the 
attention which international trade receives is the 
admission that United States competition has 
become specially perceptible in the world’s markets. 
Nevertheless, something of interest may even be 
gathered from the statistics, especially when we 
supplement them by figures from the B group, as 
issued by the syndicate every month, although the 
exclusion of this particular information from the 
report itself is somewhat difficult to understand, 
except on the ground that the development of the 
B group is a very sore point with some of the con- 
stituents. If, now, reference is first made to the A 
group the report shows that the total turnover in 
the twelve months ended with March, 1911, 
amounted to 5,337,000 tons in round numbers, as 
compared with 5,017,000 tons in the preceding 
financial year, being an increase of 320,000 tons. 
But the deliveries in 1910-11 were far from reaching 
the maximum of 5,756,000 tons which was attained 
in 1906-7, and they were also 922,000 tons less 
than the allotments in this group for the twelve 
months ended with March. The turnover in B 
products as reported by the constituents to the 
syndicate totalled 5,846,000 tons in 1910-11 as 
contrasted with 5,251,000 tons in 1909-10, being 
an augmentation of 595,000 tons. A simple addi- 
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tons in the previous year, or an increase of 
915,000 tons; but the former still shows a defj- 
ciency of 1,257,000 tons as compared with the 
before-mentioned allotments of 12,440,000 tons. 
In other words, the deficiency in question repre. 
sents the actual tonnage which the steel works 
are as yet either unable to produce, or it is im- 
possible to find a market for, but if the former 
is the correct explanation the hiatus will probably 
soon be filled in view of the numerous extensions 
of plant and absorptions of smaller undertakings 
which have been in progress for some time past, 
and show no signs of approaching finality. 

The severity of competition in the international 
iron and steel trades has now become so pronounced 
that it is necessary to take into consideration the 
part played by the German Steel Syndicate in the 
matter. In the case of semi-finished steel, the 
trade in which is specially pushed in Great Britain, 
the syndicate’s exports in 1910-11 were the largest 
ever known, and amounted to 36.92 per cent. of the 
total turnover in this material. The exports of 
railway material also attained to record figures and 
formed 44.08 per cent. of the total deliveries, but 
those of shapes were only 25.64 per cent. of the 
total volume of business, and were slightly exceeded 
in 1905-06 and in 1907-08. The total exports of A 
products reached 1,915,000 tons, as contrasted with 
1,536,000 tons in 1909-10, and 1,389,000 tons in 
1908-09. It will be seen that the exports in the 
past financial year experienced an advance of 
279,000 tons, but as the total turnover only in- 
creased by 320,000 tons, it will be found that the 
inland consumption actually declined by 59,000 
tons, thus showing how strenuously the foreign 
trade is being cultivated. It is scarcely necessary 
to say that the exports of B products, which the 
constituent works are able to dispose of at any 
prices obtainable, which will ensure the securing of 
orders, have similarly advanced in the year 1‘)10-!1, 


was set forth in a previous issue of this journal. 
Indeed, the total turnover in the more highly 
finished products has long since outstripped that in 
the A group, and a further advance has been made 
down to the end of July. Itis impossible for the 
moment to say what the financial results of the 
year’s turnover has been to the syndicate itself as a 
company or to the Members individually. But if 
the financial results ofthe constituents themselves 
are taken into consideration, it will be found that 
the combined effects of the syndicate onthe onehand, 
and the disposal of a portion of their output by them- 
selves on the other, have been highly beneficial to the 
works as commercial undertakings. 
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Syndicalism and Labour. By Sir Arthur Clay. London: 
John Murray. 1911. 

THE appearance of Sir Arthur Clay’s little book could 
hardly be more opportune. A genera] strike—the out- 
ward and visible sign of “ syndicalism "’—is barely over, 
and the mind of the public is ready to absorb all that 
may be presented to it on a subject that has touched so 
nearly its comfort and welfare. It is better, too, that the 
work should follow the strike than that it should have 
just preceded it, for in the latter case it would have been 
read and forgotten, whilst in the former the evidence of 
our own senses to the reality of syndicalism enforces every 
point the author desires to make. It is a book well 
worth reading, because it is full of that rather discredited 
quality common sense, because it is sober and unbiassed, 
virtues not always easy to find in works on such 
“touchy ” subjects, and finally because it presents us with 
an array of facts embellished by sound critical remarks. 
To many the first object in opening the book will be 
to find out what sydicalism is. We fear they will suffer 
some disappointment. As to what syndicalism does 
there can be no doubt; but the only description of what 
it is that we have succeeded in discovering is that it is a 
“ religion ’—not, we submit, a very satisfactory definition. 
More satisfaction is to be obtained from studying its 
origin and its object. Syndicat is the French word for a 
trade union, and syndicalism, therefore, is literally the 
system adopted by trade unions to further their interests. 
It has, however, come to stand for the policy of the 
Confédération Général du Travail, and that policy is “ the 
destruction by force of the existing organisation, and the 
transfer of industrial capital from its present possessors 
to syndicalists, or, in other words, to the revolutionary 
trades unions.” The weapon employed by the body 
holding this amiable principle is the general strike, and 
hence it has come about that the general strike and 
syndicalism are looked upon as one and the same thing. 
The baffling feature of the whole insane policy, if 
policy it can be called, is that it is purely and simply 
destructive. There seems to be no intention whatever to 
build up out of the captured capital a new industrial 
world. It must either, according to the light in which 
we regard it, be looked upon as pure brigandage, or as a 
punitive exhibition established to “larn” the fortunate 
ones of the earth to be capitalists. Possibly it would be 
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more or less porous, an important conclusion. 








the two classes in 1910 11 as against 10,268,000 
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own disciples shall carry off the spoil. “The teaching of 
gvndicalism may be summarised in one simple precept— 
that those who have, and who pay wages, ought to be 
deprived of their property for the benefit of those who 
have not and who receive wages.”” Phrases of sucha similar 
ring are so constantly in the mouth of the Socialist that 
one may be forgiven for imagioing that there is some- 
thing akin in syndicalism and Socialism. Against this 
error Sir Arthur Clay warns us. “ Socialists in general,”’ 
he says, * would not be at all disposed to admit that there 
is any kind of connection between Socialism and Syn- 
dicalism. Parliamentary Socialists abroad and State 
Socialists in this country would certainly repudiate such 
a connection ; in fact, their doctrine and that advocated 
by syndicalism are mutually exclusive, since the one 
requires the destruction of the State, whilst to the other 
the supremacy of the State is the principal object.” We 
find it a little difficult to follow Sir Arthur Clay here. 
He is possibly correct in asserting that the Syndicalists 
require the “destruction of the State ;’’ but the proposi- 
tion is so amazing that the mind is baftled by it; we 
cannot conceive of any nation existing without a State, a 
ruling body of some kind. The only explanation that 
occurs to us is that the duties of the Syndicalists end with 
the work of destruction. They are, so to speak, a political 
smoothing plane which prepares the timber for the 
re-builders’ hands. 

Leaving the difficult question of what syndicalism is, 
the author discusses what it does, passing in review the 
strikes which may be regarded as more or less inspired by 
its principles. We get in these chapters a very valuable 
review of the general strikes of recent years, beginning 
with those in France and then passing on to similar, 
manifestations in Sweden, Italy, and Spain. Had 
the book been delayed a few weeks the United 
Kingdom would have been included, and the author 
might have been led slightly to modify his opinion 
that syndicalism is a doctrine unlikely to commend 
itself to British wage earners. The fact with regard 
to all “general strikes” that stands out most pro- 
minently in Sir Arthur Clay’s review is that they have 
one and all failed, and that with the single exception of 
the Post-office strike in France, for which there was some 
justification, the workpeople have been the chief 
sufferers. The reason why they have failed is made 
quite clear, and we wish to lay particular stress upon it. 
{tis because the governments in the various countries 
affected have shown a firm front to the strikers. The 
Post-office strike in France was crushed by the Govern- 
ment summarily dismissing 600 malcontents, the strike 
of the Inscrits Maritime by the institution of proceedings 
against 550 of the strikers, and the great railway strike 
of 1910 by M. Briand’s courageous action in mobilising 
all the railway men. It might have been added that, as 
Monsieur Guyot tells us in his recent book on railway 
strikes, earlier outbreaks were crushed by the wholesale dis- 
missal of malcontents. The Swedish general strike of 1909 
stands apart by the fact that it was absolutely peaceful, 
but its failure, again, owes much to the firm attitude of 
the Government, which refused to take any part in the 
dispute beyond preserving order. In Italy the railway 
and agricultural strikes of 1907 and 1908 were met firmly 
by the Government, which did not hesitate to use troops to 
quell disorder ; they were absolute failures. Finally, in 
the Spanish strikes of 1909, the effect of firmness on the 
part of the Government was again shown, “the action of 
the Government in promptly declaring martial law, in 
arresting Senor Inglesias, the Socialist leader, with several 
of his adherents, and in closing the Socialist head- 
quarters, the Casa del Pueblo, effectually suppressed the 
movement everywhere, except in Barcelona and its 
neighbourhood.” Later Barcelona, which was in the 
hands of the revolutionaries, sent a deputation to the 
Government which very rightly clapped them instantly into 
prison, and sent 5000 troops to bring Barcelona to order— 
which was done without the firingof ashot. Thus in every 
case where a general strike has been met by firmness on the 
part of the Government it has failed hopelessly. The 
only other instance came too late to be included in Sir 
Arthur Clay’s book. In what light it is to be regarded 
it is difficult to say. One thing, however, is certain, that 
the organisations which provoked the strike were not 
shown, as they should have been shown, that under 
no circumstances would that method of interfering 
with the industries, food, and health of the country 
be tolerated. Whatever course might have been taken 
subsequently no parleying whatever should have 
been entered into with insurrectionaries. Firmness 
would have discouraged any other attempt at syndicalism, 
whilst the fact that it was engaged in with impunity, and 
possibly with a successful result, will lead to its being 
invoked on other occasions when its use is likely to be 
profitable. 

From this historical commentary on Syndicalism on 
the Continent, Sir Arthur Clay brings us to the dis- 
cussion of Syndicalism in the United Kingdom and 
leads us into political subjects, which it is not our business 
to discuss. We have already remarked that we are 
unable to follow our author in his distinction between 
Syndicalism and Socialism, and these chapters add to our 
difficulty, for if we may credit Sir Arthur Clay, the State 
Socialist Party, presumably the I.L.P., is seeking to get 
all the trades unions into its power, so that it may for its 
own ends call every now and then a general strike. To 
believe, under these circumstances, that there is animosity 
between Socialism and Syndicalism, is to believe that 
there is animosity between the headsman and his axe. 
They have at least, as Sir Arthur himself admits, a com- 
mon interest. We could follow with much pleasure our 
author as he draws skilfully together the threads of his 
argument, but we must be content to quote a couple of 
passages from these political chapters, and reserve space 
to say something about a subject of living interest at 
the moment. 

The first quotation gives a very true statement of the 
attitude of trade unions:—‘ They are necessarily anti- 
social bodies ; they exist for the sole benefit of one par- 








ticular class, their action is wholly self-centred, and they 
pursue what they believe to be the interests of their class 
without regard to the effect of their action upon society at 
large, or upon the prosperity of the community.” We 
can hardly blame trade unionists for this attitude when 
we see on every hand self-interests or fads being fought 
for strenuously by separate little parties with not the 
smallest consideration for the effect upon others. Self- 
interest is a law of the universe which no creature on the 
earth attempts to resist but man; it is not surprising 
that he occasionally strikes back to his wildling origin. 
But it js the duty of the community to see that these 
selfish instincts are not given free play and that some 
amount of control over the union is preserved. The 
second quotation throws a sinister light on all recent 
disturbances. “Is it not possible, then, that the ominous 
social oe which have distinguished recent strikes are 
attributable in a great measure, not to any formal alliance 
or predetermined action between the enemies of society, 
but to the fact that it is the common interest of them al] 
to maintain and increase the discord, the continuancy of 
which so materially assists their designs.” We leave that 
passage to the thoughts of the reader. 

At the present moment, when the “ Labour Parlia- 
ment” is sitting, the chapter in which Sir Arthur Clay 
discusses the Osborne judgment will be read with especial 
interest, not so much because of the importance of that 
case, as of the light it throws upon the meaning of votes 
at trades union congresses. It is very largely based 
on Mr. Osborne’s little book entitled ““My Case.” This 
trades unionists will deem biased evidence, but Mr. 
Osborne’s strictures on the system are supported, in part 
at least, by such an ardent sympathiser with unionism 
as Mr.SidneyWebb. Asmostpeopleare aware the delegate 
at a trades union congress has voting power proportional to 
the number of men in the union he represents ; he has one 
card for “ each 1000 or portion of 1000 of its members.” 
Before the delegate goes to the Congress the opinion of 
the men on certain questions has been taken by ballot. 
But such a ballot! If we may believe Mr. Osborne, it is 
a farce from beginning to end, the official party always 
gaining its end by tricks and stratagems, and in some 
cases even filling up all the voting papers itself, to save 
the members trouble. Add to this that the ballot is not 
secret, and we see how little likely it is to represent the 
true feelings of the men. Note further that the delegate, 
armed with this majority, casts his vote according to 
it, and hence represents the whole body of men as 
being in favour of whatever the motion may be. The 
minority is not represented in any way, except that such 
delegates as may be in opposition count their votes in the 
same way. Clearly the figures have absolutely no mean- 
ing at all; they may be regarded as representing the 
the relative powers of the unions but as nothing else. 
They certainly do not reflect the feelings of the individual 
members of the unions. As a rule, the delegates vote 
upon specific motion on which the opinions of the unions 
have already been taken, but the Parliamentary Com. 
mittee is entitled to bring forward any subject it chooses 
at the congress, and “ thus the delegates are able to use 
the voting of their unions to support or oppose proposals 
of which the men may never even have heard” It 
would not be too much to ask that, as a return for the 
concessions which have been made to trades unions in 
recent years, they should put their voting machinery in 
order, so that the real opinion of their members might be 
known. 

There is ‘much more in Sir Arthur Clay’s book, 
which will be read with close attention. We may 
particularly direct attention to his account of what may 
be done by the united efforts of amateurs to counteract 
the evil effects of the general strike. In Sweden, for 
example, many of the municipal services were carried on 
by volunteers. This idea, we are glad to observe, has 
been taken up here, the various motor car associations in 
particular proving their willingness to organise a trans- 
port service if the railways were stopped. But in Sweden 
the success of the volunteer effort was due to the main 
tenance of peace, and here it would depend on the same 
thing. If it required the whole standing army, then the 
whole standing army should be employed to keep open 
the lines of communication and to repress ruthlessly all 
attempts at rioting and disorder. 


Punjab Rivers and Works: A Description of the Shifting 
Rivers of the Punjab Plains and of Works on them, 
namely, Inundation Canals, Flood Embankments and 
Rwer Training Works, with the Principles for Designing 
and Working them. By E. 8. Bellairs, M. Inst. C.E., late 
Superintending Engineer, Punjab Irrigation. Printed at 
the Pioneer Press, Allahabad, 1911. 

Tue above work, produced in pamphlet form, has the out- 

ward appearance of a Government record of awkward 

foolscap size in a paper cover. It is, however, a valuable 
manual of general rules and principles dealing with 
problems which present themselves to the engineers in 
charge of the inundation canals from the Punjab rivers, 
and the practice advocated is based on the personal expe- 
rience of the author, extending over a great many years. 

The method adopted for the training of the river Indus 
in its western movements, particularly in the district of 
Dera Ghazi Khan, is chiefly worthy of attention, as it is a 
subject that has been brought prominently before the 
public in recent years by the destruction of the town 
of the above name, containing a population of 20,000 
inhabitants, and by the imminent danger to the military 
cantonment with its costly buildings. 

The treatise should be of the greatest interest to all 
engineers who have to deal with shifting rivers such as 
the Indus or Nile and of much value to the young engi- 
neer who may, for the first time, be brought to face the 
peculiar problems involved in the maintenance of inunda- 
tion canals in the Punjab or Sind. Even to the experi- 
enced canal officer the record of the various details and 
examples must prove useful. 

The work is divided into chapters, sections, and 


articles, and consists of 65 foolscap pages, with 47 figures, 
of rather rough execution, in a series of plates at the end. 

Chapter I. is briefly descriptive of the rivers and the 
changes due to the action of floods on their beds and 
banks, and gives a short notice of the works undertaken 
in connection with the inundation canals, flood embank- 
ments, river training, and other works. Chapter II. is a 
more detailed account and history of the working arrange- 
ments involved in inundation canal management. 
Chapters III. and IV. dea] with tlood embankments and 
river training works, the latter chapter giving a useful 
description of the methods adopted in the shape of spurs, 
stone embankments, hurdles and groynes, as well as the 
method of planting belts of trees for the protection of 
the river banks from erosion. 

The author warns the reader of the confusion which 
often exists in the popular mind between these two classes 
of work, and points out that the one serves to prevent a 
flood spilling over the country and may do little more than 
temporary damage, while the other is designed to pro- 
tect the river bank from erosion which may reach a town 
or houses and destroy the land or structures within its 


range. 

The fifth and last chapter is an outline of the annual 
work and procedure of the canal establishments The 
seven appendices treat in detail various operations and 
—— necessary for the successful working of the 
canals. 


SHORT NOTICE. 


Contemporary Chemistry. By E. E. Fournier d’Albe. 
London: Constable and Co., Limited. 4s. net.—To sum up 
in a hundred and seventy odd pages the whole field of modern 
chemistry, to give a birds-eye view of its methods and to 
indicate its tendencies and its probable future developments is 
an ambitious task. The very complexity of the science, 
however, renders some such work of great interest, and, as 
the present volume is not obnoxiously ‘‘ popular,’’ engineers 
and others seriously interested in chemistry from the outside 
should find it instructive and entertaining. It is not written 
expressly for the engineer, but the bonds uniting chemistry 
and engineering are, as we have often insisted, very close. 
No reader need therefore grumble if under the author's able 
guidance he is led into the deep mysteries of valency, if he is 
confronted with questions of chemical affinity, if he is asked 
to consider life as a stereo-chemical phenomenon, or if he is 
treated toa disquisition on the theory of solutions. These 
subjects and others are written about in a fascinating manner. 
They have, perhaps, but little direct bearing on the engineer’s 
everyday work, but a dip into outside sciences is always 
refreshing, and in the constantly changing stream of chemical 
thought there is perhaps no better opportunity for such a 
digression. 
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A SEISMOGRAPH has recently been erected in the Tunnel 
Colliery, Nuneaton, the object being to ascertain if the apparently 
inexplicable falls of coal and roof in mines have any relation with 
the occurrence of earthquakes. Whether or no the problem 
admits of solution in this direction, there can be no doubt that the 
comparison of earthquake records obtained on the surface and m 





mines will lead to interesting results. 
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STARTING INDUCTION MOTORS. 
Ne. V.* 

Ix this article we propose to describe several other 
types of starters for use with polyphase slip ring induction 
motors, and afterwards to discuss the subject of starting 
single-phase machines. 

A large starter for use with a slip-ring motor is shown 
in Fig. 64. This switch, which was manufactured by the 
firm of George Ellison, of Victoria Works, Warstone-lane, 
Birmingham, is designed for controlling a 500 horse-power 
motor. It is an oil-immersed starter, with german-silver 
resistances wound on porcelain insulators, which are sub- 
merged under the oil. It will be gathered from the illus- 
tration that the three-phase lead runs into each of the 




















Fig. 64—ELLISON’S OIL-IMMERSED STARTER 


three oil-containing units, so that the complete switch is 
really made up of three separate switches in parallel. 
Each unit has nine resistance steps, and by means of the 
worm gear shown on the top it is possible to cut the 
resistance out in separate steps, and by this means a 
total of twenty-seven steps is obtained. It should be 
mentioned that this starter has to start the motor against 
full load torque. 

Another type of slip-ring induction motor starter 
supplied by this firm has several special features worthy 
of mention. This is a totally enclosed starter which 
may be screwed to the wall, or readily fixed in any desired 
position. The stator and rotor circuits are controlled by 
means of a single handle, and the release gear also acts 
on both these circuits. The overload coil is connected in 
the rotor circuit, and the no-volt coil across one of the 
stator phases. This means that the motor is com- 
pletely protected under all adverse conditions. It 
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Fig. 65—ADAMS AUTOMATIC SWITCH 


is well known that if the voltage of one phase 
of a polyphase induction drops to zero then at a 
given load the current in the remaining phase will 
considerably increase both in the stator and rotor wind- 
ings. Thus it will be seen that with the overload and 
no-volt release coils connected in the manner described 
complete protection is provided on all or any one par- 
ticular phase. These starters are suitable for three-phase 
and two-phase three-wire slip-ring motors and for two- 
phase four-wire motors if one wire is taken direct to the 
motor and the other three through the starter. It is, of 
course, understood that no short-circuiting and brush- 
lifting device must be used on a motor when the overload 
coil of the starter is connected in the rotor circuit. If 
motors are fitted with this class of gear, however, Mr. 
Ellison’s scheme of connecting the overload coil in the 
rotor circuit can be adopted, provided that no attempt is 
made to short-circuit the slip-rings and lift the brushes 
whilst the motor is running. It should be mentioned, 
however, that this firm also supplies starters in which the 
overload coi! is connected in the stator circuit. In the 
case of squirrel-cage motors this latter practice must 
naturally be adopted. 

The British Westinghouse Company, of Trafford Park, 
Manchester, also supplies slip-ring induction motor 
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starters which control both the rotor and stator circuits 
by turning a single handle. They are designed to start 
motors with full load torque. These starters can be fitted 
with automatic overload and no-volt releases, the latter 
being across two phases of the stator winding. The over- 
load device consists of coils wound on the same core and 
connected in series with two of the stator phases. It is 
so designed that it will operate in the event of any one of 
the phases being overloaded, either through excess load 
on the motor or failure of the pressure of one of the phases. 
The device can be adjusted to release at any load from 
1 to 2} times full load. The resistances are of the firm’s 
patented unit or grid construction, according to the size of 
the motor and its rotor current. They are mounted at 
the back of the face plate in a cast iron box. An 
ammeter or voltmeter or both can be fitted to these 
starters if desired. Starters of this description can also 
be fitted with an overload time limit device. Unless 
otherwise specified these time limit devices are set to 
operate in about 10 seconds, on 100 per cent. overload. 
Separate rotor resistance switches are also manufactured 
by the British-Westinghouse Company. They are built 
in sizes up to 200 horse-power, and they are made to 























«Fig. 66—ADAMS SWITCH FOR FOUR MOTORS 


suit various rotor currents. Asin the case of the com- 
bined stator and rotor switches referred to above, 
they are designed to start motors with full load 
torque. No-voltage release gear is fitted when 
desired, when the switch arm is held in the “ full 
on” position by the usual retaining catch. The no-volt 
release magnet is connected in the supply circuit, and on 
the failure of the pressure at the coil terminals it releases 
the catch by the weight of the armature. Liquid starters 
for use with induction motors having rotors with three 
slip-rings are also supplied by this firm. These are made 
in various sizes, the largest starter being capable of starting 
a 6000 horse-power motor. 

The Adams Manufacturing Co., of Bedford, has devoted 
considerable attention to the question of the automatic con- 
trol of induction motors. The illustration— Fig. 65—shows 
a rotor starter comprising alternating-current solenoid 
switches for cutting out the rotor resistance and series 
relays which prevent the solenoid switches from closing 
until the current corresponding to each resistance step has 
died down to a predetermined value. Self-acting starters of 
this description are designed for use with two or three 
phase slip-ring induction motors driving reciprocating 
pumps, air compressors, or similar machines which must 
be started under full or partial load conditions, and which 











require a starting torque equal to, or in excess of, the 
normal full-load torque of the motor. They are intended 
for use where the motor must be started quickly and 
frequently, and especially where general conditions 
require that the starting current be kept ay small ax 
possible, and the fluctuations of the line pressure reduced to a 
minimum. These starters are rated on the basis that the 
motor is to be accelerated under load conditions, and that 
the starting current will not exceed 150 per cent. of the 
normal full-load current of the motor. 

Sometimes the rotor resistances are situated behind 
the slate panel, but in the case of automatic starters con. 
trolling motors of many horse-power, the resistances aye 
situated elsewhere. An interesting example of one of 
this firm’s automatic starters for slip-ring induction 
motors is shown in Fig. 66. This starter is used for the 
automatic control of four 110 horse-power 2200-yolt 

















Fig. 67—ADAMS CRANE CONTROLLER 


3-phase slip-ring induction motors driving pumps. The 
stator and rotor circuits are both controjled automatically, 
the operation of the switch unit being started from a float 
switch similar to that shown in Fig. 44 in the article on 
‘“‘ Starting Induction Motors,” appearing in our issue for 
August 25th. By the fall of an hydraulic accumulator, 
the float switches connected in the circuits of the four 
separate motors are actuated in succession at predeter- 
mined points, starting up the pump motors in succession, 
so that either one, two, three or four motors are in use for 
pumping the water, according to the position of the accu- 
mulator. The change-over switch mounted on the front 
of the box at the top of the panel is for the purpose of 
changing over the connections of the float switches, so 
that any one of the float switches can be used to com- 
mence the starting operation of any one motor. 

In starting up a motor the automatic stator switch is 
first closed, and at the same time the energising circuit 
of the rotor switches, which are shown on the front of the 
panel, is also closed. Resistance is then cut out of the 
rotor circuit in five steps, and ultimately the whole of the 














Fig. 68-CRANE CONTROLLER—BACK VIEW 


resistance is short-circuited. The rotor switches are 
interlocked with the stator switch, so that no rotor resist- 
ance can be cut out of circuit until the stator switch is 
closed. In the event of the rotor switches having failed 
to connect the resistance in circuit with the rotor wind- 
ings when the motor was shut down another interlocking 
device prevents the stator windings from being energised. 
Under normal conditions, when the stator and rotor 
switches automatically close, the rate of acceleration of 
the motor is governed by the amount of current which 
flows in the rotor circuit. Each section of resistance is 
short-circuited through the winding of a three-phase 
series relay of the succeeding accelerating switch. If the 
rotor current exceeds a predetermined value when a 
change in the rotor resistance is made the series relay 
armature is lifted, and the following sections of rotor 
resistance can only be cut out when the series relay 
armature falls, which it does when the rotor current drops 
to the predetermined value. When the pressure in the 
hydraulic mains rises the upward movement of the 
hydraulic accumulator actuates the float switches in the 
reverse direction, and the motors are switched off in 
succession. 

Another useful type of slip ring induction motor starter 
supplied by this firm is shown in the illustration, Fig. 67. 
This is a three-phase reversing switch for operating crane 
motors, the switch arms being controlled by a rope. 
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Fig. 67 gives a front view of the switch, and shows the 
contacts for the resistance in the rotor circuit. A back 
view of the switch is given in Fig. 68. Here the switch 
arms are shown which reverse the stator connections. 

In starting single-phase induction motors a rotary field 
is usually produced by means of a phase splitting device 
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Fig. 69-CONNECTIONS FOR ELECTRICAL CO.’S MOTOR 


and two windings are provided on the stator of the 
machine. One is a working winding and the other an 
auxiliary or starting winding. The former is in circuit 
during starting and normal working, whilst the latter is 
disconnected when the motor has been brought up to 
speed. If a resistance and inductance are connected in 
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Fig. 7O—-INTERNAL CONNECTIONS FOR A.E.G. MOTORS 


parallel and joined up to a single-phase supply the 
current in the former is in phase with the potential differ- 
ence, whilst that in the latter will lag 90 deg. behind it, 
assuming that the induction coil has no appreciable ohmic 
resistance. If the reactance of the induction coil is equal 
to the resistance of the other coil, there will be two 
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Fig. 7I—A.E.G. MOTOR STARTED WITH RESISTANCE 
IN AUXILIARY WINDING 


currents flowing of equal value, but differing in phase by 
90 degrees. Thus two-phase current is derived from 
single-phase mains. If,on the other hand a condenser 
takes the place of the reactance coil a current leading by 
90 degrees is obtained, so that in both cases we have a 
two-phase current from a single-phase supply. This 
principle is applied to the starting of single-phase motors 
with a starting and running winding. A choking coil is 
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ee connected in series with the auxiliary winding, 
and, in addition, an ohmic resistance is sometimes con- 
nected in series with the running winding. Under these 
conditions the time constant of the auxiliary windin 
is increased, and that of the running winding reduced. 
Sometimes, however, a choking coil or resistance is used 
in the auxiliary winding alone, whilst in other instances a 
condenser is employed. 

When the motor has been run up to speed the phase- 
splitting device and the auxiliary winding are cut out of 
circuit, and the motor is then operated with the running 
winding only. These phase-splitting devices do not give 
a true revolving field, because, even if we have a choking 
coil and resistance which, when connected to the supply, 
gives approximately true two-phase currents, this phase 
difference is upset on connecting up the motor to the 
inductive and non-inductive circuits, because the coils of 
the motor possess both resistance and inductance, and as 
a consequence the phase displacement is altered. But 
in spite of this, something approaching two-phase condi- 
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Fig. 72—A.E.G. MOTOR STARTED WITH RESISTANCE AND 
REACTANCE 


tions can be secured, and instead of obtaining a pure 
rotating field in the motor, an elliptical field prevails, 
which serves to start the machine. Many means have 
been devised for starting single-phase induction motors 
so that they run up to speed with a moderate amount of 
current. The starting torque of a single-phase induction 
motor, however, is necessarily less than that of a poly- 
phase motor. 

Single-phase induction motors have been put upon the 
market without any phase-splitting device or a special 
starting winding. The stator windings are switched on to 
the supply and the rotor set in motion by pulling the belt 
so as to revolve the rotor at a speed corresponding to about 
half synchronous speed. To start a single-phase motor 
successfully it is necessary to employ some form of phase- 
splitting device and to use a machine with a special 
starting winding. In the case of single-phase induction 
motors having an output above 5 horse-power, it is desir- 
able to employ a rotor with slip rings, for owing to the 
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Fig. 73—CONNECTIONS FOR A.E.G. SLIP RING MOTOR 


imperfect rotary field produced by phase-splitting devices 
machines with short-circuited rotors take a considerable 
starting current, and since this current lags behind the 
impressed voltage its effect upon the working pressure is 
by no means good. By inserting resistance in the rotor 
windings the starting current can be minimised, and 
a more steady pressure at the bus bars can be secured. 
When single-phase induction motors are provided with a 
starting and running winding these are displaced from one 
another by 90 degrees, so that at starting we have a two- 
phase motor, the only real difference being that it is not 
supplied with a true two-phase current. In the case of a 
single-phase motor with only one winding, such -as those 
previously referred to, we have a simple alternating flux 
which produces two equal and opposite torques, and as a 
result these motors are not self-starting. If, however, 
the rotor is revolved by some mechanical means, the back- 
ward torque falls off, and as a result the effective forward 
torque increases, and at a certain speed it becomes great 
enough to run the rotor up to full speed. Attention may 





be directed to the fact that in the case of single-phase 
induction motors provided with auxiliary windings—as 
most motors of this class are—the section of copper in the 
auxiliary winding can be considerably less than that of 
the running winding, since the former is only in use for 
short periods. 

Single-phase motors with wound rotors and slip rings 
resemble an ordinary ——— induction motor, in that 
they have a star-connected rotor winding, and the three 
finishing ends of these windings are connected to slip 
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@,Fig. 74-A.E.G. MOTOR STARTED WITH CONTROLLER 


rings. Thus the starting current of these motors can be 
controlled in a similar manner to polyphase induction 
motors provided with slip rings. The diagram—Fig. 
69—shows the connections for a single-phase slip- 
ring induction motor and starter, as supplied by the 
Electrical Company, of 122 to 124, Charing Cross-road, 
W.C. It will be observed that the running winding 
circuit is connected to the mains the moment the main 
switch is closed, the resistance switch being in the posi- 
tion which gives a maximum amount of resistance in the 
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Fig. 75—A.E.G. MOTOR STARTED WITH LIQUID 
RESISTANCE SWITCH 


running circuit. When the resistance switch arm is moved 
so asto cut the resistance out of the rotor circuit, the auxi- 
liary winding circuit is closed. In order for the current to 
reach this winding, however, it has to pass through the 
choking coil, so that the current in the starting winding lags 
behind the pressure by a considerable angle, and the 
necessary rotating field for starting is so produced. When 
the resistance switch arm reaches the full-on position, 
however, the choking coil and auxiliary winding are 
disconnected from the supply, and the rotor slip rings are 
short circuited. 

The A. E. G. Company, of 133 to 135, Oxford-street, 
also supplies single-phase induction motors and switch 
gear for starting them. The motors manufactured by 
this firm are of the squirrel-cage and slip-ring types. The 
latter are provided with a combined short-circuiting and 
brush-lifting device actuated with a single lever. The 
motors have main or working windings and auxiliary 
windings. Motors with short-circuited rotors have only 
one terminal block, whilst those provided with slip rings 
have a terminal block on each side of the machine. 
Fig. 70 shows the internal connections for an A. E. G. 
single-phase slip-ring motor; the connections on the left 
are for one direction of rotation, and those on the right 
for the opposite direction. In the diagrams relating to 
this firm’s motors and starters, the letters U V represent 
working phase and W Z auxiliary phase. The connec- 
tions for an A. E. G. motor with short-circuited rotor are 
shown in Fig.71. In this case a resistance is connected in 
the auxiliary winding circuit instead of a choking coil. When 
the switch is in the starting position the auxiliary winding 
and working winding are energised, the resistance being in 
the auxiliary winding circuit. Thus the time constants of 
the two windings are different, and this gives rise to a field 
which produces a small starting torque. On turning 
the handle to the running position the resistance and 
auxiliary winding are disconnected. It will be gathered 
from Fig. 71 that no main switch is required in addition to 
the resistance or starting switch. In the case of the motor 
shown in the diagram, Fig. 72, the machine is started by 
connecting a choking coil in the auxiliary phase and a 
variable resistance in the working phase. The resistance 
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is gradually cut out of circuit as the motor gains speed, 
and when the full on position is reached the choking coil 
and. auxiliary winding are cut out of circuit. The dia- 
gram—Fig. 73— relates to the connections for an A.E.G. 
single-phase motor with slip-rings. When starting, a 
choking coil is connected in series with the auxiliary 
phase, and the working phase is directly connected to the 
supply mains. The resistance is then cut out of the 
rotor circuit. The slip-rings are provided with a brush- 
lifting and short-circuiting device. In the case of the 
motor shown in the diagram—Fig. 74—the machine is 
operated by means of a controller. Here, again, a choking 
coil is connected in series with the auxiliary winding at 
starting and the resistance is cut out of the rotor circuit 
by turning the controller handle. The whole of the con- 
nections are made and broken on the controller. The 
diagram—Fig. 75—relates to an A.EG. single-phase 
motor operated with one of the firm’s liquid starters. 
The latter is a standard three-phase starter, to which the 
choking coil is attached. As in the case of the other slip- 
ring motors, the main and auxiliary windings are con- 
nected to the supply, with a choking coil in series with 
the auxiliary winding, and the auxiliary winding and 
choking coil are cut out of circuit as soon as the speed of 
the rotor reaches its maximum value. 








THE ROYAL COMMISSION ON RAILWAY 
CONCILIATION BOARDS. 
No. II.* 

THE Royal Commission has continued its sittings each 
day during the past week except Saturday, and as the hours 
are from 10.30a.m. to about 5 p.m. it will be appreciated 
that every effort is being made to get the inquiry quickly 
completed so as to ensure an early issue of the report. 

It is expected that the men’s case will be finished this 
week. Mr. Walkden, of the Railway Clerks’ Association, has 
asked to be allowed to give evidence. Non-union men will 
follow, the Chairman having expressed a desire to hear them, 
but we understand that the railway companies are indifferent 
in this matter, and are not doing anything to secure their 
evidence. The case for the companies may be expected to 
begin early next week. 

On the afternoon of Tuesday, the 29th, and morning of 
Wednesday, the 30th, the witness chair was occupied by a 
railway servant who showed himself to be an admirable 
witness, and who was asked no less than 500 questions. 
This was 

Mr. JOHN THOMAS WHITE, 


a passed fireman, of Toton Sidings, Midland Railway, who 
was secretary to all the seven sectional boards on that rail- 
way, and the men’s secretary on the central board. He was 
a representative and appointed secretary from among the 
men’s side, but at the recent triennial election he did not 
stand as a representative, being elected secretary subsequently 
“from among the employés of the company.’’ He could 
take part in the discussions, and so increased the number of 
those on the men’s side, but he had no vote. 

Favours conciliation.—Mr. White expressed himself as 
being in hearty agreement with the principle of conciliation 
as a means of settling points of difference, provided there was 
efficient machinery. On the present system he opposed 
it. Although the companies might have carried out the letter 
of the agreement they had not altogether carried out the 
spirit, but—Q. 1210—while the scheme was as it was no one 
could blame the companies for taking the course they did. 
Yet, although it had not been a success, he was in favour of 
the principle of conciliation. 

Procedure on the Midland Railway.—On Thursday, the 
31st, the chairman, Sir David Harrel, asked a witness what 
course was taken in order to get a complaint considered. 
This will be best understood by the evidence given by Mr. 
White. Hesaid that when the men feel that they ought to have 
improved conditions of service, meetings are held throughout 
the whole of the system at various centres, and the men agree 
among themselves that the time has arrived when they ought 
to have improved conditions of service. They do not want 
to submit proposals from one centre separate and distinct 
from those submitted from another. A conference is there- 
fore arranged, to which representatives, elected at the 
meetings at the various centres, are sent, and thereat 
memorials are drawn up for presentation to the company on 
behalf of all the men. These memorials are termed a 
programme, and this is sent to the company by post with a 
request that a deputation be received. 

After the conciliation scheme was introduced the Midland 
Company decided that the programmes hitherto sent on 
behalf of the whole of the men had to be sent by each section 
of the men. These were sent in March, 1908, but owing to 
the necessity of deciding on the procedure also by the closed 
period of August and September, it was not until October, 
1908, that the proposals got to the sectional boards. No 
agreement being arrived at there they went to the central 
board, which was sitting the next day. There should have 
been a fortnight’s notice, but this was waived. The central 
board referred the subject to sub-committees, which reported 
to the central board. Noagreement was arrived at, however, 
so the matter went to arbitration. 

Mr. Williams in his evidence, noted by us last week under 
the head of ‘‘ Bad Draughtsmanship of Rules,’’ suggested 
that the rules should be altered so that the companies could 
not change their representatives. It appears from Mr. 
White’s evidence that on the Midland the company submits 
a list of the gentlemen who are going to sit on its side, and 
the men do the same. Further, that in the event of one of 
the men’s representatives being unable to attend they are 
allowed to co-opt another man of the same grade from the 
same district. 

Another satisfactory feature connected with the working of 
the scheme on the Midland is, that while there is no remedy 
provided in the original agreement for interpreting an award 
the Midland Company, almost from the first, has negotiated 
points of difference between the secretary on the company’s 
side and the witness as secretary for the men’s side. Mr. 
White believed that the Midland was the only company which 
had done that. 

A point in procedure.—Only two settlements had been 
made on the Midland—one by a sectional and one by a 
central board. An interesting point was brought out during 
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the witness’s evidence. A programme was submitted in 
January last by the goods shunters, and when the deputation 
—see above—went before the officials the latter put forward 
alternative proposals. These, however, could not go along 
with the men’s programme to the sectional boards because 
the Board of Trade had ruled during 1910 that all proposals 
by the company must first be submitted to the men. 

Objections to the scheme.—In Mr. White’s opinion the 
failure of the conciliation scheme is, in a great measure, due 
to the fact that the same men on both sides meet first in the 
presentation of the programme, and again when it is refused, 
meet at the sectional boards. As he said, conciliation boards 
ought to be as unbiassed as it was possible to make them. 
Another difficulty was the want of means to get quickly an 
interpretation of an award. Further, the length of time that 
must elapse before a settlement—whether made by a sectional 
or central board or by arbitration—could be re-opened. 

Mr. White admitted—Q. 1324—that the men had received 
some concessions, but new conditions introduced by the com- 
panies had made these of little value. The weakest point of 
the scheme was, however, that no grievances but those of 
hours and wages could be considered. This last point is 
referred to further on. 

Men outside the scheme.—An astonishingly long list of 
grades—thirty were named by witness—of those who are 
outside the scheme was given. The men on light railways 
are excluded and also all servants under twenty years of age, 
which cuts out a large number of platform porters. The 
witness said that there were ninety or more different grades 
and this figure he raised to ‘‘ over one hundred ’’ the following 
day. The exclusion of temporary or casual labourers meant 
that one-third of the servants were deprived of the benefits of 
the scheme. 

Subjects outside the scheme.—As noted above, Mr. White 
said that the fact that the boards only consider questions of 
wages and hours of labour was the weakest part of the 
scheme. He said—Q. 1090—-that the questions legitimately 
coming within the scope of the present scheme were so few 
that strikes would always be the only effective means possible 
to the men for settling many acute grievances. 

One of the points submitted by the witness as calling for 
reform reveals clearly the trade unionist idea. He said that 
drivers had complained to him, as secretary, that they had 
had to submit to a goods guard or an ex-signalman coming 
on to their engine and piloting them over a strange road. 

An excluded subject was ‘‘ regrading,’’ i.e., changing the 
titles of the men’s occupation while their work remained 
unchanged. Number-takers, entitled to a 54 hours’ week, 
were so converted into siding porters, who worked twelve 
hours a day, and head shunters, who enjoyed an eight hours 
day, became train receivers, whose day covered ten hours. 
The company claimed that the work had changed, but, said 
the witness, the practical men on the spot, some of whom 
had been there all their lives, stated definitely that the work 
had not changed. 

The question of the reduction of goods guards and the 
alleged evasion of the award re Sunday duty are noted 
separately below. The witness considered that any variation 
in the contract as to a man’s employment should be a subject 
for the conciliation boards. 

Troubles with goods guards.—In the summer of 1910 the 
Midland Company brought before the sectional boards certain 
proposals. One of these was the abolition of the guaranteed 
week for goods guards. No agreement was arrived at and 
the chairman—Sir Ernest Paget, the chairman of the com- 
pany—intimated that owing to decreases in traffic, economies 
must be effected, and as the men had declined the suggestion 
as to the guaranteed week there would be no alternative but 
to discharge some men. Before the central board met in 
October 124 goods guards had been discharged. At that 
meeting the chairman announced that if the men would 
agree to the abolition of the guaranteed week 75 per cent. of 
the men should be forthwith reinstated, and the remainder 
as opportunity presented itself. These conditions the men 
would not accept, but, as a result of negotiations, those dis- 
missed men who were efficient were re-employed in inferior 
positions. 

Another point affecting goods guards and the guaranteed 
week was that when there was a holiday approaching the 
company gave the men notice that they were to be reduced 
in position. The result was that as they must be paid for 
the day or days they did not work the rate was lower. 

A furtber point was that in the terms of service for goods 
guards it was laid down that should there be work for a man 
in his former position during the time he was reduced, but 
that he could not be spared to do the higher-paid work, then 
he was to be paid the higher rate. The depdt master or agent 
was to decide whether there be such work. On this point 
there had, said Mr. White, been more complaints from goods 
guards than on any other. The men produced evidence to 
show that head guards were working overtime so that men 
had had to be borrowed from other stations, yet the company 
dec'ined to admit the men’s claim to the higher rate. 

Evasions of pay for Sunday duty.—Time and a-quarter has 
been awarded by the arbitrator to the Midland signalmen, 
passenger guards, passenger platform staff, and goods shed 
men. Mr. White said that this had since been nullified by 
sending the men off duty when there were no trains. He 
gave an illustration of a passenger porter whose day begins 
at 8.30 a.m. and ends at 8.40 p.m., but who by signing off 
and on again—or its equivalent—five times, is only made to 
be on duty for 6h. 20m., which, at time and a-quarter is 
only a day’s pay. A passenger guard had four periods of 
duty from 9.25 a.m. to 9.5 p.m. and yet was only entitled to 
5h. 15m. 

It appears that the company agreed jointly with the men 
to submit this point to the arbitrator, who agreed—Q. 1192 
—that the company had the right to work the men in this 
way, but he made the remark that if there had been cases 
like this submitted to him he should certainly have put 
something in his award to have stopped the practice. 

The duties of the men’s secretary.—The scheme would have 
a better chance of success if the company were freer with the 
information in its possession. The men knew so little and 
had not the same opportunity to get the facts as the com- 
panies. As secretary to the men’s side he ought to have the 
conditions of service of all the men, and the witness gave 
illustrations where this would have been of benefit. 

The results of the meetings of the boards should be drafted 
out by agreement between the secretaries and issued to the 
men. It would help matters considerably if all complaints 
were at once sent to the men’s secretary for inquiry. Past 
experience had-shown that he might be left to judge what 
was bona fide. 





Abolition of sectional boards.—Mr. White would only haye 
a central board—one for each railway—with a chairman 
selected from the members of the central board, who must 
not have a casting vote, as he must not be an arbitrator but a 
conciliator. Should both sides agree there might be a chair. 
man from outside, but not for the purpose of giving a 
deciding vote. In the event of no agreement at the centra] 
board, the question should go to a national board. The 
witness was opposed to ‘‘ giving any man the final power to 
force upon the men what they do not want ’’—Q. 1244—as 
“you cannot always control the men and compel them to 
keep within the words as you can when there is an agreed 
settlement.’’ Even if any such decision were only for a 
limited period, ‘‘ knowing men to be what they are and 
human nature to be what it is, I could not agree.’’ 

Recognition.—Any grievance should first be handled by a 
trades union official, and such would assist the settlement of 
disputes without strikes. Mr. White’s own words in this 
connection had better be given. He said :—‘'I think it is 
almost, if not absolutely, certain, because there can be no 
effective strike unless it is supported and managed by the 
trades unions, and if the trades unions are in negotiition 
with the company from the very point where the man 
fails to get his grievance remedied with the company, then it 
is clear that the trades unions are less likely to cause a 
stoppage on the whole of the railway than they are under 
the present system. I say it is less likely and almost 
impossible.’’ 

At the central board—Mr. White would abolish the sectional 
boards—the secretary should be elected from the servants as 
now or from outside. If, however, the secretary were not a 
trades union official a representative of the society should be 
present. 

Before leaving this subject it may be remarked, as indica- 
tive of the relations between the societies, that when the 
witness was asked as to the statement of Mr. Fox, of the 
Associated Society of Locomotive Engineers and Firemen, 
that other grades had out-voted the running men, Mr, 
White replied that he thought the Midland was referred to, 
and if so, Mr. Fox was wrong. 

A national board.—The witness agreed with Mr. Williams 
that there should be a court of appeal in the event of the 
railway board failing to agree. This national board should 
be composed of representatives from the nineteen or so 
principal companies, and the executives of the men’s unions 
should elect a corresponding number of representatives from 
the men. The secretary on the men’s side to be one of the 
permanent officials of the unions. Mr. Henderson asked, 
‘* How are you going to get us out of this difficulty. W: 
have had up to now, I think, three unions giving evidence ; 
how are you going to settle the question as to which of the 
three is going to elect the secretary?’’ To this Mr. White 
replied, ‘‘I would do the same as they have done over this 
strike and have a joint meeting of the executive.’’ Later 
the witness said, ‘‘ I am certain of this—that the men have 
come to a point now when they will accept no machinery as 
being satisfactory unless the unions are ofticially represented 
throughout the whole of the machinery.”’ 

Objections to arbitration.—The witness showed that he was 
strongly opposed to arbitration. Mr. Henderson, after 
observing that he had had twenty-five years’ experience, 
asked Mr. White to suggest to the Royal Commission some 
course which could be adopted to prevent stoppage of work, 
to which the witness replied, ‘‘I do not see any effective 
course. If you go to the arbitrator and his decision is not 
acceptable to the men, then what we have had this time 
would probably occur again. You cannot compel men to do 
what they honestly and conscientiously feel they will not 
and cannot do, and they cannot be bound even by an arbitra 
tor’s award.’’ As to a guarantee that every time the board 
fails to come to an amicable settlement there shall not be a 
stoppage of work, Mr. White said: ‘‘ They would have this 
guarantee, that when you have, in the first place, a board 
for each railway which is not what you term sectarian—it is 
not built up of the particular grade concerned—it is as far 
from being biased as it is possible to get it from among the 
employés of the company, and when you follow that up by 
another board, a national board, which is again not se 
tarian, in the sense of being composed of the company’s men, 
but takes in the whole of the companies, the idea of a strike 
is, I think, a long way off.’’ The men are so opposed to 
arbitration that they would not even agree to the trades 
unions having the power to refer a matter to an arbitrator. 
Mr. White considered that the national board would so feel 
the responsibility of the result of a disagreement that they 
would agree, and whatever the men’s representatives agreed 
to the men would lovally obey, but they would not accept 
anything forced on them by an outside chairman. 

Two other witnesses were in the chair in the afternoon of 
Wednesday, the 30th. One was 


MR. JOHN M. CUTHBERTSON, 


a signalman on the North British Railway, and the men’s 
secretary to all the sectional boards and the central board. 
His evidence went over familiar ground, and the only new 
item was that on the proposed national board the men should 
have power to co-opt one or two trade union officials, and 
that the executives should determine what proportion. Also 
that he would exclude men altogether that were not in the 
unions. As to protecting men who, during a dispnte, were 
willing to work to an agreement he did not see how the union 
could protect him if he were not a member. He thought it 
was asking too much that during the progress of negotiation 
the men should keep at work. The witness was also asked a 
question as to carrying a matter to the national board in 
case the first disagreed. As the reply he gave to this was with- 
drawn the next day it need not be given, especially as he 
said that all the powers of conciliation should be brought 
into play before a stoppage was sanctioned. 
The other witness was 


MR. NATHAN RIMMER, 


secretary for Ireland of the A.8.R.8., but his evidence was of 
little special interest. 


MR. J. H. THOMAS, M.P., 


was the first witness on Thursday, the 3lst. He is the 
assistant secretary to the A.S.R.S., and said that he had 
always stood for conciliation, even against many other folks 
that have been opposed tohim. Mr. Thomas considered that 
the weakness of the scheme lay in the fact that at the time 
of the railway crisis in November, 1907, there was so much 
haste to settle the dispute that neither the companies nor the 
men were given sufficient time to consider the proposals 
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before they had to be signed. The original scheme provides 
that applications from the men must go through ‘‘the usual 
course,’ and it appears that Mr. R. Bell, when general 
secretary to the A.S.R.S., wrote a long letter on May 18th, 
1908, to the President of the Board of Trade regarding ‘‘the 
tactics of certain railway companies’’ as to changing the 
method of presenting grievances, &c. 

Opposition by the companies.—This letter, a copy of which 
was put in as evidence, shows the opposition taken by the 
companies to hinder the progress of the scheme. Some com- 
panies, €.9-, the Midland and Lancashire and Yorkshire, 
were refusing to receive petitions from large bodies of men, 
and by calling for the men at each station to submit sepa- 
rately their grievances, were endeavouring to break down the 
attack by isolation. The Great Eastern issued a circular to 
the men pointing out the bad times they were passing 
through, the benefits the men enjoyed as railway servants, 
and how inopportune it was then to increase the expenses of 
working. It is alleged that the Great Eastern officials 
organised a counter petition, and that men’s signatures were 
added without their knowledge, and that many names were 
obtained under false pretences as to what the petition was 
for. Threats were made verbally and in writing by Great 
Eastern and Great Western officers as to what would happen 
to‘agitators. 

Kxtension of the scheme.—We have already noted that 
such matters as the trip system, tonnage pay, and bonuses 
were ruled out by the companies. This action was based on 
a decision by Sir Edward Fry. It appears from a letter put 
in by the witness that Mr. Askwith wrote to the A.8.R.8., 
on June 29th, 1908, saying that a railway company had 
asked his opinion on this point. Mr. Thomas would have 
the scheme cover such cases as the rejection of men alleged to 
have defective eyesight, of which he gave thirty cases, and the 
working of rule 55, i.c., as to whether it is safe for a man to 
cross several lines of way to get to the signal-box. 

Revision of awards.—A grievance brought forward by 
previous witnesses was the length of time during which 
awards were to be in force. Mr. Thomas said that he 
thought that there should be an immediate revision of all 
the awards and settlements, and that he was pleased to know 
that some companies were already doing that. The Great 
Western had begun since the settlement of the recent strike. 
Witness thought that such revision was desirable owing to 
the increased prosperity of the companies. 

Recognition.—Mr. Thomas put in a table to show that out 
of 619 seats on conciliation boards in Great Britain 93.54 per 
cent. were filled in 1908 by trades unionists ; 81.25 of the 
161 seats in Scotland; and 89.19 per cent. of the 111 in 
Ireland. Of the 1911 elections so far completed 93.71 per 
cent. of the 493 seats in England and 22 out of 24 in Ireland 
have been so filled. The witness claimed that this showed 
that non-unionist men preferred a trades unionist to represent 
them. Up to the previous week there were in the A.S R.S. 
10,233 engine drivers, 11,554 firemen, 4656 cleaners, 9738 goods 
and mineral guards, 9851 goods and mineral shunters, and 
17,220 goods workers, E.vidence would be put in later as to 
the number of signalmen. 

Mr. Thomas said that in 1908 the directors of the Barry 
Railway allowed the men’s leaders to meet the general 
manager and to settle a dispute which had led to 95 per cent. 
of the men handing in their notices. Since then the society 
officials had often disposed of grievances, also on the Alexandra 
Dock Railway. The witness then made the following 
remark :—‘‘ On the Great Western Railway, of which I am 
an old employé, when the arbitration award was given and 
they refused to have the conciliation board—to adjust the 
disputed interpretations—there was an agreement that the 
two advocates should meet, i.e., myself and the representa- 
tive of the company. I should think off-hand that there 
have been from 80 to 100 cases that we have had to discuss, 
both advocates alone. We have met on many occasions on 
neutral ground, and J have no hesitation in saying that on 
many occasions I have accepted the company’s view and on 
many occasions they have accepted mine, and although there 
were certain matters actually agreed to go to arbitration and 
in which the arbitrator was appointed, and we had actually 
written him asking whether he was prepared to accept the 
position, when we met together and discussed it we fixed up 
an agreement which eventually wiped the arbitrator out.’’ 

In speaking of the advantages of recognition, Mr. Thomas 
said that the rules of the A.S.R.S. provided that members 
were to be paid for unjust suspensions and dismissals, and 
that the funds had been deleted in many cases, where, had 
the society been furnished with particulars, it could have 
settled the case for the company and saved the society’s funds. 

The witness had no desire to interfere in questions of dis- 
cipline or management, and he did not think there would be 
any difficulty owing to there being more than one society. 
‘The unanimity which has existed as a result of this agita- 
tion is such that never existed before.’’ 

The suggested scheme.—Mr. Thomas would abolish the sec- 
tional boards, and have, in addition to one board for each 
railway, @ national board as suggested by Mr. Williams. 
Each side should elect its own secretary to the railway 
board, which should deal with all grievances. Both the 
railway and national boards to be in a position to call in a 
deciding chairman, if they thought fit, from the panel of the 
Board of Trade. He recognised that it would not be a small 
matter that would lead to a deciding chairman being called 
in. The witness stated that, in his opinion, recognition should 
not be asked for, and a collective bargain should not be 
entered into unless the men were ‘‘ prepared honourably to 
fulfil in every degree to the letter and to the spirit their side 
of the bargain, and -just as we are prepared to give that our- 
selves we expect it from the other side.’’ He also said later : 
“TL would go to the full length of saying that I am prepared 
to exhaust all means of conciliation before a strike.’’ 

The next witness was 


MR, JAMES ROTHNEY, 


a Signalman of the Great North of Scotland Railway. No 
appeals on his line had got further than the sectional boards, 
being agreed to there or the applications withdrawn. Allega- 
tions were made as to fraudulent preparation of counter 
petitions. 

The witness said he preferred a central board alone to 
sectional and central boards. He favoured recognition, and 
would allow trades union officials to deal first with all com- 
plaints. Failing an agreement, the case should go to the 
central board. 

: bape last witness on Thursday, the 31st, and first on Friday 
ast was 





MR. EDWARD CHARLES, 


who is a member of the executive of the A.S.R.S., and was 
president for 1910. He is the secretary for the men on the 
central and all the sectional boards of the Great Western 
Railway. Mr. Charles answered most of his questions with 
a calm deliberation which suggested that he was weighing 
his words. 

Delays in starting.—Difficulties in the way of starting the 
scheme on the Great Western were early met with, and it 
became necessary to consult the Board of Trade as to whether 
certain proposals of the company should not first be sub- 
mitted to the men. When the Board of Trade decided that 
this was so, the company said it would appeal to the Master 
of the Rolls. The witness raised the objection that the 
scheme does not provide that the Master of the Rolls is an 
appeal court from the Board of Trade or vice versa, but, on 
agreeing, the points were submitted to the Master of the 
Rolls, who supported the Board of Trade view. The men, 
from these tactics, came to the conclusion that the company 
was only creating delays. Further delays occurred, because 
at each meeting the company suggested that if the question 
were postponed something should be done for the men. Mr. 
Charles said that for the purpose of conciliation the men’s 
representatives made many modifications, and he was “‘ satis- 
fied if we had gone back to the men we should have had 
great difficulty in reconciling them to the modifications we 
had taken the responsibility of suggesting. However, all the 
modifications had no effect. We had an absolutely point 
blank ‘ No’ to every single concession we were asking for.’’ 
Arbitration resulted and then there was considerable difficulty 
in arriving at an interpretation of the awards. On this 
point the company was prepared to meet Mr. Bell, so the 
men’s representatives asked for two days’ leave to attend a 
meeting with Mr. Bell to explain the trouble. The company 
only granted one day, so only four men out of twelve turned up. 
Mr. Charles was not there, so there was no secretary nor 
correspondence. Mr. Bell was not therefore properly 
instructed, and when he reported what he had agreed to the 
men rejected the agreement. An interpretation was then 
asked of the arbitrator. Mr. Bell was just leaving the 
A.§.R.8. to go to the Board of Trade, and Mr. Thomas was 
to act as the men’s advocate. As he was not conversant 
with all the facts, the men asked that witness sbould assist 
Mr. Thomas, but the request was refused. Altogether it 
took from June, 1909, to March, 1911, to settle the interpre- 
tation of the award. 

Men outside the scheme.—This trouble has not arisen on 
the Great Western, as all grades may join which make 
representations that they wish to do so. 

(Juestions outside the scheme.—The Master of the Rolls 
interpreted the question of rates of wages to cover such points 
as time and a-quarter, &c., although the company said it 
did not. It appeared that the company proposed to abolish 
enginemen’s premiums as a return for certain concessions, 
and that the men’s side had agreed. The men, on being 
consulted in accordance with the scheme, refused. Mr. 
Charles admitted that it was difficult to decide what was and 
what was not discipline, but suggested that the Board of 
Trade should determine whether any question was within the 
purview of the scheme. 

Evasions of award.—The witness stated that the payment 
of extra time for overtime and Sunday duty was avoided by 
the employment of casual and temporary men, who were 
outside the scheme. 

2ecognition.—Mr. Charles pointed out how a man who 
had a grievance to make was at a disadvantage, and stated 
that in the locomotive department of the Great Western a 
man was allowed to take a fellow-workman with him to 
plead his case. As non-union men got any benefit equally 
with the union men, there was no reason why the former 
should get special treatment. 

Proposed reform.—Sectional boards should be abolished. 
‘“We had eleven meetings of our sectional boards, taking 
fourteen days, and there was absolutely nothing done.’’ He 
advocated a national board, as suggested by former wit- 
nesses, to which the men’s representatives should be elected 
by the officials of the trades unions, this board to have 
authority to call in a deciding chairman. He knew that if 
there were a deciding authority available, it would make 
both sides more conciliatory. 

The last witness on Friday was the President of the 
A.S.R.S., 

Mr. ALBERT BELLAMY, 


who is a driver on the London and North-Western, and is 
chairman on the men’s side on sectional board A and on the 
central board. Mr. Bellamy was president of the Joint 
Railway Trades Union Executive Committee which had 
charge of the recent strike. Although president of the 
A.S.R.S., he was, judging from his answers to Mr. Hender- 
son’s questions as to a national board, speaking without any 
instructions. The main feature of his evidence was his great 
objection to arbitration. As he said, the failure of the 
scheme had been due both to its defects and to the dis- 
appointment with the decisions. Mr. Bellamy admitted that 
on the North-Western matters had moved quicker than with 
other companies. Only twelve months elapsed between the 
first deputation and the arbitrator’s award. Since the 
award there had been two agreements at sectional boards, 
whereas before there was no such agreement. 

Procedure as to interpretation of award.—The company’s 
and men’s side disagreed over the interpretation of Sir 
Edward Fry’s award. The point was referred to the Board 
of Trade, which decided that any individual having a com- 
plaint that he was not receiving what he considered he was 
entitled to under the award should make application to his 
superior officer, and that if he were not satisfied with the 
answer he received he should then ask that it should be 
submitted to the sectional board, Then, if necessary, to the 
central board, and failing agreement there, to the arbitrator 
for an interpretation. This was done; but it took from 
April, 1909, to January, 1910. It would have been much 
quicker to have referred the matter to the central board. 

Evasions of the scheme.—The witness gave illustrations of 
alleged evasions of the scheme. For example, just when an 
application was under consideration as to improved condi- 
tions for engine cleaners, youths were started as such at a 
lower rate. This was brought before the arbitrator, who held 
that he had nothing to do with it, as it did not apply to‘men 
already in the service. Other instances were given, all of 
which the company maintained were outside ‘‘ hours and 
wages,’’ but which the men -contended went to nullify any 
benefits they received. Mr. Bellamy pointed out that in the 
year prior to the award the amount paid in wages in the 





North-Western locomotive department was over £815,000 ; 
but last year, despite a larger number of passengers and an 
increase of nearly two million tons of goods, only £771,910 
were paid. 

Working agreements.—The witness gave illustrations show- 
ing that where working agreements came into force they were 
often to the men’s disadvantage as to conditions of service. 
The North-Western servants in Buxton and Leicester had 
been transferred to the Midland, whose conditions were not 
so favourable. The Midland men at Coventry, however, had 
gone to the North-Western, and so bettered themselves. 

Proposed changes.—Mr. Bellamy would have all awards 
revised every twelve months on application from either side. 
The procedure should be quickened. He thought six months, 
if not three, should be sufficient to get a decision on a 
disputed point. 

The recent strike.—Mr. Henderson opened his examination 
by referring to Mr. Bellamy being chairman of the executive 
committee then and elicited from the witness that the men 
had a number of complaints that they could not get rectified 
throughout the country—interpretations of the awards, &c. 
They thought they should ask the companies to adopt a new 
method, and therefore wrote and called attention to the 
disputes in the various centres, and considered that the 
methods then in operation could not bring about a settlement 
and asked the companies to meet representatives of the men 
to consider the whole questions in dispute. 

No arbitration or national board.—A weakness of the 
present scheme was that there had always been some one to 
pass the difficulty on to. If there were only one board the 
members would most likely appreciate their position and 
would agree. If they did not, then the matter should be 
referred back to the men. But he would have no national 
board, although he knew such was advocated by other 
witnesses, nor an independent chairman. Possibly when 
referred back, the men might accept the company’s counter- 
proposals, or they might agree to go to arbitration. “‘ If 
they so agreed they would accept the full responsibility, and 
they would also have to accept the settlement.’’ Mr 
Burnett pointed out that the rules of the A.S.R.S. called for 
arbitration before a strike, to which the witness replied that 
such was the case, but no machinery was set up. 


The first witness on Monday, September 4th, caused some 
alarm among the Royal Commission by prefacing his remarks 
with the observation that it had been made very difficult for 
him to come there to give evidence. Later it turned out that 
his difficulty was not, as was feared, that he had been 
refused facilities for coming, but that the company was not 
carrying out the conciliation scheme properly. This witness 
was 

MR. FREDERICK C. FAGG, 

a signalman on the South-Eastern and Chatham Railway, 
secretary to all the sectional boards, except the locomotive, 
and secretary to the central board. He said no settle- 
ment was arrived at by either deputation or the sectional 
boards. The matters were discussed at the central board, 
and it was there agreed, in March, 1909, to adjourn 
the whole programme until February, 1910. The Chair- 
man gave an undertaking that in the meantime nothing 
should be done as regards the rates of wages or hours of 
labour. The men, however, considered that the company 
did not keep this undertaking, and witness gave evidence of 
sundry breaches. The difficulties in the way of the happy 
working of the scheme were shown by the fact that when the 
names of the company’s representatives were announced it 
was found that three of them were officers whom the men 
regarded as being accountable for the above breaches of the 
undertaking, and with whom the witness had discussed the 
question on seven occasions. 

Modification of scheme on South-Eastern and Chativam 
Railway.—As soon as the meetings were resumed further 
difficulties cropped up, owing to the company putting matters 
on the agenda without notice. The central board then 
agreed to add the two following rules to the regulations laid 
down by the Board of Trade:—The present practice of the 
company in respect to all other matters that can be dealt 
with by the conciliation boards to remain in force, but with- 
out prejudice to the right of the company to vary such prac- 
tice, providing that such variations do not lengthen the 
hours of labour or lessen the rates of pay of the grades con- 
cerned in this agreement. Any disagreement as to the in- 
terpretation of the foregoing which cannot be mutually settled 
through the usual channels shall be referred to the secretaries 
of the central board, and by them, or either of them—if 
necessary —to the central board. 

Suggested improvements.—The witness would provide that 
any grievance should be first considered by the local union 
ofticial. He would abolish sectional boards. The members 
of the remaining central board should not be elected by 
sections, but the vonstituency should be the whole line, so as 
to have a greater selection of men. He would not give the 
chairman a casting vote. He thought it would be difficult to 
find an unbiassed man, because it was class against class. 

The time for conciliation.—Mr. Fagg said that the only 
time to get conciliation was when people knew that unless 
they did conciliate it meant war. 


MR. GEORGE SPENCER 


was formerly a fireman on the Midland Railway at Derby, 
who gave evidence before Lord Cromer. He suggested that 
as a result of this Mr. Cecil Paget, general superintendent, 
Midland Railway, had an ill-feeling against him, and stated 
that Mr. Paget came on to the footplate one day and abused 
him. This he regarded as intimidation. The witness was 
followed by 
Mr. CHARLES DEAR 


a shunter on the Great Eastern Railway and a member of 
the central board, who proved an excellent witness. He gave 
a history of the events that led up to the arbitration of Lord 
Gorell, which gave great dissatisfaction to the men. After a 
long examination by Sir T. Ratcliffe Ellis, Mr. Dear admitted 
that in his proposed scheme, much as he disliked the idea, he 
would go to an outside chairman with a casting vote before 
allowing the men to strike. If the decision of an outside 
chairman could be reviewed within a limited time, such 
would help towards his reconciling himself to the outside 
chairman. All idea of a stoppage to be abandoned during the 
course of proceedings, but if they all failed then allow four- 
teen days for a ballot of the men as to striking. The 
national board that Mr. Dear would like to see differs from 
that of previous witnesses. He would have none but rail- 
men on it. ‘‘ You cannot bring in a man who has been a 
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bricklayer and expect him to understand anything about 
railways.”’ 
Mr. WILLIAM WORTHY COOKE 


was the last witness on Monday, the 4th, and his examina- 
tion was resumed on Tuesday morning. He was the first of 
a series of locomotive men, all of whom favoured the pre- 
conciliation board days. Mr. Cooke is a driver on the London 
and North-Western, a member of the sectional board A, a 
member of the executive of the Associated Society of Locomo- 
tive Engineers and Firemen, and secretary for the North- 
Western delegates for the National Programme. The witness 
said that eighty per cent. of locomotive men were organised. 

Procedure on the North-Western.— As said above, in 
reviewing Mr. Bellamy’s evidence the conciliation scheme was 
soon in operation on the North-Western. Mr. Cooke said 
that an application was sent on January 14th, 1908, to the 
chief mechanical engineer to receive a deputation, and the 
meeting took place on February 3rd, 1908. Correspondence 
ensued, and a refusal of the demand was received on May 
24th. This led to the formation of a conciliation board, and 
the first sectional board met July 9th. 

Arbitration and the award.— Matters went to Sir Edward 
Fry as arbitrator. The locomotive men wanted their own 
advocate to appear before the arbitrator when locomotive 
questions were under discussion, but the secretary on the 
men’s side said that the advocate had already been selected. 
The locomotive men then appealed to the arbitrator, who 
decided against them. This, the witness considered, a weak 
point, as showing that the majority on the the central board 
might over-rule a very distinct majority of another grade. 
On this question of advocate Mr. Cooke said that the men, 
and not the arbitrator, should decide who the advocate should 
be. Difficulties arose owing to Sir Edward Fry ruling 
certain matters to be out of his jurisdiction. 

Recognition.—All grievances should be taken by the man 
concerned to the company’s local representative, accom- 
panied, if the man wished, by a union official, ‘‘ but I would 
not allow him (the union official) to force his way there.’’ 
Failing satisfaction, the society’s secretary should take up 
the matter with the head of the department, and, failing 
success, it should go to the delegates drawn from the whole 
system, who should send a deputation, accompanied by the 
union official, to the head of the department. All this 
failing, a body of five should meet—two of the company’s 
officials, two trades union officials, and an independent 
chairman. Any decision given by the casting vote of the 
chairman to be open to revision at the end of an agreed 
period on three months’ notice being given. The witness 
was, however, satisfied that the other four would settle 
ninety-nine cases out of one hundred without the chairman’s 
vote. 

On Tuesday, Mr. Cooke was followed by 

MR. WILLIAM STEVENSON, 


who is a driver on the South-Eastern and Chatham Railway, 
and who prefers the old method of dealing with grievances. 
He said the directors used always to be ready to receive the 
men. In fact, the men felt this so strongly that they twice 
appealed to the company and to the Board of Trade to be 
released from the scheme. The signatures of eighty per cent. of 
the men in the locomotive department were obtained for this 
purpose. The men say that though they have not reached 
their ideal, the conditions on their line are the best in 
England. 

The next witness was a driver from the Great Eastern 
Railway, 

MR. ROBERT THIRTLE, 

a member of the 1908 and 1911 central boards. Mr. Thirtle 
agreed with the previous witnesses as to the better plan being 
to see the locomotive superintendent and the directors. He 
said that after Lord Gorell’s award some of the locomotive 
men were unfavourably affected thereby, but a deputation to 
Mr. Holden put that right. The witness did not think it 
possible that the question should arise on the Great Eastern 
Railway as to non-unionist men not being able to work with 
unionist, or that such a question would lead to a stoppage of 
work. He had been elected on various deputations by 
unionist and non-unionist men. A number of men-- 
unionist as well as non-unionist—remained at work during 
the recent trouble. 

Another locomotive man then took the witness chair. 
This was 

Mr. ALAN DAVIES, 


who is a driver on the Great Western, and was a member of 
both the sectional and central boards of 1908, and is on the 
1911 sectional board. Mr. Davies is recognised by the 
divisional locomotive superintendent as the representative of 
the men for local matters—administrative and disciplinary— 
and he is the intermediary between any one who has to make 
a complaint and see the local locomotive superintendent. He 
goes alone tosee the latter, and the arrangement has resulted 
favourably as regards the bringing of the men’s complaints 
and grievances before the authorities. There is one man for 
each of the six locomotive divisions. When the 1907 scheme 
was initiated the Great Western locomotive men were indif- 
ferent, but they took the necessary steps to secure six men 
for section A. The scheme has, however, never been used by 
them. They have continued on the old lines and recently 
came to an agreement with the company which has consider- 
ably benefited a number of men. 
The last witness on Tuesday, the 5th, was 
MR. CHARLES WILLIAM FITNESS, 


a Great Eastern driver, a member of the sectional board, and 
one of six men who represent all the drivers on the Great 
Eastern when the locomotive superintendent has to be inter- 
viewed. Mr. Fitness showed how limited the scheme is. 

On Wednesday the last of the drivers went into the chair. 
This was 

MR. ROBERT ATKINSON, 
of the Great Central Railway. He is the chairman of the 
locomotive section, a member of the central. board, and a 
member of the executive of the A.S. Locomotive Engineers 
and Firemen. 

The Great Central locomotive men, he said, objected to the 
1907 scheme because it did not give them any advantage over 
what they had. In former days any question could be 
brought forward at such meetings providing they were put 
on the agenda. The scheme had not prevented the directors 
meeting the men, and they meet all grades. The locomo- 
tive men considered the central boards no good, as locomo- 
tive questions got out-voted by other grades, and they pro- 


nounced the scheme a failure because of the adverse awards 
of arbitration. Ata meeting of the representatives of the 
locomotive men on the 30th ult. it was resolved to have 
nothing more to do with conciliation boards until recognition 
was granted. There was no need for the official to comein until 
the proposed national board, as the locomotive officials always 
received the men. This board should consist of five members, 
and the two trade union officials should be locomotive men 
for locomotive matters and traffic men for traffic matters. 
The locomotive men were strong in organisation, and so did 
well. Goods guards and signalmen always do well for the 
same reason. One of the sore points at present was the 
medical examination. It was very hard that a man who had 
worked for thirty years or so should be cast adrift without 
any compensation. 

Mr. Atkinson said that sooner or later there would have 
been a strike owing to the speeding-up, the correspondence 
about slight delays—enough to call for the assistance of a 
clerk—&c. It was not that the discipline was greater. It 
was no stricter than thirty years ago, but was differently 
applied and left a smart. The strike could have been avoided 
by recognition and a joint meeting of the company’s repre- 
sentatives and trades union officials. Strikes could not be 
stopped, but conditions could be improved. 

This witness was followed by two representatives of the 
General Railways Workers’ Union, neither of whom did 
himself credit. They contrasted strongly with the usual 
trades unionist leader. Thesecond witness evidently laboured 
under the disadvantage of not knowing his story well, but 
the first went to the other extreme. He was loquacious but 
contradictory, and evidently irritated the Commission. These 
were Mr. Isaac Brassington, organising secretary G.R.W.U. 
and Mr. Richard Ingham, goods porter, Lancashire and 
Yorkshire Railway. The last witness on Wednesday was 


Mk. SAMUEL CHORLTON 


secretary to the Signalmen’s and Pointsmen’s Association, 
who said that the'weakness of the present scheme was that 
the central board had only two representatives from each 
sectional board, which Mr. Chorlton thought was too great 
a responsibility. Another alleged weakness was that the 
men’s representatives. signed agreements that extended 
beyond the period of their own election. 








DOCKYARD NOTES. 





THE first of the Italian scouts, the Quarto, was launched 
on Saturday, August 19th, in the somewhat cramped space 
of Venice Arsenal. She was laid down on November 11th, 
1909, and will be ready for sea infivemonths. Her designer, 
Ing. Truccone, has paid special attention to her internal 
strengthening, and has given her a double bottom for two- 
thirds of her length. She has ten Blechynden boilers and 
four Parsons’ turbines developing 25,000 horse-power, and 
carries 450 tons of liquid fuel—her only fuel—and 200 
blockade mines. Some of her principal dimensions are as 
follows :—Len:th between perpendiculars, 130.50 m.; breadth, 
maximum, 12.80 m.; draught, 3.95 m.; speed, 284 knots ; 
armament: six guns—two bowchasers and four stern—of 
120 mm.; six guns, 76 mm.; two torpedo tubes, 450 mm. 





THE damage done to the Admiralty designed destroyers of 
the Acorn class during the recent manceuvres and subsequent 
cruise was more extensive than it was desirable to admit at 
the time, and at least half a-dozen boats are in dockyard 
hands for attention. It will be recalled that the design in 
question involves a very full section of ship, the light plating 
and framing of which has for some distance below water and 
about 20ft. aft of the bow suffered from the pounding action 
due to pitching ina heavy sea. Fine boats naturally suffer 
to a less extent, while a secondary effect of the fuller end 
under such circumstances is to throw heavier compression 
stresses on the deck. 


ANOTHER very fruitful source of complaint in the destroyer 
flotillas is that of the design of the bridges. Some of the 
boats—especially the Tribal class—are often intensely un- 
comfortable, and temporary canvas weather-dodgers form an 
inadequate remedy. Open bridges with a breast-high canvas 
guard are the rule in the initial. design, being generally 
mounted in the top of a combined chart-house and wireless- 
room. In rough or rainy weather the inconvenience of 
having the steering-wheel situated above the chart-house is 
considerable from the point of navigating facilities, while 
the physical discomfort involved by~the lack of a roof over 
the steering position is even greater. $n mcst of the foreign 
destroyers a light steel chart-h , with ample glass 
windows, covers steering-wheel and telegraphs, voice-pipes, 
&c., in addition to the main chart table. 





THE recent accident to H.M.S. Kangaroo, due to a steam- 
pipe to one of the fan engines breaking, draws attention to a 
number of features that tend to augment the consequences 
that may arise from minor accidents. For instance, the 
arrangement of ladders to and from the stokehold floors is 
not always what it might be, and in some boats the difficulty 
of rapidly leaving the stokehold is considerably enhanced by 
this cause. With the single-line arrangements of telegraphs 
from engine-room to and between the stokeholds additional 
wording might be added to the dials to enable one stokehold 
to ring, for instance, ‘‘ Shut off auxiliary steam ’’ or ‘‘ main 
steam ’’ to any of the others. 





ONE of the most inconvenient places to escape from rapidly 
in time of emergency is a turret working chamber. So much 
attention must be paid to restricting the overall diameter of 
the turret that the manholes and ladders between the work- 
ing chamber and the upper portion of the turret containing 
the guns are unduly reduced in size and inconveniently 
arranged for rapid ingress or egress. 





THE 26-knot torpedo cruiser Novik was launched in July 
from the works of the Putilov Company at St. Petersburg. 
Her construction is being paid for by voluntary subscriptions 
collected during the war with Japan by a committee at whose 





head is the Grand Duke Alexander Michaelovitch. The 





vessel is 330ft. long, and has a displacement of 260 tons, 
The design of the vessel, together with her machinery— 
which includes turbines of the German Admiralty type, are 
being supplied by the Vulcan Company, of Stettin. 





THE design of the cruiser Moltke has at last been pub. 
lished in Germany, though the details have been public 
property for a long time. The vessel carries eight twin 
turrets on the upper deck, disposed as in the Von der Tann, 
as well asa main deck turret aft, situated below the after 
centre-line upper deck one, but for which the vessel would 
appear very similar to her predecessor. Although she algo 
possesses only two funnels, she is confidently expected to 
exceed the 79,800 shaft horse-power of the Von der Tann, 
The length on the water line is stated to be 610ft., which is 
some 7O0ft. less than that of the Lion, the displacement being 
23,500 tons. A full water-line belt is formed and the midship 
armour is carried up to the upper deck, and covers the 6in, 
gun battery of six gunsa side. The vessel will proceed on 
trial during the next few weeks. 





THE Helgoland, which is the battleship of corresponding 
date to the Moltke, appears to be a very distinct improve. 
ment on the Nassau class, and possesses at first sight a much 
less cumbrous exterior appearance, more in keeping with that 
of a cruiser, unless she is seen end on, when the immense 
breadth becomes very striking. To the English eye the 
masts appear very light, but then the Germans accept bridge- 
Jevel control platforms, and only signalling is necessary to 
arrange for. 


'TH@R700-ton destroyer Bouclier of the French navy has 
been4é@pinched from Messrs. Normand’s yard at Havre. She 
is 238{t. long by 254ft. beam, and driven by Parsons turbines 
actuating three shafts. The armament includes two centre- 
line- 4in.. guns disposed at the ends, together with four 
— guns and four torpedo tubes. Oil fuel is arranged 
or. 





‘THE United States battleship Utah, being completed at 
the works of the New York Shipbuilding Company, attained 
a speed of 21.64 knots very recently on the measured mile, 
the corresponding horse-power being 28,477. The sister ship 
Florida, being built at the Brooklyn Navy Yard, is expected 
to undergo her trials very shortly. 





THE statement that H.M.S. Swift reached 39 knots speed 
is again repeated. Her speed on the full-power trial was 
35.3, and though the vessel has slightly exceeded this in 
service, it is very doubtful if she ever attained more than 
36, and that only if forced considerably. The additional 
three knots would require about a 50 per cent. increase of 


power. 








=~ 
LAUNCHES AND TRIAL TRIPS. 





600-TONs team hopper barge ; built by the Blyth Shipbuilding and 
Dry Docks Company ; to the order of the North-Eastern Railway 
Company : engines constructed by Amos and Smith, Limited, 
of Hull; launch, recently. 

ORISTANO, steel screw steamer; built by the Northumberland 
Shipbuilding Company ; to the order of Furness, Withy and Co., 
Limited ; dimensions, 390ft. by 49ft. by 29ft ; to carry 7500 tons ; 
engines, triple-expansion, 25in., 4lin., 69in. by 48in. stroke, 
pressure 180 lb.; constructed by Richardsons, Westgarth and Co.; 
launch, recently. 








RAILWAYS INCORPORATED, AMALGAMATED AND ABANDONED IN 
1910.—During the year 1910 two new railway companies were incor- 
porated under Acts of Parliament, viz., the Manstield, and Wimble- 
don and Sutton Railway Companies, and by order under the Light 
Railway Act, 1896, the Southend and Colchester Railway Company 
was incorporated, and the Aluminium Corporation, Limited, were 
authorised to construct the Dolgarrog Light Railway. Under Acts of 
Parliament passed in 1910 the following amalgamations of companies 
took place :—The Bala and Festiniog was amalgamated with the 
Great Western ; the Baker-street and Waterloo, Charing-cross, 
Euston and Hampstead, and the Great Northern, Piccadilly and 
Brompton Tube Railways were amalgamated under the name of the 
London Electric Railways ; the Northampton and Banbury Junction 
Xailway was vested in the Stratford-upon-Avon and Midland Junc- 
tion ; and the Ravenglass and Eskdale was transferred to the Esk- 
dale Railway Company. The Eskdale Railway was closed for 
public traffic in November, 1910. The powers of six companies to 
construct lines lapsed during 1910, namely, Devon South Hams 
Light Railway, East Sussex Light Railway, Hope Bradwell and 
Castleton Light Railway, North-East London Railway, Nottingham 
and Retford Railway, and the Robertsbridge and Pevensey Light 
Railway. 


In an article on fuel economisers appearing in the 
columns of our contemporary, the Hlectrical Engineer, the author, 
Mr. E. Ingham, draws attention to a danger which may present 
itself when starting work, namely, the liability to accident from 
flue gas explosions. Such explosions, he points out, are usually 
brought about by air and coal gas becoming mixed together in 
such proportions as to form an explosive mixture. When this 
mixture becomes ignited by the flame from the fires the result is 
an explosion, which, although usually not of a serious character, 
often entails a considerable amount of trouble and annoyance in 
repairs to damaged brickwork, &c. When the boilers are shut 
down, and the fires banked, the hydrocarbons distilled from the 
coal are not wholly consumed. The unconsumed gases pass along 
into the flues and are then liable to collect in any cavities which 
exist above the level of the flowing gases, such as the top of an 
economiser chamber, or the space above the opening left by « 
partially lifted damper. When the fireman opens the furnace 
doors to break up the fires, air rushes into the furnaces, passes 
along the flues and so mixes with the accumulated gases; the 
flame produced by breaking up the fires ignites the mixture and 
so causes an explosion. Mr. Ingham considers that it is not 
unlikely that economiser explosions: have been brought about in 
this manner. An economiser having tubes badly wasted both 
internally and externally may be unable to withstand. the shock 
produced by an explosion of gas in the economiser .chamber. 
With a view to preventing flue gas explosions the dampers should 
be opened and allowed to remain open for a short time before the 
fires are broken up ; in this ye | accumulated gases are swept away 
up the chimney by the air which rushes through the flues. A 
further precaution is to fit flap doors into the top of the economiser 
chamber, so that should an explosion occur the severity of the 
shock produced-will be minimised by the opening of these doors, 
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aM COMBINED OIL ENGINE AND DYNAMO FOR Returning to the timing wheel end, a simple cover encloses | The cover can be taken off ina few minutes and all the 

ons, THE CALCUTTA MINT all gearing. Here are fixed the magneto, which is of the | wheels removed. The fuel and oil pumps are of the plunger 

Shi . rs = high-tension Bosch type, the pumps, and the governor. | type, and the two are cast together. The latter is provided 

are SINCE taking up the manufacture of marine and auxiliary | Behind the timing wheels are fitted skew wheels which rotate | with a pressure adjusting valve, and all the valves are placed on 
petrol and petroleum engines, Brazil, Straker and Co.,| a cross shaft at crank shaft speed. On the valve side is a | the top where they can be instantly inspected or removed. The 
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Lo Limited, of Bristol, have made a speciality of high and slow | spur reduction which rotates the small excentric driving the | governor is of the ordinary crank shaft type, and controls the 
speed direct-coupled electric lighting and power sets, and | pumps, and on the magneto side a set of spur wheels drives | three throttle valvess:which are coupled together. At the 
similar combined plants for air compressing, pumping,eand | the magneto at 1$ times the crank shaft speed for the six bottom of the crank case is asump extending the full length of 

the crank case, and a large oil filter secured by a spring is fitted 

? at the timing wheel end. The oil is drawn through this and 

° forced to each main and crank shaft bearing, the big ends 


also receiving oil under pressure. Sight drip feeds supply oil 
to the cylinders and the gudgeon pins. 

The vaporising system is of a simple character, each pair 
of cylinders having separate vaporisers operated by exhaust 
heat. The fuel is pumped up to the small reservoir on top 
of the cylinders, and an overflow pipe carries the excess oil 
back to the main fuel tank. This reservoir feeds the three 
float chambers by gravity, the feed being by suction through 
an adjustable atomising jet. Removable doors enable the 
vaporising tubes to be taken out or cleaned in a few minutes. 
The standard methods of starting are by petrol or hand 
lamps, the system allowing either to be used at will. For 
the latter method the doors at each end of the vaporiser 
casing are opened and the nozzle of the lamp inserted. Cooling: 
water is supplied to the cylinders by a positive rotary pump, 
an even distribution being effected by means of the large 
distributing pipe shown. A small belt pulley on the cross 
shaft drives this pump at a speed of 500 revolutions per 
minute. 

An oil tray forming part of the bottom half of the crank 
case is carried right round the engine, so that no droppings 
can flow to the engine-room floor. This, together with the 
careful enclosing of all parts, should enable the engine to be 
easily kept clean. The generator driven by the engine was 
constructed by the Lancashire Dynamo and Motor Company, 
and is of the enclosed ventilated compound-wound type, 
wound to deliver an output of 65 ampéres at 500 volts. A 






Fuel Tank 
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i | alae ‘ A aaa 7 short-circuiting switch is mounted on the field magnet frame 
Ves: am mx and the cable terminals are enclosed in a box. We give 
oe several illustrations of this neat little plant. 
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PROPOSED ROMAN RAILWAYS. 


IT will be recalled that on July 28th the Council of the 
City of Rome-—by an almost unanimous resolution—approved 
Tne Enoineer™ @ provisional agreement—entered on the 9th of the same 

month between the Syndic, and Messrs. André Berthélot 

GENERAL ARRANGEMENT OF THE PLANT and Maurice Gilbert Boucher as representatives of the 

Compagnie du Chemin de fer Métropolitan of Paris—for the 
building and working of a fast electric line between the centre 


electriclighting aboard ships. The following description applies | cylinder sequence, the cranks being arranged at 120 deg. | of the city—at Piazza Venezia—and the sea shore of 
toa 30-kilowatt 500-volt combined oil engine and dynamo, | apart. It may be mentioned that in the one, two, and four- | Laurentum, where the newly projected maritime suburb of 
which have just been supplied to the Royal Mint authorities, | cylinder engines, this of course is not required. | Roma, Ostia, will be built. 
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Calcutta. The engine is of the four-cycle six-cylinder 
vertical type, the cylinders being 44in. diameter with a 
stroke of 6in. It is designed to develop 45 brake horse-power 
continuously at a speed of 800 revolutions per minute, the 
fuel used being petroleum. 

The engine is, as will be seen, of the totally enclosed type, 
but accessibility is a matter to which careful attention has 
evidently been paid. The general construction of the set 
has been based upon the special requirements of such sets, 
and the bed-plate has been so designed that any ordinary 
type of dynamo can be mounted on it. The cylinders are 
cast in pairs, all the valves, which are mechanically operated, 
being placed on one side. The water jacket spaces surround 
the valve spindle guides, whilst a large door is provided 
in each cylinder for giving access for cleaning purposes. 
Following steam practice, the cylinders are supported upon 
a steel column, bolted right through the lower half of the 
crank case, so that all stresses due to the firing are taken by. 
it. The outer valves of each pair of cylinders are the inlet 
valves; the two centre valves exhausting into a common 
port. The valve pockets are closed by screwed bronze plugs 
with the usual sparking plugs and compression release taps 
in them. 

The top half of the crank case is a light casting, as no 
explosion stresses are taken by it, but in it are carried the | 
four crank shaft bearings, and the governor end has provision | 
for supporting the fuel pump, and the forced lubrication pump. | 
The cam shaft and its bearings can be removed in a few | 
minutes through a door at the timing wheel end, and large | 
doors are provided on the valve side for inspecting the cams 
and cam rollers, those on the other side giving access to the | 
crank case and permitting the removal of the pistons and 
connecting rods without knocking out the gudgeon pins. 

The valve tappets are of ordinary design, the roller | 
working in a bronze jaw attached to a square steel rod. The 
tappet guide is cylindrical, and the lower half allows the 
roller and its jaw to rise in it, a square bush at the top end | 
guiding the tappet rod and preventing turning. The tappet | 
guides are secured by steel dogs, and can be quickly taken 
out. At the fly-wheel end of the crank casea vertical shaft is 
mounted, which drives the high-tension distributor for the 
stand-by battery and coil ignition. 

















END VIEW OF THE OIL ENGINE 


| The concession is to last for 45 years, after which the line 
| will be redeemed, the city administration reserving the option 
| to redeem the line after 15 years under certain conditions 
which are fixed. 
| A company, with a capital of £800,000, is to be formed 
for building and working the line. The Comune will 
make the company certain grants of land along the line, 
and at its terminus by the sea, amounting to an aggregate of 
2,800,000 square metres, and will supply from the central 
municipal power station at San Paolo the electric power 
required to work the line. The representatives of the French 
| financial groups have already made a deposit of £4000 as a 
guarantee, to be extended to £40,000 when the agreement 
becomes final. 
The line is to be double track, proceeding from the new 
maritime suburb near Ostia—through the Roman Campagna, 
on the left of the Tiber—to the Ponte della Magliana and to 
| the Porta San Paolo, the southern gate of the city, through 

the new industrial ‘‘ quartiere,’’ which is rising outside that 
| gate, and which includes the new gasworks, the municipal 

central power plant, the proposed new markets, &c. From 
| the Porta San Paola Station the line will penetrate the city, 
| in acutting up to San Gregorio, and thence its last section will 
be underground, passing under the Palatinum and Capitolium 
hills, and reaching the city underground terminus at Piazza 
Venezia. 

The total length of the line, from the pier to the Piazza 
Venezia, will be 24 kiloms., and its total cost is estimated at 
15 million lire (£600,000), the Porta San Paola to Piazza 
Venezia section—the shortest but the most expensive owing 
to the nature of the works required—accounting alone for 
over 5 million lire (£200,000). The trains—which will have 
| to be run at least every two hours in each direction from 7 a.m. 
| to 10 p.m. from the 1st of November to the 30th of April, and 
| at least every half an hour in each direction from 6 a.m. to 

12 p.m. from the 1st of May to the 31st of October—will have 
| to maintain a speed of 70 kiloms. an hour, thus covering the 

whole distance from the Piazza Venezia to the sea terminus 
| in 29 minutes. 

The stations will be at Piazza Venezia (underground), San 
Gregorio, S. Prisca and 8. Saba, and Porta San Paolo; and, 

| outside Rome, Mercato Nuovo (new markets), Tre Botteghe, 
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eventually at the bridge of the Magliana on the Tiber, Mezzo 

Cammino (eventually), Ostia Antica (ancient Ostia), Ostia 

Marittima (or sea terminus at the centre of the new suburb), 

and Ostia Pontile (the pier); this last station being for goods 

alone. 

The underground part of the line will consist of a tunnel 
about 7 m. wide by 4.75 m. high, and widened at the stations 
to 14 m., the height then rising to 5.25 m. The stations 
will have a length of about 60 m. (200ft.), and be built 
as near as possible to the ground level, their level being 
somewhat higher than that of the line to allow of stop- 
ping and starting the trains more easily. The building 
of this—and eventually of the other proposed underground 
lines—under a city like Rome, is likely to prove of much 
interest, and probably will have surprises in store both 
for the engineer and the archeologist, it being well known 
that the foundations of Rome are perforated by cata- 
combs, and in the lower part the ground level of the city 
has risen, and many remains of foundations, walls, marbles, 

&c., must be sunk deep below. 

The line will be worked at a somewhat high potential— 
probably 1200 or 1500 volts—the feed being made by third 
rail. The power will be supplied by the municipal 
administration from its new central generating power 
station outside Porta San Paolo (a first generating set of 
which is already in working order), it being agreed that the 
administration will supply: From November to February, 

825 kilowatts ; from March to October, 1650 kilowatts ; and 

from June to September, 3300 kilowatts. In case the 

administration should fail to supply the concessionaires 
with this amount of power, they must pay them 150,000 lire 

(£6000) per year. 

In addition to the power, to the kilometric subsidy, and 
to the large concessions of land, the concessionaires will have 
the right to build on the shore a pier, whose cost is estimated 
at half a million lire, for the goods service, and also the 
option to build, in front of their sea terminus, a large bathing 
establishment, the municipal administration undertaking 
that it will neither build itself nor allow anyone else to 
build any similar establishment within a kilometre each side 
on the shore, which is equal, practically, to a monopoly. 

The line is to be built—the Ostia (sea) to Porta San Paolo 

section within two years and the Porta San Paolo to Piazzi 
Venezia section within three years from the date of the final 
agreement. A proposal by the Societa Romana Tramway 
Omnibus to start a combined service from Piazza Venezia to 
Porta San Paolo as soon as the Porta San Paolo to the sea 
line has been completed, and until the last—underground— 
section is in working order, is being contemplated. 

Should it be necessary eventually to permit the rolling 
stock of other lines built by the Comune or its concessionaires 
to pass over the company’s line, a tax of 24 centesimi per 
ton and per kilometre must be paid. 

In addition to the above concessions, the concessionaires 
reserve the right to build, after the Rome-to-the-sea fast 
route has been completed, certain underground lines, which 
will form the first nucleus of a Roman metropolitan or 
underground system. The lines at present contemplated 
are the Piazza Venezia to Piazza del Popolo, passing under 
the Corso, a length of some 1750 m., and the Ponte Vittorio 
Emanuele-Porta Pia and Via Nomentana, some 4750 m. 
Both the terms of concession and the technical data for these 
two lines would be similar to those referring to the under- 
ground section of the Rome-to-the-sea route. 

These two lines would help to solve most of the difficulties 
of intense traffic, especially in lower Rome, where the Corso 
and other thoroughfares are very narrow, and demolitions on 
a large scale would be necessary or overground lines would 
be quite out of the question. As above said, however, the 
difficulties of building underground lines in Rome may prove 
eventually greater than expected. 

There is at the moment a hitch in the negotiations, the 
company, in view of the difficulties of the undertaking, 
asking for a kilometric subsidy of 7500 lire per year in place 
of the usual 5000 lire. No doubt is felt that the State will 
do all it can to favour a scheme which will so greatly benefit 
the capital, but the matter has yet to go before the Consiglio 
Superiori, the highest State technical body, whose duty it is 
to decide. 

Of the two underground lines which are proposed the 
Piazza Venezia-Piazza del Popolo would establish fast com- 
munications between the centre of the city and the new 
quartieri Piazza d’Armi, Flaminio and Parioli in project, as 
well as with the Villa Borghese and the Pincio, the Valle 
Giulia (Art Zone) and the Sport Zone—new hippodrome, new 
stadium, &c., at the Parioli—the last part of the journey, 
however, having to be made by ordinary tram from Piazza 
del Popolo. The stations of this line would be at Piazza 
Venezia, Piazza Colonna, Piazza San Carlo, and Piazza del 
Popolo. 

The Ponte Vittorio Emanuele-Via Nomentana route would 
establish fast communications between the lower part of the 
city and the Vatican on one side and the new and higher 
quartieri outside Porta Pia, north-north-east of the city, as 
well as with the higher and better part of the city itself, in- 
cluding the aristrocratic Quartiere Ludovisi. The stations 
proposed for this line would be :—At the new bridge Victor 
Emanuel ; then, following the Tiber embankment of Tor- 
dinona, the next station would be by the Umberto bridge : 
another station would be at the crossing of the Corso; then 
the line, rising under the Trinita dei Monti, would have its 
next station at the beginning of the Via Ludovisi. The 
following stations would be:—At the crossing of Via Pie- 
monte; at Porta Salaria, by the Villa Torlonia ; and at 
the Via Nomenta, by the Corpus Domini. 

These two underground lines would cross—communicating 
by an underground passage—under the Largo Goldoni, by 
the Piazza in Lucina. 








H.M.S. ORION. 





IN our notes on this warship, published in last week’s 
issue, we stated that her boilers were of the Yarrow design. 
In doing so we were following a well-known authority usually 
accepted as correct, but we have been informed that for once 
this source of information is inaccurate. The boilers, it 
appears, are of the Pabcock and Wilcox type, and have been 
constructed at Renfrew. We hasten to correct the error. 


developed in the engine cylinder itself. 
all four wheels, while the control is effected by means of a 
governed engine with accelerator lever, and by means of coned 
metal-to-metal clutches. 
one reverse speed, the gears being always in mesh, with the 
object of making them fool-proof. 
is given as about 0.137 lb. per ton-mile. 
made for tropical conditions by the fitting of a water tank of 
large size, and also of a double-roofed cab for the driver. 
The principal dimensions of the locomotive, of which we give 
two illustrations, are as follows :— 


The whole machine is completely encased by sheet iron 
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PETROL LOCOMOTIVE. 


A PETROL-DRIVEN locomotive, called by its makers the 
‘““New Century’”’ tractor, has recently been constructed 
and shipped to British India by Ironside, Son and Dyckerhoff, 
of 16, Water-lane, Great Tower-street, E.C. The machine, 
which is rated at 10-12 horse-power, derives its power from a 
single-cylindered slow-speed long-stroke motor, designed to 
develop its full power at under 300 revolutions per minute. 
This slow speed has been chosen by its makers because, 
they point out, multi-cylindered motors have been tried for 
locomotive work by some makers, but have not been at all 
satisfactory, owing to their rapid wear and ease of derange- 
ment, and because the ‘‘ New Century ’’ machine is specially 
designed for operation by unskilled or native labour. 

The drive is through gearing, and, finally, by a chain to 
the road wheels, all four of which transmit the driving power 
to the rails. The transmission losses do not, we are 
informed, amount to more than 20 per cent. of the power 
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Brakes are fitted on 


Two speeds forward are fitted and 


The consumption of fuel 
Special provision is 











doors, designed to fit perfectly dust-tight, so as to protect | pontoon, a total of 1500 tons, all for foreign owners. 





| owners ; 
| cargo steamer for South American owners, and a cargo steamer 


Length over all 10ft. 4in. 
Breadth overall .. .. .. 3ft. 8in. 
Breadth of engine casing .. 3ft. 3in. 
Wheel base. = 374in. 
Height over c: ab roof |. 6ft. lin. 
Height of engine casing . 5ft. 
Maximum haulage on level at low speed 
(33 miles per hour) .. 52-55 tons 
Ditto at five miles per hour (top speed) 30-35 tons | 
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the mechanism. The driving chain is completely encased, 
and-runs in an oil bath. 

The locomotive is to be used in connection with the 
handling of exp'osive and inflammable materials from a wharf 
to the factory, and absdtyte safety from all danger of fire or 
sparks was a sine quad man. The order was placed by the 
company’s consulting engineers, and the machine was tested 
by their representative, previous to ship» ent, on a special rope 
brake haulage plant, with which all *‘ New Century ’’ loco 
motives are exhaustively tested previous to despatch. 








CLYDE SHIPBUILDING IN AUGuUsT.—The output of new tonnage 
from Clyde shipyards during August consisted of twenty-one vessels 
of 38,372 tons, being considerably less than the montbly average 
for this year, and also less than the average for August during the 
past decade. The August output brings the figures for the eight 
months up to 174 vessels of 382,570 tons. Although not a record 
figure for the period, it is only exceeded by those for 1906 and 
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| 1907, in the latter year the hoes reaching 421,080 tons. A large 
| amount of new work was placed during August, some of it of good 
| class, such as enlists the services of all branches of artisans, and 
nearly all of it of the type which the yards can handle most econo- 
mically and conveniently., The following are the most important 
of the contracts booked ;—Messrs. John Brown and Co., Clyde- 
bank, and the London and Glasgow Company, Govan, each to 
build three torpedo-boat destroyers for the British Government 
John Brown and Co., a passenger steamer over 500ft. in length for 
the Union Steamship Company of New Zealand; A. and J. Inglis, 
Pointhouse, two cross-Channel steamers for G. and J. Burns, 
Glasgow ; Wm. Denny and Bros., Dumbarton, a large merchant 
steamer for service in the East; Napier and Miller, Old Kilpatrick, 
a small cable steamer for London owners; Wm. Hamilton and Co., 
Port-Glasgow, a floating dock, 300ft. in length, for Java; the 
| Greenock and Grangemouth Dockyard Company, Greenock, three 





| steamers, each over 6000 tons deadweight, for Burrell and Son, 
| Glasgow; Murdoch and Murray, Port-Glasgow, a passenger and 
| cargo steamer for the Amazon, and several barges for foreign 


the Ailsa Shipbuilding Company, Troon, a passenger and 


for colonial owners; Alley and McLellan, Polmadie, two paddle 


| steamers, two screw steamers, seven cargo barges, and one crane 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 


The Outlook. 

THE outlook is considered favourable for the rest of the 
quarter. It is true that Glasgow and Cleveland warrants have 
been falling, but ordinary iron has maintained its position ; the 
autumn shipping season is progressing satisfactorily, and the engi- 
neering and shipbuilding trades of the country are busy. There 
is therefore, it was argued on ’Change in Birmingham to-day, no 
real cause for anxiety or loss of confidence. At the same time the 
possibility of a general coal strike is a disquieting element, 
although other labour disputes appear to be settling down. It is 
hardly expected here that there will be a coal strike of a general 
character. It is believed that settlements will be arrived at with- 
out the trades of the country being subjected to another strain 
so soon after the railway dispute. Meanwhile the foreign and 
colonial demand for British engineering manufactures keeps up 
well, whilst competition in raw steel and in common iron is less 
severe from Germany and Belgium than of late, thus giving British 
manufacturers a better chance of disposing of their products at 
satisfactory figures. Engine builders are busy, alike steam, gas, 
and oil, and complete gas producer plants are also increasingly in 
demand, both for home and over-sea use. The makers of petrol 
engines are anticipating a large demand in the early future for 
marine purposes, The motor car industry is very busy. Electrical 
engineers are fairly well engaged. 


Structural Steel. 
There is a good demand for structural steel. Angles are 
yuoted £6 12s. 6d. to £6 153.; girder plates, £7 2s. 6d. to £7 5s., 
and joists, £6 10s, Ship plates of good quality are £7 to £7 10s. 


Semi-finished Steel. 

Owing to a lessening of foreign competition representa- 
tives of English and Welsh houses this afternoon were able to do 
more business than recently at better figures. Bessemer sheet 
bars were quoted £5, and Siemens 2s, 6d. additional. 


Manufactured Iron. 

There was a good demand for marked bars which were 
quoted £8, and also for merchant bars at £6 5s. to £6 7s. 6d. 
(ialvanised sheet makers were complaining of the high price of 
spelter, which appears to be experiencing a ‘‘ boom.” Some 
descriptions were quotcd as much as £29 this afternoon. It is 
understood that the supply is less than the demand, and that the 
Spelter Convention is forcing up prices. Galvanised corrugated 
sheets were quoted £11 10s. to £11 15s. and on to £12, although 
the last-named figure was difficult to obtain. A fair trade was done 
in hoops at £7 and also in gas strip at £6 12s. 6d. to £6 15s, 


Pig Iron Firm. 

There was no giving way in pig iron of any grade, the 
belief being general that the northern relapse would be only 
temporary. Makers quoted as follows :—Staffordshire common 
forge, 493.; part-mine, 50s. to 503. 6d.; best all-mine forge, 85s. ; 
foundry, 90s.; cold blast, 115s.; Northampton, 47s. to 48s.; and 
Derbyshire, 50s. to 51s. Most of the makers reported sufficient 
work in hand to finish the «juarter comfortably. 


Rivet-making. 

The South Staffordshire rivet makers have returned to 
work after a month’s strike, the employers having conceded the 
improved conditions asked for. Liberal concessions have been 
made by the masters, the advances representing about 25 per cent. 
increase in wages. Men in the factories will now receive 4s. per 
ewt. on ordinary rivets and outworkers 4s. 6d., whilst gas rivet 
makers will be paid twice those amounts respectively. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Business Quiet. 

SEPTEMBER opened very quietly in this centre, although a 
fair number of both buyers and sellers made their appearance on 
the Iron Exchange on Tuesday. The market for pig iron was 
practically featureless, and with buyers confining operations to 
immediate requirements only prices all round showed little change, 
but were fairly well maintained. Finished iron and steel: There 
was no quotable change to note in either finished iron or steel. 
Copper: With the exception of tough ingots, which were the turn 
easier, there was no change to note. Sheet lead: Unchanged. 
Tin ingots: Lower. 


Quotations. 

Pig iron: Lincolnshire, No, 3 foundry, 53s.; Staffordshire, 
nominal, 53s, 6d. to 54s.; Derbyshire, 53s. 6d. to 54s.; North- 
amptonshire, 54s. 6d, to 54s, 9d.; Middlesbrough, open brands, 
56s, 4d. to 56s, 7d. Scotch: Gartsherrie, 60s. to 60s. 3d.; Glen- 
garnock, 58s. 9d. to 59s, 3d.; Eglinton, 57s. 9d. to 58s, 3d., 
delivered Manchester. West Coast hematite, 64s.; East Coast 
ditto, 61s. 6d., both f.0.t. Delivered Heysham: Gartsherrie, 
58s. to 58s, 3d.; Glengarnock, 56s. 9d. to 57s. 3d.; Eglinton, 
55s. 9d. to 56s, 3d. Delivered Preston: Gartsherrie, 59s. to 59s. 3d.; 
Glengarnock, 57s. 9d. to 58s, 3d.; Eglinton, 56s. 9d. to 57s. 3d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s, 6d. Steel: Bars, £6 15s. to £7 5s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s; 
boiler plates, £7 17s. 6d.; plates for tank, girder, and bridge 
work, £7 to £7 5s.; English billets, £5 to £5 5s.; foreign ditto, 
£4 12s, 6d. to £4 15s.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £71; tough ingots, £59 10s. to £60; best selected, £61 to 
£61 10s. per ton ; copper tubes, 84d. ; brass tubes, 6d. ; condenser, 
74d.; brazed brass tubes, 84d.; rolled brass, 6$d.; brass wire, 7d.; 
brass turning rods, 7}d.; yellow metal, 6d. to 64d. per lb. Sheet 
wry Mica 10s, to £16 15s. per ton. English tin ingots, £190 
per ton, 


The Lancashire Coal Trade. 

. Fears of a general strike of miners caused a greatly 
increased demand for house coal. In all departments sellers 
showed no inclination to commit themselves forward. At a meet- 
ing of the Lancashire coalowners on Tuesday, whilst no decision 
was arrived at, proceedings were adjourned for a further seven 
days, although it was understood that so far as engine fuel was 
concerned no more contracts would be entered into under an 
advance of 6d. per ton on present rates. 


The Engineering Trades. 

. There is not much change in the conditions of the local 
engineering industries. The output of the works in this district 
has been greatly hampered by the recent strikes owing to the diffi- 
culty of obtaining supplies of raw materials and fuel. Although 
many of the machine tool makers are well employed there are still 
some firms engaged in this branch whose order books are in any- 
thing but a satisfactory condition. No material improvement is 
observable in the textile machinery branch. 


Manchester Association of Engineers. 


4 The members of this Association will to-morrow (Saturday) 
pay a visit to the works of Hans Renold, Limited, at Burnage. 





These works present many features of interest. The floor area at 
Burnage is 224,500 square feet, and the whole of this is devoted to 
the manufacture of steel driving chains. All the machinery is 
motor-driven by current obtained from the Manchester Corpora- 
tion mains, the power being appropriately transmitted from motor 
to line shaft, and from line shaft to countershaft by chains. The 
average chain speed to the line shafting is 1100ft. per minute, the 
reduction being from 750 revolutions to standard line shaft speeds 
of 300, 250, 150 and 100 revolutions. The number of hands 
employed in the Brook-street and Burnage works is about 1000. 
The size and construction of the line shafts, countershafts and 
hangers, and the methods of fixing throughout the whole building 
have been designed with a view to interchangeability, the mere 
slackening or tightening of a few bolts or screws allowing of line 
shafts or countershafts being adjusted, fixed or removed. The 
quarterly meeting of the members will be held in the evening. 


The Dispute at Horwich. 

A basis of settlement of the dispute between the Lanca- 
shire and Yorkshire Railway Company and its workpeople at the 
Horwich locomotive works was submitted to the various unions 
on Wednesday. 


Wages Grievances at Crewe. 

A deputation from various grades of labour employed at 
the London and North-Western locomotive works at Crewe waited 
on the managers to-day, and laid before them certain grievances 
with regard to wages and other matters. The men are asking for 
a levelling up of mechanics’ wages with a minimum of £1 per 
week for labourers, 


BARRkOW-IN-FURNESS, Thursday. 
Pig Iron Trade. 

A normal position has again been reached in the hematite 
pig iron trade of this district from an industrial point of view, and 
iron is again being produced at the old rate of output, for supplies 
are now coming to hand with regularity. The demand for iron, 
however, shows no signs of improvement. On local acconnt steel 
makers’ requirements are steady, and a large tonnage is going into 
prompt consumption both at Barrow and at Workington; but 
outside the district the trade being done is by no means satis- 
factory. There is a want of life in the market, and present indi- 
cations do not point to any immediate betterment. Makers hold 
fair orders and are quoting 64s. per ton net f.o b. for parcels of 
mixed numbers of Bessemer iron. For special qualities of iron 
there is a steady demand, and prices run from 67s, to 703. per ton 
net. In warrant iron there is nothing being done. Sellers are 
quoting 62s. 9d. per ton. The stores of warrant represent in the 
aggregate 53,560 tons. 


Iron Ore. 

The iron ore trade is for the most part well employed, 
and a steady output is being maintained throughout the district. 
Local wants are pretty good, and a steady business is done on 
general account, particularly in the better classes of ore. Ship- 
ments have been fairly large of late from Cumberland ports, and 
from Barrow several cargoes have been despatched coastwise. 
Prices are unchanged, with good average qualities of native ore at 
10s. to 123. and the best class ores run up to 19s. 6d. per ton net 
at mines. Foreign ores are in steady request, and best Spanish 
sorts are at 20s. per ton delivered to West Coast works. 


Steel. 

The steel trade is again busily employed. At Barrow the 
rail mill is maintaining a good output of rails for home and overseas 
account. Deliveries have just been made to Colombo. In the 
Workington district the rail mills are also active, and likely to 
remain so for some time to come on a big colonial order. ‘The new 
business on offer is, however, only limited. Heavy sections are 
quoted at £5 12s, 6d. to £5 15s. per ton. For light rails there 
is not much of a call, and they are quoted at £6 5s. per ton, and 
heavy tram rails are at £8 1Us. per ton. The department on tin 
bars at Barrow is fairly well employed on orders which are shipped 
coastwise. The hoop and wire mills find steady employment. 
Steel shipbuilding material is in good steady demand. 


Shipbuilding and Engineering. 

Messrs. Vickers have launched a submarine for the British 
Government, and have delivered another of the ‘‘D” class to 
Portsmouth. All the branches of these trades are full of work, 
and will be busy for some time to come. 


Shipments. : 

The shipments of pig iron last week reached 7230 tons, 

and steel 2299 tons, a combined total of 9529 tons, and an increase 

on the week of 737 tons. The shipments of pig iron and steel this 

year stand now at 327,997 tons, as compared with 469,191 tons, a 
decline of 141,194 tons. 


Fuel. 
There is a steady demand for coal, and good steam sorts 
are quoted at 11s. to 15s. per ton. Coke is in steady request. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

Boru in the heavy and lighter trades manufacturers are 
at present fully occupied. This is still partly due to the arrears of 
work on hand as the result of the recent strikes, but also to the 
fact that the orders which are being received, while aggregating a 
large volume, are individually of no considerable size. This, of 
course, involves more work for the staff in their supervision 
and execution, and there is almost a general complaint that 
prices are not commensurate with the business that is being 
done. These remarks apply only to general trade, of course, 
for the armament establishments are still well employed on 
orders received in the early part of the year, the extra work 
required now-a-days in finishing causing a pressure of work in the 
machine shops. Two of the local works—Vickers, Limited, and 
John Brown and Co.—are also engaged on the manufacture of 
material for Turkey and Spain, and there is some work for Russia 
on hand. Prospects have undergone no great change, and most 
manufacturers regard the outlook for the near future as somewhat 
clouded by the talk of labour trouble among the colliers. Never- 
theless, the foreign and colonial markets are mostly well main- 
tained, although American business is rather uneven. Manufac- 
turers who rely entirely on the home market state that orders have 
fallen off considerably since the strike, but this may be due largely 
to the delay customers have experienced in getting delivery of 
material already on order. ; 


The Coal Trade. 

The firm tone already noted in the steam coal trade is 
fully maintained. The market is now experiencing a very much 
larger demand from the Baltic in view of the reported probable 
early closing of navigation. There is lessened competition from 
the North, and with the home industrial demands, including that 
of the railways, ona larger scale, collieries are finding their position 
greatly improved. Many of the present buyers have held aloof in 
the hope of getting easier rates, but they are now being forced to 
come into the market. Most of the trade is done in spot lots. 
There is a larger supply of tonnage at the Humber ports, and 
supplies are being handled expeditiously, with the result that a 
good weight of coalis being shipped daily. Prices are firm at fully 





9s. to 9s, 6d. per ton at the pits. Gas coal collieries are finding 
current requirements of the gasworks on a heavier scale, for most 
of these are now putting in stocks for the winter, and shipping 
business is on a fair scale. Outputs have been seriously interfered 
with in many cases recently owing to the short supply of empty 
wagons, one result of the late dislocation of railway traffic. 


Slacks. 

Slacks continue a good market, no stocks being available, 
and prices are steadily held. The demand isvery firm. Of course, 
with house coal collieries working better, the output of slacks is 
rapidly increasing, and the prospects of the market depend toa 
large extent on the state of trade in Lancashire during the winter. 
At the moment the outlook is considered promising. Quotations: 
Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 
5s. 9d.; seconds, 43. to 4s. 6d., all per ton at the pits. Coking 
smalls are in better supply. 


House Coal. 

A much firmer tone is noticeable in the house coal trade 
during the last few days, which is no doubt largely due to the 
newspaper reports of higher prices being likely in the near future, 
for merchants report that the public are stocking much more 
freely. So far as this district is concerned no change in prices has 
occurred, aithough collieries report that they have not been able 
to deal with the orders coming to hand, owing to the lack of empty 
wagons, The difficulty of getting supplies through on the railways 
has been one of the chief causes of the present tirm position of the 
market, but this trouble should be overcome before long. 


The Iron Trade. 

No change of importance has occurred in the pig iron 
trade, business being still on a reduced scale. East Coast hematite, 
mixed numbers have been offered here at 67s. 6d. net, or slightly 
easier than last week, but West Coast qualities are a shade firmer. 
There is little done in common iron, but one or two expiring con- 
tracts for basic iron have been renewed at current prices, de- 
liveries in one case extending into the first quarter of next year. 
Derbyshire forge iron is easier than of late; but foundry qualities 
are strong. Lincolnshire forge is still rather adversely affected by 
the relative cheapness of Derbyshire sorts. Quotations :—Lincoln- 
shire, No. 3 foundry, 50s. 6d.; ditto forge, mottled and white, 
493. 6d.; ditto basic, 52s.; Derbyshire foundry, 50s. to 50s. 6d.; 
ditto forge, 47s. 6d. to 48s.; all per ton delivered this district. 
East Coast hematite mixed numbers, 67s. 6d. to 68s. net; West 
Coast ditto, 77s 6d. to 783 , less 2} per cent. discount. Bur iron, 
£6 15s. Basic billets, £5 5s. to £5 15s. At its usual monthly 
meeting on Tuesday the South Yorkshire Bar Iron Association 
decided to make no change in prices, which consequently remain 
at £6 15s. for bar iron. 


The Steel Trades. 

There is little doubt but that the state of employment in 
the steel trades is much more satisfactory than it has been for 
many years past at this period of the year. We have already 
mentioned some of the exceptional reasons for this in the heavy 
trades, but the same state of things is true of the cutlery and 
plate industries. Broadly speaking, the latter may be said 
to be the result of larger demands from the Colonies, and 
the former the result of the high level of expenditure on 
armaments. Ordinary engineering has provided Sheffield with 
only a moderate amount of work, taking the half-year all through, 
but the demand for engineering requisites has been well spread, 
and much better than a year ago. Tool steel, files and other 
products have been more readily absorbed by the big engineering 
centres, whilst the requirements of automobile manufacturers, 
makers of oil and gas engines and agricultural machinery, have 
been and are on an exceptionally heavy scale ; but Sheffield steel 
manufacturers complain that while the orders have been more 
numerous, buyers have limited themselves to comparatively small 
quantities. It is satisfactory to note that the representative tool 
steel makers report that sales in the home market are being well 
maintained. Exports are on a high level, and apparently show no 
sign of weakening. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Nor much business has been done in the Cleveland pig 
iron trade this week, or, indeed, for nearly three weeks now, the 
labour troubles having done much to destroy the confidence which 
was appearing during the first three weeks of August, and which 
traders looked upon as being the usual autumn revival. The trade 
has not yet recovered from the bad influence of the strikes, and 
prices went down continuously until Wednesday of this week. 
Cleveland warrants dropped from 47s. 74d. cash buyers to 46s. 8d. 
or 11}d., but there was a recovery of 14d. per ton on Wednesday, 
and that brought about rather more disposition to purchase. It is 
calculated that owing to the strike of railwaymen the production 
of pig iron in this district was reduced at least 45,000 tons, and 
some of the furnaces have not even yet got into their normal con- 
dition in regard to the quality and quantity of the pig iron pro- 
duced. Fully a week’s make of pig iron has been sacrificed at some 
of the works, and where the iron is sent in a molten state 
to the steel furnaces the makers have been suffering 
great loss, for the proper quality could not readily be 
obtained. A rather better state of affairs was noticeable 
on Wednesday, partly due to the idea that a peaceful settlement 
of the Morocco difficulty would be arrived at, and partly because 
of the better statistical position. Connal’s stock is at last de- 
creasing. On Tuesdays for months past it has been the rule for 
Connal’s to report a heavy increase in their store of Cleveland pig 
iron. Sometimes as much as 2000 tons increase has been reported 
on that day, but this week a decrease of 169 tons was shown. 
Shipments likewise are more active, and likely to continue so over 
the month ; indeed, a very busy September is anticipated. When 
it is taken into account that the finished iron and steel industries 
are unprecedentedly brisk and have a very encouraging future, the 
weakness and depression in the market for raw materials, such as 
pig iron, is almost inexplicable, for an improvement in the finished 
trade is almost invariably accompanied by activity and better 
prices for pig iron. It is now hoped that the worst in pig iron 
has been experienced, since there have appeared brisker ship- 
ments and decreasing stocks. No. 3 Cleveland G.M.B. pig iron 
has been maintained this week at 47s. per ton for current month’s 
f.o.b. delivery ; No. 1 at 50s. 9d., Nos. 4 foundry and forge 46s, 6d., 
and mottled and white at 46s. Consumers have done almost 
nothing in the way of buying for forward delivery, the course of 
the market having been too uncertain. 


Hematite Pig Iron. 

The great feature in the East Coast hematite pig iron 
trade is the slackness of demand ; business is even less satisfactory 
than it is in the Cleveland iron trade, and yet something better 
ought to be experienced, for the plate and angle manufacturers 
are unprecedently busy, and never consumed so much material. 
Some of them have orders on their books which will keep them 
going for fully another twelve months. It is surprising, therefore, 
that the situation is not more favourable in the hematite pig iron 
trade. One reason is given which may account for the anomalous 
state of affairs, and it is the plenteousness and cheapness of scrap 
steel ; indeed, there has never been so much on offer, and the 
large quantity on sale has brought the prices thereof down rather 
rapidly, with the result that some merchants must be heavy losers. 
Scrap steel can now be bought at 45s, to 50s. per ton from sellers, 
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who in the early part of the year were asking and realising 10s. 
per ton more. Naturally steel manufacturers use as little hematite 

ig iron as they can, seeing that they have to pay 61s. per ton for 
it, whereas they have no difficulty in obtaining scrap in almost any 
quantity at 10s. to 15s. per ton less. The plethora of scrap is due 
to the breaking up of so many vessels, naval as well as commercial ; 
also crop ends, shearings, &c., come in considerable quantities on 
the market for sale, because where molten metal is charged into 
the steel furnaces, the crop ends, &c., from the mills are not used 
up at the works producing them, but are sold to those who charge 
cold materials. Thus the employment of so much scrap steel 
lessens the consumption of hematite iron, and the makers of the 
latter cannot advance their prices, even though the rates are 
hardly profitable. For mixed numbers, East Coast hematite pig 
iron, 61s. per ton is generally quoted, but second-hands have done 
business at less. 


Iron-making Materials. 

The demand for Rubio ore is quiet ; indeed, it is a long 
time since a transaction was recorded. Less hematite iron is 
being produced, and the consumption of foreign ore has fallen off ; 
indeed, the imports are a good deal less than they were last year. 
Nevertheless, merchants have to keep to 19s. 6d. per ton as the 
price of Rubio ore delivered at Teesside wharves, as they cannot 
get any concessions from the Spanish mine-owners, and besides 
this, the rates of freight are increasing. Consumers, however, will 
not give 19s. 6d.; indeed, they are not prepared to pay even 19s. 
They are not renewing contracts for next year in such circum- 
stances as the present, but they are generally well bought for 
delivery over the remainder of this year, and still have fair stocks. 
Furnace coke is very plentiful, and manufacturers thereof are 
keen sellers, prices being weak in consequence ; in fact, it is easy 
to get supplies at 14s. 6d. per ton delivered at Middlesbrough. 


Manufactured Iron and Steel. 

Excellent reports are given by most manufacturers about 
the condition of the finished iron and steel industries of this 
district, and especially is this the case in the rail department. 
One of the firms is reported to have orders on its books which 
will keep its mills fully going for the next eighteen months, and 
several satisfactory orders have been booked within the last few 
days. The plate and angle manufacturers have never been so 
well off for work as they are at present, and the preduction is 
decidedly the largest on record, but no alterations in quotations are 
to be recorded. Steel ship plates are quoted at £6 15s. and iron ship 
plates at £6 10s., less 24 per cent., delivered at North-East Coast 
shipyards. Steel bars are at £6 5s. and iron bars at £7, both less 
23 per cent. f.o.t. Heavy steel rails are strong at £5 12s. td. net 
f.o.b. 


Shipbuilding. 

The shipbuilders have never been so well off for orders as 
they are at present, and they can now realise considerably higher 
prices than they had to accept in the autumn of last year. At the 
annual meeting of Hawthorn, Leslie and Co., at Newcastle, 
Sir Benjamin C. Browne, the chairman, said the firm had just 
received from the British Government an order for three new 
destroyers, both hulls and engines. At the present time they have 
two torpedo-boat destroyers on the stocks, both nearly ready for 
launching, and the orders for the three destroyers will keep 
the Government portion of the shipyard fully employed for some 
considerable time. It is stated that Swan, Hunter and Wigham 
Richardson, Wallsend-on-Tyne, have over twenty vessels in hand 
and on the books, The Moor line, Newcastle, has ordered three 
steamers of 7500 tons each for the Australian trade. Two of these 
will be built at Sunderland and one at Blyth. The Tyne-Tees 
Shipping Company has ordered a new steamer from the Irvine 
Shipbuilding and Dry Docks Company, West Hartlepool. She 
will be a cargo and passenger steamer similar to the Teessider, 
which the same firm constructed for the Tyne-Tees Company some 
two years ago. At the Hartlepools the holders upat the shipyards 
have struck work, because the riveters who employ them wil! not 
concede an advance of wages. They are paid 15s. for each pound 
made by the riveters, and they want 18s. More labour troubles 
seem to be brewing in the shipbuilding industry, for at the Trades 
Union Congress Mr. John Hill, secretary of the Boilermakers’ 
Society, said that the National Agreement for avoiding disputes 
expires on March Ist next, and unless it is drastically amended 
before that date he will advise the members not to approve it for 
a further term. 


Improvements at Middlesbrough Dock. 

The North-Eastern Railway Company is about to provide 
an additional 10-ton crane at Middlesbrough Dock and to supersede 
the present hydraulic cranes on Nos, 3 and 4 quays by electric 
cranes of greater radius and speedier movements. A transit shed 
for the storage of perishable goods awaiting shipment is to be 
provided. No, 2 hoist is to have an electrically-driven steel belt 
coal conveyor, thus enabling the company to ship coal into two 
holds of a steamer at the same time. The dock is to be deepened, 
so as to give a minimum depth of 28ft. of water opposite the whole 
of the quays. On the north side of the dock channel a belt coal 
shipping appliance is being erected. 


Coal. 

The coal trade is fairly active, but shipments are not as 
brisk as the orders on hand would justify, simply because the 
supply of steamers is not large enough to take all that has to be 
sent away. This failure to satisfy requirements has cau3ed rates of 
freight to go up smartly, and merchants have difficulty in getting 
vessels to carry away all the coal that falls due from them. The 
strike drove away a good many vessels which have loaded at con- 
tinental ports, and it will be some time before they are back at 
North-East Coast ports. The shipowners are profiting by this state 
of affairs, but it is bad for those shippers who have sold c.i.f. 
Best gas coals are at 11s. per ton and seconds at 10s. f.o.b. ; while 
ordinary bunkers are at 9s. 6d. and best at 10s. 6d. Coking coal 
is in good request for export, and 9s. 9d. is paid for it, with 93. 3d. 
for coking smalls, 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 
The Warrant Market. 

THE demand for pig iron warrants has been somewhat 
irregular this week, and the business has not increased to the 
extent that was anticipated it would do now that the strike trouble 
is over. Holders of iron, as a rule, have been taking a confident 
view of the immediate future, and are unwilling to make conces- 
sions in price. The necessities of buyers, on the other hand, 
appear to be moderate, so that the demand has not been sufficient 
to strengthen values in any marked degree. Advices from the 
Continent have been somewhat more favourable in the last few 
days, and it is reported that considerable additional quantities of 
Cleveland iron are wanted for abroad. A considerable amount of 
warrants has been purchased for future delivery, for the most part 
on fixed dates. Cash demand has not been very strong. Busi- 
ness in Cleveland warrants since last report has been done 
at 46s. 10d. and 46s. 94d. cash, 47s. 14d. and 47s. one month, 
and 47s, 8d. and 47s. 7d. three months. Transactions have also 
been noted at 47s. for delivery in seven days, 46s. 11d. nine days, 
46s. 10}d. seventeen days, 47s, October 10th, 47s. 2d. October 14th, 
and 47s, 6d. for November 2nd. 


Scoteh Pig Iron Trade. 
There has been a quieter feeling in Scotch pig iron in the 





last few days, following on the extra demand that was experienced 
when Cleveland iron supplies were held back by strikes. The out- 
put is unchanged, there being 82 furnaces in blast, compared with 
4 at this time last year. Values have been generally steady, but 
G.M.B. iron is offered about 6d. less than a fortnight ago, the 
special brands being steady throughout. Free at ship at Glasgow, 
Govan and Monkland, Nos. 1, are quoted 56s.; Nos. 3, 55s.; Carn- 
broe, No. 1, 60s. 6d.; No. 3, 55s, 6d.; Clyde and Calder, Nos, 1, 
61s.; Nos. 3, 56s.; Gartsherrie, No. 1, 6ls. 6d.; No. 3, 56s. 6d.; 
Langloan, No. 1, 63s.; No. 3, 58s.; Summerlee, No. 1, 64s.; No, 3, 
59s.; Coltness, No. 1, 82s. 6d.; No, 3, 58s.; Eglinton, at Ardrossan 
or Troon, No. 1, 56s.; No. 3, 55s.; Glengarnock, at Ardrossan, 
No. 1, 64s.; No. 3, 593.; Dalmellington, at Ayr, No, 1, 57s.; No. 3, 
55s.; Shotts, at Leith, No. 1, 62s. 6d.; No. 3, 58s,; Carron, at 
Grangemouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per ton. 


Hematite Pig Iron. 

The consumption of hematite pig iron in this district is 
believed to be fully as extensive as at any former time this year, 
yet the market is quite flat. For hematite warrants there has for 
some time been little or no demand. Makers of Scotch hematite 
have so far resisted endeavours stil] further to cheapen the product. 
The comparatively high cost of imported ores and of production 
does not leave an adequate return, and it has several times been 
stated that production would probably be restricted as analternative 
to further reductionsin price. At the beginning of the year Cum- 
berland hematite warrants were at 67s., and the present price is 
62s. 3d., showing a reduction of 4s. 9d. perton. The fall in Scotch 
hematite has been greater. Merchants now quote 64s. to 64s. 6d. 
compared with 71s. in the early part of January, so that the fall 
since that time has been 6s. 6d. to 7s. At present prices makers 
are selling only for early delivery and reported to be resisting pro- 
posals to contract forward at current figures. 


Finished Iron and Steel. 

A moderate business is being done in the bar iron trade, 
but makers could do with a good deal more work. The trade in 
the past week or two, however, has been marked by a firmer ten- 
dency. Common bars have been selling at £6 to £6 22. 6d. and in 
some instances £6 5s, per ton, while crown bars are quoted £6 10s., 
and other materials in proportion. In the steel trade the works 
are almost all running to about the full extent of their capacity. 
Orders for shipbuilding material make up a substantial proportion 
of the work in hand. The export business is likewise more active 
than usual, and to the orders in hand additions are constantly 
being made. India, Japan, Australia, and South America have all 
been purchasers of steel goods. The demand for sheets, plain and 
galvanised, continues on an encouraging scale, There has not been 
much alteration lately in prices, but the present tendency is, if 
anything, in the direction of firmness. Marine and general engi- 
neers and bridge builders all report an encouraging condition of 
business, The tube trade is busy with inquiries that promise 
important additions to existing orders. 


The Coal Trade. 

There is a large volume of business in the coal trade. 
But for some irregularities in the supply of vessels, it is believed 
that the shipments would have been greater. Inquiry for 
shipment is of an encouraging nature, but there is not much 
inciination to contract far ahead. Prices of the different kinds of 
coal are steady both for home use and export. An extensive con- 
sumption is taking place for manufacturing purposes. The house- 
hold department is comparatively quiet as far as the home trade is 
concerned. Inquiry is growing, however, and merchants have had 
little difficulty in maintaining prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

IN some respects the condition of trade has not justi- 
fied the hopes held out. Some on ’Change, Cardiff, thought 
that the rebound from stagnation to activity would have been 
more decisive than it has been, but the experience of older mem- 
bers was against any very striking alteration. The tonnage coming 
in has been a slower feature than one could wish, showing that 
merchants have gone to other quarters for supplies, and Wales 
must be content with smaller requirements. The upset of busi- 
ness by the strikes has told seriously, and in the early part of the 
week the price of even the best steam coals was affected by the 
tardy arrival of tonnage, and best Admiralties suffered to the 
extent of 6d. to 9d. 


Present State of the Coal Trade, Cardiff. 

Mid-week it was reported on ‘Change that tonnage was 
becoming slightly heavier; on Tuesday there were clearances of 
over 50,000 tons, including some heavy cargoes for Italian States, 
and for Cronstadt. The efforts of buyers are directed to pressing 
for concessions, but colliery owners hold good order books and 
have strong faith in a certain revival of good business. The ports 
of the Cambrian Combine are being steadily put into order. 
Delays in this work, due to non-arrivals of pitwood, are ceasing, 
and every day may now be expected to show an improvement. 
Prices, it will be seen, show steadiness, and only in cargo smalls is 
there much slackness ; the fruit season is, as usual, affecting prices. 
Latest : Best large steam, 18s, 3d. to 18s, 9d.; best seconds, 17s. 
to 17s. 9d.; ordinaries, 16s, to 14s, 9d.; best drys, 16s. 6d. to 
17s, 3d.; ordinary drys, 15s. 3d. to 15s. 9d.; best washed nuts, 
14s 6d. to 15s. 6d.; seconds, 13s, 6d. to 14s, 6d.; best washed 
peas, 12s, 6d. to 13s, 6d.; seconds, 11s, to 12s.; best bunker smalls, 
9s. 9d to 10s. ; best ordinaries, 9s. to 9s. 6d.; cargo smalls, 7s. to 
7s. 9d.; inferior, 6s. 3d. to 6s. 9d.; best Monmouthshire black 
vein, 15s. 9d. to 16s. 3d.; ordinary Western Valley, 15s. to 15s. 6d.; 

Eastern, 14s, 3d. to 14s. 9d.; seconds, 13s. 9d. to 14s, 
Bituminous: Very best household, 17s, to 18s,; best ordinaries, 
14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s, 3d. 
to 13s. 9d.; smalls, 10s. 6d. to 10s. 9d.; No. 2 Rhondda, 12s. 3d. 
to 12s. 6d.; through, 10s. 3d. to 10s. 9d.; smalls, 8s. to 83. 6d. 
Patent fuel, 17s. 3d. to 17s. 9d. Coke: Special foundry, 24s. to 
25s.; foundry, 18s. to 20s. 6d.; furnace, 163, to 17s, Pitwood, 30s. 


Newport (Mon.) Coal. 

Shipments last week, 88,176 tons foreign, 13,828 coast- 
wise. Latest prices: Quieter conditions:—Best black vein, 
15s. 6d to 16s.; Western Valleys, 15s. to 15s. 6d.; Eastern, 14s. 
to 14s, 3d.; other kinds, 13s. 6d. to13s, 9d.; best smalls, 8s, 9d. 
to 9s.; seconds, 7s. 6d. to 8s.; inferiors, 6s. 6d. to 7s. 3d. __— Bitu- 
minous: Best households, 15s. 6d. to 16s. 6d.; seconds, 14s. to 15s. 
Patent fuel, 16s. 9d. to 17s. 6d. Coke: Foundry, 18s. to 20s.; in- 
ferior, 16s, to 17s. Pitwood, 30s. 


Swansea Coals. 

Another good week’s totals. Coal dispatched, 80,169 
tons ; patent fuel, 16,756 tons, Prices:—Steady market. Brisk 
demand for all coals. Steam firmer. Latest :—Best hand picked, 
22s. to 24s. net ; seconds, 20s. to 22s. net; big vein, 16s. 6d. 
to 18s., less 24; red vein, 12s. to 133, less 24; machine- 
made cobbles, 21s. to 22s. net; Paris nuts, 22s. 6d. to 24s, net; 
French nuts, 22s. 6d. to 24s. net ; German nuts, 22s, 6d, to 24s. 
net; machine-made large peas, 12s, to 143, 6d. net ; rubbly culm, 
7s. 3d. to 7s. 9d., less 24; duff, 4s, 3d. to 4s. 6d. net. Steam 
coal: Best large, 18s. to 19s.; seconds, 14s, to 15s, ; bunkers, 
10s. to 11s. 3d.; smalls, 8s, to 8s. 6d. Bituminous coal: No.3 
Rhondda, 18s, 6d. to 19s.; through, 14s, to 15s,; small, 10s, 6d. 
to 11s., less 24. Patent fuel, 14s, 6d. to 15s,, less 24. 





Ls 


Mr. D. A. Thomas on the Effects of the Welsh Coal Strike, 
The Western Mail quotes an interview with the chairman 
of the Combination Collieries as follows:—‘The funds of the 
South Wales Miners’ Federation are depleted, and the net result 
to the workmen throughout the coalfield is disastrous, The funds 
of the federation amounted, I understand, before the strike began 
to something like £100,000. They have wasted something like 
£75,000. The wages paid at the Combination Collieries amounteg 
to £23,000 weekly, so that the loss in wages during the struggle 
amounts to over a million sterling, or, in other words, three or 
four times the amount which would have been required to purchase 
a controlling interest in the Cambrian Collieries.” The disastrous 
effects of the strike are stated by the Western Mail to have been 
felt by the trading community in a manner not to be effaced for a 
generation. Traders have been obliged to supply food to strikers 
without receiving any money in return. House owners have been 
unable to obtain a penny, and rather than have their premises 
demolished have allowed tenants to go rent free. 


Iron and Steel. 

Very substantial work was done at Dowlais last week, the 
whole of the plant being occupied during the six days and nights, 
There was a brief stoppage in the early part of the week, the 
‘‘pilers ” demanding an advance, but as soon as this was settled 
the making of rails was resumed and a large output stacked, 
There was also a large make of tin bar, fish-plates, light colliery 
plant, curves, and angles, The Bessemer plant was also efficiently 
worked and the blast furnaces kept on at high pressure, 
Altogether, the total make was above the average. The export of 
rails, &c., has been considerable. Latest market quotations 
Swansea : Hematite pig, mixed numbers, 62s, 3d. cash, 62s. tid, 
month ; Middlesbrough, 46s. 8d. cash, 4ts. 11d. month ; Scotch, 
2s 9d. cash, 55s. month ; Welsh hematite, 65s. to 663. delivered ; 
East Coast hematite, 65s, to 66s, c.i.f.; West Coast, 65s. to 66s, 
c.i.f. Steel bars: Siemens, £5; Bessemer, £4 17s. 6d. Rubio ore, 
18s, 3d. to 18s, 94. 


Tin-plate. 

The shipments of tin-plates at Swansea last week tota!led 
47,434 boxes; the receipts from works were 106,468 boxes, 
Stocks are now 205,496 boxes. All works are well off for orders, 
Prices:—Ordinary, 13s, 6d. to 13s, 104d.; C.A. roofing sheets, 
30 g., £9 to £9 5s per ton ; big sheets for galvanising, 30g., £9 to 
£9 5s.; finished black plates, £11 5s. to £11 10s. per ton; galvan- 
ised sheets, 24g., £11 10s. to £11 15s. per ton; block tin, 
£186 10s. cash. £184 10s. three months. Other quotations :— 
Copper, £55 18s, 9d. cash, £56 11s. 3d. three months; lead, 
English, £14 18s. 9d.; Spanish, £14 8s, 9d.; silver, 24)4d. per ov, 
Spelter quiet and quotations normal. 


Llanelly. 

A correspondent notes the fact that in this and other dis- 
tricts new mills are being built and extensions made, while the fine 
old works of Cyfarhtfa, much of which is well adapted for tin-plate, 
are allowed to remain inactive. Good progress is being made by 
the Welfield Galvanising rane or and a detinning works is in 
course of erection by Messrs, Batchelor, who are removing their 
operations from Birmingham. 


New Drainage Scheme for Swansea. 

An important meeting to be held this week is expected to 
consider the borough engineer’s new scheme for an outfall at a 
point 110 yards east of the Mumbles Lighthouse. This scheme, 
including necessary tunnelling, is expected to cost £200,000, 
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FORTHCOMING ENGAGEMENTS. 


SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 201TH 


GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
sion. The first part of the excursion will be devoted to a study of 
the Geology of Lochaber, including Glens Nevis, Roy and Coe, 
and Fort William will be the headquarters, The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained from 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, S.E. 


TUESDAY, SEPTEMBER 12tu. 


Tue Rattway CLuB.—92, Victoria-street, S.W. 
on Traffic Control,” J, F. Gairns. 7.30 p.m. 


‘Some Notes 


WEDNESDAY, SEPT. 13tTa#, THURSDAY, SEPT. 147TH, anp 
FRIDAY, SEPT. 15ra. 
THE INSTITUTION OF MINING ENGINEERS.—Cardiff, Annual 
general meeting. 


WEDNESDAY, SEPT. 20TH, THURSDAY, SEPT. 21st, anv 
FRIDAY, SEPT. 22Np. 


THE INSTITUTE OF METALS.—Autumn meeting at Newcastle-on- 
Tyne. For further particulars see page 161 ante, 


MONDAY, OCTOBER 2npD, TO MONDAY, OCTOBER 16ru. 
THE IRON AND STERL INSTITUTE.—Autumn meeting in Italy. 
For programme see page 57 ante, 
TUESDAY, OCTOBER 10rx. 


THE RaiLway CiLvUB.—92, Victoria-street, S.W. 
Caledonian Engines,” Rev. W. J. Scott. 7.30 p m. 


** Modern 








PERSONAL.—Carl Hammacher, 34, Fenchurch-street, London, 
E.C., has been appointed sole representative for home and export 
for Maschinen-und Armaturenfabrik vorm C, Louis Strube Act. 
Ges., Magdeburg, Buchau. 


Contracts.—The Horsfall Destructor Company, Limited, Atlas 
Works, Pershore, and 17, Victoria-street, London, S.W., has re- 
ceived an order from the Hull Corporation for twenty-four four- 
wheeled refuse-collecting vans of its improved design with low 
loading rail.—Royce, Limited, Trafford Park, Manchester, has 
received an order from the Great Eastern Railway for eleven elec- 
trical capstans of the ‘‘ Royce” patent free Bollard type and spares 
for use on the compa 1y’s wharf and goods yard at Blackwall. The 
order further iuc... ._s ten electrical jib cranes, two electrical hoists 
and spares. 


COASTING VESSEL WITH CRUDE O1L ENGINES.—The Ardrossan Dry 
Dock and Shipbuilding Company, Limited, Ardrossan, is building, 
for a Glasgow firm, a coasting vessel of 142ft. by 25ft. by 10ft. 6in. 
draught, and the engine contract has been secured by Douglas 
Primrose and Co., engineers, Glasgow, for a four - cylinder 
‘* Bolinders” direct reversible crude oil engine of approximately 
500 indicated horse-power, being a sufficient power to give the 
vessel a sea speed of fully 84 knots, Steam steering gear, steam 
capstans and steam winches are being fitted, and these items 
will get their power from a donkey boiler, fed with the same oil 
fuel as used in the main engines. The whole vessel is to be classed 
100 Al at Lloyd’s, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c 
(From our own Correspondent. ) 


The Siegerland Iron Trade. 

Tue rolling mills are reported to be well supplied with 
orders for months tocome. Only the most urgent requirements 
have up till now been bought, but the forming of the Pig Iron Con- 
vention makes further reductions in prices unlikely, and so more 
orders are being placed. Advances of several marks are generally 
expected for crude iron in 1912. The steel works are all briskly 
occupied, Both in bars and in plates an increasing demand is 
noticeable, and the mills are trying to carry higher prices, as their 
order books are so well filled. The July price of M. 130 p.t. for 
common sorts of sheets is only taken for export orders, M, 137.50 
p.t. having recently been quoted for inland consumption. Sales 
of the Wire Rod Convention for July of this year show a decrease 
as compared with the month before, being 32,000 t., as compared 
with 39,000 t. in June ; 21,500 t. fall to inland consumption, as 
compared with 24,000 t. in June, and 10,500 t. to export, as com- 
pared with 15,000 t. in June of this year. Ata meeting fixed for 
18th September rates for the fourth quarter of this year will be 
fixed, but a change is not likely to take place. In machine screws 
especially good business is being done at present and rates are 
firm. 


Iron and Steel in Silesia. 

Autumn business is expected to be brisk, and prospects 
for further employment have improved, demand having been very 
lively during the past few weeks, In bars and in plates especially 
a strong activity can be noticed. Prices for raw and for finished 
iron are strongly maintained. 


List Quotations. 

The following are the latest list prices per ton free at 
works:—Raw spathose ore, M. 11.60 ; roasted ditto, M. 16.50 ; 
Nassan red iron ore, M.14 50; spiegeleisen, 10 to 12 per cent. 
grade, M. 67 to M. 68; white forge pig, M. 62 to M. 63 ; the same, 
Siegerland quality, M.60 to M.61; iron for steel making, 
Rhenish-Westphalian quality, M. 64 to M. 65; Siegerland quality, 
M. 62 to M. $3: German Bessemer, M.70; basic, free Luxem- 
burg, M. 52 to M.53; Luxemburg forge pig, M.48 to M. 50; 
foundry pig, No.1, M.66; No. 3, M.64; German hematite, 
M.70; good merchant bars, common quality, M. 100 to M. 105; 
iron bars, M. 130 to M.133; hoops in basic, steel, M. 125 to 
M. 130; steel plates, M.120 to M. 122; plates for boilermaking 
purposes, M. 130 to M. 132; sheets, M. 135 to M. 140, 


Steel Convention. 

The sales of the Steel Convention in July of this year 
were 497,617 t., as compared with 522,720 t. in June and 470,106 t. 
in July, 1910. Of the above-named quantity 291,213 t. were bars, 
as compared with 304,535 t. in June of this year, and 280,154 t. in 
July, 1910; in drawn wire 58,245 t., as compared with 63,949 t. in 
June, and 54,930 t. in July last year ; plates, 88,676 t., as compared 
with 89,794 t. in June of this year, and 79,392 t. in July last year; 
pipes, 13,940 t., as compared with 16,221 t. in June, and 11,464 t. 
n July last year ; castings, 45,543 t., as compared with 48,22] t. in 
June, and 44,166 t. in July, 1910. 


The German Coal Market. 

On the Silesian coal market August deliveries were lively, 
showing an increase as compared with the beginning of the month. 
Dealers are now purchasing house coal rather freely before the 
winter prices come into force. The outlook is favourable in the 
coal industry, and especially to Russia an increase in export is in 


evidence. The Rhenish-Westphalian coal trade is in a fair con- 
dition. 
Austria-Hungary. 


Until now the shops and factories have been kept going 
regularly, orders coming to hand freely. Changes in price are not 
likely to take place for the present. Brisk activity in the building 
department secures employment to all the engineering and struc- 
tural trades. Stagnation prevails on the Austro-Hungarian coal 
market. The requirements of the sugar mills have been consider- 
ably reduced, and stocks, therefore, are rising, although the 
working hours have been restricted. 


Good Conditions in Belgium. 


Animation continues in most branches, and an improving 
tone is felt in raw as well as in finished iron. Special sorts of 
bars are quoted 137f. p.t., common sorts realising M.130. Import 
in bars and hoops for the first six months of this year amounted to 
20,700 t., as compared with 15,600 t. in the same period in 1910 
and 15,800 t. in 1909. Export in the same period was 256,700 t., 
as compared with 235,000 t. in 1910, and 222,000t. in 1909. 
Plates and sheets have advanced 3s. p.t. on an average, and the 
present quotations are £4 l16s., £5 18s., and £6 1s. p.t.; for sheets 
£6 2s. p.t. is the inland price, and for steel plates 150f. to 155¢. 
p.t. Import in the first six months of this year was 10,900 t., as 
compared with 11,400 t. in 1910, An advance, however, is shown 
in comparison with 1909, when only 8700 t. were imported. A strong 
increase is shown in export, which was 81,100 t. for 1911, 
64,200 t. in 1910, and 62,000 t. in 1909. French shops 
being crowded with work, Belgian firms have transacted 
rather a strong export trade to that country. Girders and 
rails sell briskly, and orders are increasing. Export figures show 
an improvement, being for the first six months 38,800 t., as com- 
pared with 29,000 t, in 1910 and 23,400 t. in1909. The average 
quotation is £5 6s, for export and 147.50f. p.t. for inland consump- 
tion, Export quotations for wire and wire articles have advanced 
about 2s. and 3s. p.t. The foreign trade in these articles shows 
a further improvement. Import in iron and steel wire for the 
first six months of this year was 30,200 t., as compared with 
26,200 t. in 1910 and 19,900 t. in 1909. Export in the same period 
was 31,700 t., as compared with 28,300 t. in 1910 and 24,000 t. in 
1909. In other articles of hardware export was 73,200 t., as com- 
pared with 70,000 t. in 1910 and 47,800 t. in 1909. The construction 
shops have continued vigorously occupied, and they have received 
additional orders for 13,000 goods wagons and seventy-six passenger 
cars for the Brazilian Railways. The motor car industry is 
especially brisk, and export has strongly improved. Already in 
the first six months the export value amounted to 8,190,000f., as 
compared with 4,380,000f. in the same period last year—an 
improvement which is all the more striking because in the first six 
months of 1909 the value was only 2,890, . Engine coal remains 
in brisk d d. The busi in briquettes is very strong. 











In an article appearing in the Electrical Review on 
fuel values, it is advocated that when an engineer is dealing with 
various fuels he should set out their heat values per pound on a 
vertical ordinate and the value per ton along the horizontal 
abscissa and draw a diagonal to show the equivalent values per 
ton with which to compare the actual price. He can thus correct 
these values to commercial values and know just what advantage 
he really is obtaining as between one fuel and another. Thus, 
alcohol if pure possesses nearly 13,000 heat units per pound, or 
about two-thirds that of petrol. But it cannot be bought for0.85d. 
per gallon, nor can petrol be bought for its equivalent thermal 
price of 1.3d. Petrol has a value of its own much higher than 
1.3d. per gallon because of its peculiar and perfect combustion in 
the motor engine. But in heavy work, petrol has to compete with 
paraffin at 3d. per gallon, which, however, has to bear the inter- 
mediate process of raising steam in a boiler for use in an engine 
less efficient than the internal combustion engine. 
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When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Sp ifications may be obtained at the Patent-ofice Sale Branch, 
25, th y ypton-buildi Ch y-lane, London, W.C., at 8d. each. 

The first date given is the date A gprs the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 











STEAM GENERATORS. 


27,317. November 24th, 1910.—IMpPROVEMENTS IN BOILERS FOR 
STEAM WAGONS AND THE LIKE, J. P. Rae, of Nunbrook, 
Mirfield, Yorkshire, and W. H. Murgatroyd, of Wyngarth, 
Park Drive, Huddersfield. 

The boiler proper A is contained within a casing B, at the 

bottom of which fire-bars (not shown) and a removable fire-box C 

are arranged. A central tube D is provided, down which the fuel 
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may be fed. The annular space between the boiler and the casing 
is utilised as the uptake flue, and within this tubes E are disposed. 
These tubes enter the steam space at the top and the water space 
at the bottom of the boiler. They are not vertical, but are 
a spirally to suit the curvature of the boiler.— August 16th, 
1911, 


2445. January 31st, 1911.—IMpROvED AUTOMATIC CONTROL OF 
DAMPERS FOR SUPERHEATERS IN LOCOMOTIVE OR OTHER 
BoiLers, Henry Fowler, of The Hollies, Chellaston, Derby- 
shire, and J. E. Anderson, of 52, Empress-road, Derby. 

When an engine is fitted with a superheater it is usual to arrange 
for the superheater dampers to be closed when steam is shut off 
from the cylinders, If the engine has to make frequent short 
stoppages this arrangement entails a loss of superheat. The 
present invention deals with an arrangement intended to keep the 
dampers open at all times, except when the steam blower is in use. 
The body A of the device contains a piston B, a plug valve C, and 
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a wing valve D, A three-way cock is provided at E, so that steam 
from the boiler or from the superheater header may be admitted 
behind the valve D. The valve D then moves forward and closes 
the valve C, so that the steam from the boiler or the header flows 
down F and into the cylinder operating the superheater damper. 
This holds the damper open. The connection G is in communica- 
tion with the steam blower. When the latter is turned on, the 
piston B forces back and opens the valve C, which, in turn, closes 
the valve D. The steam from the damper cylinder then escapes to 
the atmosphere through the orifice H. If steam from the boiler is 
used, the damper will remain open always, except when the blower 
ison. If the steam comes from the header, the damper will _ 
or close as the regulator valve is opened or closed.—August 16th, 
1911. 


INTERNAL COMBUSTION ENGINES. 


25,138. October 29th, 1910.—IMPROVEMENTS IN CARBURETTERS- 
FOR INTERNAL COMBUSTION ENGINES, R. H. Every, of 3, Dean. 
street, Coventry. 

According to this specification it is difficult to provide a car- 
buretter which will ensure the economical running of an internal 
combustion engine at low speeds. The reason for this is that when 


the throttle is set for slow running the force of the induced current |- 


of air is insufficient to draw the required amount of fuel through 
the nozzle. If the size of the nozzle is made larger so as to over- 
come this, too much fuel will be drawn through at higher speeds. 
The present invention seeks to overcome these difficulties by the 
provision of a by-pass pipe A terminating within the carburetter 
immediately over the nozzle Band communicating at C with the 
induction pipe on the engine side of the throttle valve D. When, 
as shown, the throttle is set for slow running, the fuel passes up 
through the pipe A and meets at C with the air coming through 


the partially closed throttle valve. The height of the by-pass 
above the nozzle is adjustable. It may be made automatically 
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adjustable so that the tube E made descend towards the nozzle as 
the throttle is closed.— August 16th, 1911. 


TRANSMISSION OF POWER. 


26,798. November 18th, 1910.—AN ImproveD ROLLER BEARING 

FOR SHAFTS AND AXLES, J. E. King, of 9, Athlone-street, 
Armley, Leeds, and William Fox, of Whitehall-road; Lower 
Wortley, Leeds. . 

The shaft or axle A is embraced by a series of rollers B, the 
journals of which roliers are themselves supported by a series of 
smaller rollers C. Tho small rollers rotate in recesses formed in 
hardened steel plates D. The two lower plates D are adjusted 
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vertically by means of the wedge and screw E. A loose bar F 
extends between lugs G formed on each of the top plates D, and 
at the centre of the bearing cap an adjustment screw H engages 
this cross-bar. In this way the rollers B can be aligned while the 
shaft is running. The lower part of the pedestal forms an oil 
reservoir.—A gust 16th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


20,465. September 2nd, 1910.—IMPROVEMENTS IN GRINDING 
MACHINES FOR ScREW-CUTTING Toots, Alexander Dymock, of 
68, Gray-street, Parkhead, Glasgow. 

A table A is provided with a pivoted arm B which can be set to 
any desired angle on the surface of the table. The arm B carries 
the tool to be ground. The table A is carried on a slab-like 
member C adapted to be reciprocated horizontally on the main 
bed of the machine. To this end the slab C is provided with a 
vertical slot in which there works a block carrying a pin. This 
pin is connected to a crank carried at the end of a shaft D passing 
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through the body of the machine. The other end of the shaft D 
is provided with a handle E. The table A is pivoted to the slab 
C, so that it may be adjusted at any angle to the slab by means of 
the device shown at F. The grinding head is adapted to be moved 
towards or away from the table A by means of a screwed shaft G. 





The angle of the tool is determined by the position of the arm B 
on the table and the clearance by the angle at which the table is 
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set relatively to the slab C. During grinding operations the table 
A is reciprocated past the grinding wheel by means of the handle 
E.—A ugust 16th, 1911. 


MOTOR CARS AND ROAD TRAFFIC. 


11,307. May 10th, 1911.—IMPROVEMENTS IN AUTOMOBILE Trac- 
rors, F. E. E. Lefebvre, of 1, Rue du Champ des Oiseaux, 
Rouen, France. 

The tractors referred to in this patent are for agricultural pur- 
poses, and the object is to increase the adhesion of such machines. 
The engine A drives through the usual gears and clutch on to the 
cross-shaft B. This shaft carries two pinions C D. The pinion C 
transmits power through a chain drive to the single driving wheel 
E. The driving wheel is mounted loosely on the shaft F, so that 
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this shaft may be separately driven by the pinion D and a second 
chain drive. The shaft F at each end carries a sprocket wheel G 
and over this endless ‘‘adherence chains” H pass. The adherence 
chains also pass over sprockets J carried on a swinging framework 
K. This framework can be raised by the screw L, so that the 
adherence chains may be lifted up when the tractor is passing 
over aroad. The adherence chains are provided with steel pallets 
as shown, and when the chains are in operation the pallets are 
driven into the ground.—Axgust 16th, 1911. 


LIGHTING AND HEATING. 


AR( 
of 


ELEcTRIK 


12,735. May 26th, 1911.—IMPROVEMENTS _ IN 
Limited, 


Lamps, Siemens Brothers’ Dynamo Works, 
Caxton House, Tothill-street, Westminster. 
This invention has reference to improvements in electric arc 
lamps of the kind in which combustible materials are led into or 
supplied to the arc from one side, and has for its object the better 
distribution of such combustibles. 
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A plurality of supply channels | 


are provided, which distribute the fuel evenly over the surface of | 


the receiving electrode. With the provision of. say, three channels 
or pipes, set at an angle of 120 deg. with each other around the elec- 
trode, an improvement in the behaviour of the arc is obtained. 
In a further improved form of fuel distributing device collars are 
provided, which surround the electrode tips, and the fuel, being 
led on to these collars, descends through channels formed in or by 
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the same in equidistantly spaced streams. These collars or rings 
may take different forms. Fig. 1 shows a plan of one such ring A, 
which, by reason of channels C formed on the electrode B, allows 
the fuel to drop in three streams, equally distributed about the 
electrode centre. Fig. 2 shows another form, in which channels D 
are formed in the ring A. In Fig. 3 the channels F are bored 
through the ring E shown in plan. Such rings or collars are 
advisedly provided with a funnel-shaped attachment, such as G in 
Fig. 4, to prevent the scattering of the fuel. In Fig. 5 H repre- 
sents a massive collar, which, with the rim G, serves to radiate a 
certain amount of heat, lowering the temperature of the elec- 
trode. A reflector, as shown in Fig. 6, can form part of the 
attachment ( if desired.— August 16th, 1911. 


23,639. October 12th, 1911.—AN IMPROVED Process FOR THE 
MANUFACTURE OF METALLIC FILAMENTS FOR ELECTRIC LAMPs, 
Dr. Johannes Schilling, of 1, Winklerstrasse. 
Berlin. 

The improved process consists in mixing finely divided metal 
with a small quantity of ammonia solution or exposing the metal 
to the action of ammonia gas at the ordinary temperature and 
without the application of heat, and in then kneading and working 
up the mixture and squirting it into filaments in this condition, 
the ammonia evaporating on the passage of a current through the 
filament. Filaments produced in this manner are found to be 
immediately conducting. The finely divided metal is mixed with 
a small quantity of ammonia solution, and the paste kneaded and 
worked up at the ordinary temperature. In a modification of the 
process the finely divided metal is simply exposed to the action of 
awmonia gas in closed vessels at the ordinary temperature, and is 
then kneaded and worked up in the usual manner. The product 
thus obtained is a plastic mass which can be readily squirted into 
filaments, when the ammonia evaporates therefrom on the passage 
of a current therethrough, leaving a filament of the pure metal.- 
Avgust 16th, 1911. 


s Crunewald, near 


MINES AND METALS. 


28,536. December 8th, 1910.—IMPpROVEMENTS IN OR RELATING TO 
ELECTRODES FOR ELECTRIC FURNACES, Marcus Ruthenburg, 

of Electrical Federation Offices, Kingsway, London, W.C. 
The electrodes are so disposed and connected that there is an 
even distribution of current in the bath, an electrode of one group 
also acting as a member of one or more neighbouring groups. The 
figures in the diagrams represent the phases 1, 2, and 3, and the 
circles the electrodes. In the upper engraving it will be seen that 
the first electrode in the top row together with the fourth and 





seventh are connected to phase No. 1; the second, fifth, and 
e‘ghth to phase No. 2; and the third, sixth, and ninth to phase 
No. 3, whilst the first, fourth, and seventh electrodes of the second 
row are connected to phase No, 8; the second, fifth, and eighth to 
phase No. 1; and the third, sixth, and ninth to phase No, 2. The 
short lines between the circles representing the electrodes indicate 
the way in which the electrodes will co-operate with each other, 
and it will be seen that the electrode connected to phase No. 1, 
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which is the second from the left-hand in the bottom row, co- 
operates with three separate groups or four separate electrodes, 
namely, the two on the right and the left-hand, that is to say, the 
first and the third electrodes on the bottom row and the two above 
the electrode in question, namely, the second and third in the top 
row. The middie diagram shows a similar arrangement of elec- 
trodes in which three rows are empoyed. Any electrode in the 
middle row, except those at the extreme ends of the row, 
co-operates with six other electrodes which form six groups 
around it.—A wgust 16¢/, 1911. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,000,399. ApraRATUS FOR CUTTING PILES OR THE LIKE BY 
MEANS oF GAsEs, C. F. (ressert, Brooklyn, N.Y., and J. W. 
Whitford, Jersey City, N.J., assignors to Davis-Bournoncille 
Acetylene Deve lopment Company, Pierre, S.1) , « Corporation of 
South Dakota.—Filed February 20th, 1911. 

This is an application of a now well-known process to the cutting 
of piles. A ring carrying the gas nozzle is clamped round the 











pile, and then by screw gearing the jet is gradually moved and 
the pile ‘‘ burned” through, as shown. ‘There are ten claims. 
1,000,454. MrrHop oF IGNITION IN ExpLostvrE ENGINEs, J. H. 
Stringham, Jersey City, N.J.—Filed July 29th, 1910. 
This invention consists in a method of securing ignition in 
explosive engines comprising taking a portion of the combustion 
products of the explosion, holding it in a receptacle, returning the 




















products from the receptacle to the cylinder, passing a current of 
gas through the receptacle to cleanse it, taking and holding in the 
receptacle the combustion products of the succeeding explosion 
and returning them from the receptacle to the cylinder, There 
are five claims. 
1,000,554. AvTOMATIC OILING DEVICE FOR CROSSHEADS, W. 
Schueler, York, Pa.—Liled February 11th, 1910. 
A chambered cock is secured to the engine frame. The cock is 
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fitted with a pendulous handle which is struck by a projecting 
arm in the crosshead at every stroke. There is only one claim. 


1,000,809. Arr-compressor, FF. Hill, Norwalk, Oonn.— Filed 


April 11th, 1911, 
There are ten claims, ‘The fifth runs thus:—In an air-compressor 
the combination with pumping mechanism of a throttle valve 
governing a passage thereto, an exhaust valve governing a passage 




















therefrom, and means operated by air pressure for simultaneously 
closing the throttle valve and opening the exhaust valve, and 
thereby automatically causing a vacuum to be established in the 
compressor by the continued running of the pumping mechanism 
after the air pressure has reached a predetermined degree. 


1,001,027. Apparatus FOR Srraininc Liquips, #. A. Huw 
Springfield, Ohio, ussignor to the Lagonda Manufacturing Cor 
pany, Springfield, Ohio, a Corporation of Ohio. — Filed 
November 14th, 1910. 

This patent is for the combination in a strainer of a plurality of 
stationary strainer elements, each adapted to be connected with « 
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direct and reverse flow and means to contine the direct flow 
through one element, while the other strainer element is open to 
the reverse flow. There are eleven claims. 


1,001,282. OpeERATING MECHANISM FOR StamMr Mitus, W. &. 
Kimber, Johannesburg, Transvaal.Filed September 25th, 1909. 
This invention consists in using a hollow piston-rod through 











which a wire rope is passed, to the lower end of which the stamp 
head is secured as shown in the drawing. There are nine claims. 


1,001,485. ExpiosiveE Exaing, W. W. Wells, Clyde, Ohio.—Filed 
June 17th, 1910. 

This invention consists in the combination of two cylinders, each 
cylinder having an explosion chamber and an air compression 
chamber, a crank case in connection with each cylinder, a piston 
in each cylinder working in both its chambers, each explosion 
chamber having separate inlets for air and for the explosive mix- 











ture, and a separate exhaust outlet, the exhaust outlet of each 
explosion chamber controlled by its respective piston, and the air 
inlet and explosive mixture inlet arranged to be uncovered by the 
piston in successive. order, the air-compression chamber of each 
cylinder connecting with the air inlet of the other cylinder, and 
the crank case of each cylinder connecting with the explosive mix- 
ture inlet of the same cylinder. There are two claims, 
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THE IRON AND STEEL INDUSTRIES OF ITALY. 
(By an Italian Correspondent.) 
No III.* 
ELBA, PIOMBINO, MAGONA D'ITALIA. 
Tue passage from Genoa to Elba should be missed by 
no lover of scenery, especially if the opportunity is given 
as it usually isin the case of pleasure excursions—of 


And later on the Gorgona, too, has grown dim to the | limonite. In almost all cases the presence of pyrites 
northward, while the great rock of Elba has risen from | crystals is detected in a small proportion of the ore 


‘ the horizon. It is a long three-pointed mass of obviously without the pyrites presenting the slightest trace of 


varied geological formation, with its western peak of | sulphurising. 

Monte Capanne more than a thousand metres above the| The Societa delle Miniere ed Alti Forni di Elba, 
water, overtopping the middle hill of S. Martino and the | which exercises the mining rights over the whole island, 
summit of Monte Castello on the east, which looks | employs about 1500 hands, and extracted last year about 
towards Piombino Straits. The deposits of iron ore are | 500,000 tons of ore from about double the quantity of 


situated on this side of the island, and occupy an irregular | material moved. In this latter category must, however, 
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skirting the Ligurian coast before setting the course for 
the island of Gorgona. Some idea can be formed during 
the first half-hour of the dense population which crowds 
the interspace between the mountains and the sea, and 
then habitations get scarcer, and the beautiful bay of 
Recco is passed and the wild promontory of Portofino; 
and then the lovely wooded cove of San Fruttuoso, with 
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line traced roughly from north to south about 15 kiloms. 
long. The geological formation of the beds and the 
quality of the ore differ according to the locality—see 
the map. The best deposits are those where the lime- 
stone is predominant, and overlies rents in the argilla- 
ceous schist and permian quartz, as in Rio Marina, Rio 
Albano, Vigneria, and Calendozio, places in which 
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be included the large quantity of small stuff and 
ferruginous earth, which the visitor cannot fail to remark 
as representing the waste of years, and for the utilisation 
of which a plant for making ore briquettes will, it is 
hoped, be working before long. The mineral, which 
contains 50 per cent. to 68 per cent. of iron, is taken 
from the open workings to the various depdéts, classified 
according to its locality and consequent quality, and sent 
on to the different loading wharves and jetties, the trans- 
port from the mines to the depéts, and thence to the sea, 
being effected by aerial lines of interesting construction 
on a large scale, and by 22 kiloms. of railway served by 
1200 trucks and eight locomotives. Of the total annual 
output, 200,000 tons is sent down to Ilva and 100,000 
tons across the straits to Piombino, while a large amount 
is absorbed by the company’s own works at Portoferraio. 
These occupy about 250,000 square metres, and are situated 
on a land-locked bay on the north side of the island, having 
an iron wharf 100 m.long and 16 m. broad, where steamers 
of 6000 tons can unlade and nine cranes hoist out the ore 
and coal into the hoppers of the Bleickert aerial funicular 
conveyor, which discharges them automatically into the 
various depéts—see plan of Elba works. A narrow-gauge 
railway of 14 kiloms. with 200 trucks and 17 locomotives 
connects these with the blast furnaces, the Bessemer 
steel works, and the coke ovens, while each of the afore- 
said component parts of the whole are united one to 
another and to the sea by the same means. The blast 
furnaces are three in number, fed by two vertical hoists 
and one on the inclined plane system with automatic dis- 
charge. Numbers I. and III. are of the Benrath type 
with automatic swing bell, while for No. II. the Liirmann 
throat stopper with fixed bell is adopted. The hearths 
are lined with graphite, and have a double iron shell with 
foundation of refractory material. The cooling water, 
drawn from the sea by pumps capable of raising 5000 
cubic metres per hour, runs down the vertical wall of the 
plate and is thrown off by a simple and ingenious device 
which resembles a reversed funnel. The purifying of the 
waste gases for the gas engines is done by three Theisen 
washers, besides the ordinary dust-collecting apparatus, 
while the granulated slag is utilised in the brick making 
works, which produce about 10,000 bricks a day. For the 
heating of the air there are 12 Cowper stoves. The 
molten iron, of which the total output is from 450 to 540 
tons in the 24 hours, is taken to the Bessemer steel works, 
where it is poured by a hydraulic lift into the 150-ton 
mixer. In the same department are the Bessemer plant, 
together with a 1500 horse-power steam blowing engine, 
two cupolas with fan blast for specular iron (Spiegel), two 
larger ones in reserve for the eventual re-melting of the 
cast iron, and the ingot pit with strippers and two electric 
overhead travelling cranes. A simall hydraulic central 


| station with two 25-atmosphere pumps and accumulator 


ELBA WORKS—SESSEMER STEEL PLANT 


its tombs of Doria admirals, fades as the vessel turns her | 
bows to the open sea. The first Jand seen ahead is the 
classic island hurled in Dante’s curse against the cruelty 
of Pisa :— 
** Muovasi la Capraia e la Gorgona, 
E faccian siepe ad Arno in su la foce, 
St ch’egli annieghi in te ogni persona !” 





* No. II. appeared September Ist. s 


the mineral consists of hematite with a substratum | 
of specular iron ore. This latter, on the other hand, | 
predominates at Terranera, Calaginevra, and Géione, | 
where the limestone formation is lacking and the | 
metalliferous masses are deposited in dips in the mica | 
schist and quartz, while in the pre-silurian dolomite at | 
Calamita the deposits are essentially of magnetite | 
(Fe; O,) with gangue of ferruginous silicates and traces of | 


for the hoists and Bessemer plant is attached to this sec- 
tion, whose annual output may be taken as about 100,000 
tons of ingots. For the further refining of the Bessemer 
steel two furnaces of the most modern type have lately 
been built, which are to be seen in the electro- 
metallurgical section, together with the three monophase 
current furnaces absorbing about 1000 horse-power for the 
production of calcium carbide, of ferro-manganese (80 per 
cent. Mn.) and of ferro-silicon (up to 30 per cent. Si). 
The coke for blast furnaces is supplied by four batteries 
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of ovens, two of which are on the old Bernard system, 
without utilisation of by-products, having a steam 
charging machine, and with a daily output of about 
200 tons. The other two batteries of fifty ovens are new, 
and are on Kopper’s system, with utilisation of by- 


steam engine of 200 horse-power. The other electric 
station supplies a current at 500 volts, to be stepped down 
at the electro-metallurgical works above mentioned, and 
contains one 2000 horse-power and three 1300 horse-power 
gas motors, besides a 1400 horse-power dynamo. The 
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THE PIOMBINO WORKS 


products, and two pushing machines which prepare and 
feed in the usual 10-ton cake. The works for the by- 
products, with a daily output of 10 tons of tar and 5 tons 
of ammonium sulphate, are joined on to these batteries, 
which are responsible for 400 tons of coke a day. This 
total of 600 tons not being entirely absorbed by the blast 


| imported. 


Tar (by-product), tons... 0... os. 3,000 

Ammonium sulphate (by-product), tons 1,500 
Bessemer steel works— 

Ingots, tons ... 100,000 


Electric furnaces— 
Calcium carbide, ferro-manganese, 
silicon (by-products). 


ferro- 


On the other side of the narrow tumbling straits is 
Piombino—see the general view—historic home of smelt- 
ing. We have seen how the Etruscans moved their 
primitive furnaces there probably on account of the 
reater amount of fuel represented by the then boundless 
woods of the Tuscan Maremma; we have also traced its 
history, through the prosperous times of Massa-Marittima, 
to decadence and ruin. It is to this last epoch that the 
working of two charcoal blast furnaces belongs which, 
built in 1850 upon then model lines, produced for some 
years 8 tons a day, and were extinguished as being a bad 
speculation; and many years passed by before the 
industry was again attempted in a place which knew its 
dawning on the death of the age of stone. It was not till 
1897 that the present company came into existence, born 
from the conviction that a new era was at hand, and 
directed by able and energetic men who started from the 
first on the lines of a complete revolution of old methods 
and processes. The mistakes made in the past were 
obvious. Lack of vitality and lack of capital had held 
Italy back in the metallurgical science while other 
nations were progressing, and her weak producing powers, 
consequent on old-fashioned plant and discarded systems, 
were ill calculated to stand foreign competition. Fossilised 
as she had been in puddling furnaces, she had hardly 
relinquished them to embrace the Martin process with 
foreign cast iron and scrap. Handicapped naturally by 
the lack of coal, she had added the gratuitous penalty of 
not knowing how to keep her books by double entry, for 
the ore of her mines was sent abroad while cast iron was 
All this had to be reversed, for Italy, more 
than any other nation, had need of the greatest pro- 
duction possible from her own ore and her own scrap iron 
by means which—in the employment of the latest devices 
for the saving of coal and labour, together with the 
utmost utilisation of waste products—she ensured the 
most stringent economy. 

The question of transport, at any rate, was resolved 
from the first, for the Piombino Works are placed on the 
sea within a few miles of Elba, in the centre of Italy, 
and directly connected with the railway system. There 


| were, however, some initial difficulties as to the supply of 


steam boiler plant, consisting of six ‘batteries of boilers, 
with about 5000 square metres heating surface, naturally 
utilises the waste gases. 

The total annual production of the Elba Mining and | 
Smelting Company, without counting waste gases, Kc , is 
therefore roughly as follows :— 


raw material. Limestone was to be obtained from Elba, 
and is also found in the neighbourhood, but the annual 
100,000 tons of ore guaranteed by the Elba Company at 
in exceptional price till 1922 covered only half of Piom- 
bino’s demand. It was proposed to acquire the other 
100,000 tons in Spain “— the North of Africa, but there 
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fron ore deposits shown in black. 


furnaces, leaves a surplus which is used for sale, and as a 
reserve to fall back on in case of repairs to the ovens. 
The central electric station for the blast furnace plant 
contains three gas blowing engines of 2700 horse-power, 
and two of 2400 horse-power, all of the latest models, 
besides four gas engines of 1600 horse-power and one 


Sedimentary deposits shown blank. 


GEOLOGICAL MAP OF THE iSLE OF ELBA 


G = Normal and Tourmaline granite. 


R = Schistose rocks. S = Serpentine. 

Mines— 

Ore, tons 500,000 
Blist furnaces— 7 

eS re .. 135,000 

Bricks (by-product), number ... . 3,000,000 
Coke ovens— 

Coke, tons 180,000 


P = Porphyritic granite. 


D = Diabase. E = Diallage or Gabbro. 


were the obvious objections of being dependent on a 
fluctuating market, and on the fact that the mines near 
the sea were showing signs of exhaustion. The important 
problem was solved not long ago by the buying of the 
Nurra iron mine in Sardinia, with open workings of great 
richness near a good harbour, an excellent financial tran- 
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which will render possible a considerable export, 
besides producing—ata price less than thatagreed on by the 
Elba Co.—all the necessary ore. This is disembarked at 
the landing stage—see Supplement—a long pier of more 
than 400m. by 50m. erected in water 6 m. deep, having 
onitnine electric and Temperley cranes with storage maga- 
zine, and connected with the works by a railway and aerial 
aonveyor. The pontoons for the unloading of small sail. 
ing vessels are on the right and left of the jetty, and on 
the latter side is a loading and unloading bridge crane of 
special type. The internal transport facilities possessed 
by the company are most complete, for not only have 
they two junctions with the State Railways, but about 
18 kiloms. of private line and a system of aerial conveyors 
powerful enough to take everything discharged by the 
cranes and connecting them with the coke furnaces, steel 
works and blast furnaces, and these in their turn with the 
cement mills—see plan of works. 

The coke ovens—see Supplement—consist of a battery 
of forty-four Otto furnaces, saving tar and ammonium 
sulphate, and of thirty ovens without utilisation of by- 
products. A second battery of thirty, similar to these 
latter, will soon be completed. The total output of coke is 
about 310 tons in the twenty-four hours. The coal, stored 
in the adjoining depdt, containing 20,000 tons, and pre- 
viously broken by a Karr disintegrator, is taken by a belt 
conveyor to the stamping machines. The gases, freed 
from the by-products mentioned above, are used in part 
for the gas engines of the central electric station, and in 
part for the ovens and for the heating of a battery of ten 
Babcock- Wilcox boilers with 2000 square metres heating 
surface producing 5000 horse-power of steam. A second 
battery of nine Lancashire boilers is now ready. 

The blast furnaces—see Supplement —are three in 
number, two of 200 tons and one of 80 tons, and produce 
more than 300 tons in the 24 hours. They are of the Liir- 
mann type, with two vertical elevators and one on the 
inclined plane system, for feeding directly from the deposits 
of ore, limestone, and coke, and are fitted with Parry cone 
and Langen bell. The Cowpers, of which there are ten in 
all, are 7 m. in diameter and 30 m. high. The gases, after 
having undergone a dry purification and washing by the 
Theisen system, pass into the gasometer and thence to 
the central electric station. The molten slag is granu- 
lated by the water spray and carried by a Paternoster 
elevator to the hoppers of the aerial conveyor, which take 
it to the cement mills; the iron is either cast, or is con- 
veyed in 60-ton ladles, to be poured into the 150-ton 
mixer of the oscillating type driven by hydraulic power, 
the first of its kind introduced into this country. 

The steel works—see Supplement—which are among 
the best arranged in Italy, and have a capacity of about 
450 tons in the 24 hours, measure 150 m. by 48 m., and 
contain, besides the mixer, three Martin furnaces of 50 
tons and two of 65 tons, with automatic charger feeding 
two tons ata time. The battery of fourteen Morgan 
generators attached to them is fitted with mechanical 
transport and charging of the coal and with automatic 
distribution. There is also a new battery, on trial, of 
three Kerpely producers, with water jacket and step 
grate. The steel is tapped by 80-ton Stuckenholtz cranes 
into three-ton ingot moulds placed two and two on trucks, 
which are pushed by a little locomotive to the pits, dis- 
posed in two batteries of 48, with gas heating. The 
stripping having been done by two 74-ton strippers, the 
ingots pass to the rolling mills, which include 

A. Blooming mill, a twin reversible with hydraulic 
handling of the ingots. It has 1m. rolls and electric 
shears for cutting squares up to 350mm. It is driven by 
a reversible superheated double-compound 8000 to 12,000 
horse-power steam engine, responsible also for 

B. Reversible twin rolling mill, with three-high hous- 
ings and rolls of 850 mm. for large sections up to 75 m. 
long of the following dimensions :—Girders up to 550 mm., 
flats to 350 mm., angle irons to 160 mm., circular to 
150 mm., and rails to 60 kilos. per lineal metre. 

C. Roughing mill, three-high housings, 600 mm., 
driven by a 400 horse-power electric engine. 

D, Finishing rolls, 500 mm., for medium sections, 
with twin housings, driven by a 1000 horse-power electric 
motor and producing bars of 120 m. 

E. Three-high roughing mill, 450mm., with double 
twin rolling mill, 300 mm. and six housings, driven also 
by 1000 horse power electric motor. The travelling 
crane attached to each of these mills runs down to the 
spare rolls depdt, and the handling of the product during 
rolling is done by electric or hydraulic power. The 
rolling mills have an output of 800 to 1000 tons per 
twenty-four hours, which is passed on to the central 
finishing shed of 340 m. by 40m., and then to the stores 
containing about 20,000 tons of finished material, the 
hoisting operation being done by seven-ton cranes with 
speed of 120m. per minute and electro-magnets. 

Between the rolling mill section and the sea is the 
guillotine-looking instrument for the impact test of rails 
for the State railways, which is of 600 kg. by 8 metres, 
or of 4800 chilogrammetri, given both on the head and 
on the foot of the rail, contrary to the American system 
ofaslightly greater impact on the head only. The sup- 
ports on which the rail receives the shock are placed 
1.10 metres apart. 

The foundry uses the molten iron from the blast fur- 
naces, and is also served by four cupola furnaces. It is 
divided into two sections—(1) that for gas and water 
pipes from 40mm. to 400mm. diameter, with their 
accessories, having a daily output of about 50 tons; and 
(2) that for large casts, such as fly-wheels, housings, &c., 
up to 30 tons weight. Both of them have four electric 
overhead travellers of great speed. There is also a 
_ Small foundry for bronze and special alloys for cast- 
ings up to 500 kilos., which furnishes the accessories neces- 
sary for the works, and a 

Steel foundry for the same purpose, together with 

Fitting and erecting shops of 100m. by 45 m., provided 
with the most modern machinery, which supply the 
establishments and accept outside orders. 

The cement mills, which are at the base of the landing 


saction, 





pier, and have, as has been said, every convenience for 
transport, are well up to date, and produce about 100 tons 
in the twenty-four hours; but this output will be much 
increased in the near future. 

The central electric station, supplied with 21,000 horse- 
power from waste gases—18,000 horse-power from blast 
furnaces and 38000 horse-power from coke ovens—is 
100 m. by 30m., and served by 30 ton bridge crane. It 
contains, besides accessories, two gas biowers of 1500 
and 750 horse-power, one 1200 horse-power steam blower, 
four 1550 horse-power gas alternators, and two 1800 
horse-power steam turbo-alternators. The current, 
which is three-phase, 3000 volts, 50 periods, is used for 
driving directly the rolling mill engines, or stepped down 
to 200 volts for the smaller motors. There is also the old 
central station, which serves as a reserve, and contains 
three suction gas engines, a Tosi steam blower and 120 
horse-power tandem engine, and a 100 horse-power Neville 
vertical engine. 

The hydraulic central station contains two accumu- 
lators and three pumps direct coupled to electric motors, 
which give 1800 litres per minute at 50 kilos. per square 
centimetre. 

The water supply for cooling purposes is furnished by 
electric centrifugal pumps on the beach pumping 6000 
cubic metres per hour of sea water into reservoirs 40 m. 
high. The water for the boilers comes from wells 
5 kiloms. off. 

The chemical and mechanical laboratories are excel- 
lently found, and the latter has among other accessories 
a 50-ton Olsen self-registering machine, an 80-ton Mohr 
and Federhaff hydraulic machine, a 30-ton machine for 
bending tests and a 3-ton machine for the determination 
of hardness on Brinell’s principle. The number of hands 
is 2300, for whose benefit there are private infirmaries, 
kitchens, and refectories, together with a model village. 

The visitor to Piombino cannot fail to be struck with 
the excellent arrangement of every detail. The depéts 
are in all cases immediately adjoining the departments 
they supply, which in their turn have been built from 
the first with spaces left for the enlargement of every 
category of plant on the scale, which was then a hope 
and is now becoming a reality. By products are well 
used, and progress in this branch is ever being sought 
after, as can beseen from the new dust saving plant, with 
Sutcliffe Speakman machinery for briquette making, now 
in course of erection. The Alti Forni di Piombino may, 
in short, be considered as one of the model works of Italy. 


MAGONA D'ITALIA. - 


This company of specialists dates back to 1891, when 
it was started under the name of Spranger, Ramsay and 
Co., for the purpose of making thin sheets and tin-plates, 
a branch in which home production was then merely con- 
spicuous by its absence. But it was not till nine years 
later that it assumed its present name, when it was turned 
into a limited liability company. The site for its works 
is admirably chosen, for, being situated on the sea in the 
bay of Portovecchio di Piombino, it enjoys the same 
palpable advantages already mentioned as being those of 
the Alti Forni. 

The steel works contain three silicious hearth furnaces 
of 30 to 35 tons each, charged by hand and served by a 
battery of 10 Foster-Miller producers. The output, of 
about 1250 tons per week, is cast into ingots of 650 kilos. 
heated by regenerating furnaces with gas produced also 
by the aforesaid battery and stripped by electric stripper. 

The rolling train consists of a three-high roughing mill 
and a finishing mill of 700 mm., direct driven by a Tosi 
tandem steam engine. The roller tables are operated by 
hydraulic power and the live rollers by a three-phase 
current of 500 volts. 

Such is the preparatory plant. That for the production 
of the sheets and tin is in another section of the works, 
and may be divided into three groups, each of which is 
independent of the others. 

The first group embraces five trains, 20in., working 
hot, of which one is kept as a _ stand-by, direct 
driven by two compound engines, eight trains working 
cold, two washing machines, one heating furnace, and ten 
tinning vats. 

The second group—see page 284—contains three 
American trains, 26in., working hot, and rope driven by 
a Tosi compound steam engine ; four trains in series of 
two and two working cold, and driven by gearing on the 
hot trains; a washing machine, a heating furnace charged 
by the same 15-ton electric traveller which has the service 
of the rolling mills, and six tinning vats. 

The third group comprises four trains working hot, 
two of which are dedicated to making sheets for the 
galvanising department. These are similar to the pre- 
ceding, and are driven in the same manner. * There are 
also six trains working cold in series of two and two 
driven likewise, heating furnace and 15-ton electric 
traveller as above, with ten tinning vats. These groups 
have each of them a sorting room, packing shop, and 
depot, and a total output of about 12,000 cases, or 
576 tons, per week. Besides this must be taken into 
account that of sulphuric acid for the washing, output 
which, produced in a separate building in Herreshof 
rotary kilns to the extent of about 120 tons per week, 
allows of a certain portion being put on the market. 

The electric energy on which the works, with the excep- 
tion of the steam-driven rolling mills, depend for their 
motive power, is generated in 

The central electric station, which produces 350 kilo- 
watts in three-phase current at 500 volts used without 
stepping down. Here also are the continuous-current 
machines for the lighting. 

The society, which employs about 1300 workmen, of 
whom many are lodged in the model buildings erected for 
them, is, though not large, remarkable. It began on 
specialist lines, and it has stuck to them. It was the first 
tointroduce into Italy the American tin-plate rolling trains, 
which, imported after Ing. Bacci’s visit to the United 
States, have given such satisfactory results that the plant 
has since been amplified on the same system, It preached 





from the first, by its example, against the general trend 
of the Italian metallurgical industry, and its tenets were 
identical with those which the present iron syndicate has 
risen to enforce. Bitter home competition had engen- 
dered a tendency towards miscellaneous production in 
the various ironworks, which, goaded by the hope of 
obtaining work, turned out every article, and turned it 
out badly. The natural result followed, and lack of tech- 
nica] specialisation soon limited our home production to 
items easily and quickly made, whilst relegating to foreign 
industry the monopoly of such commodities as sheets 
and thin plates, and, in fact, of everything whose manu- 
facture required care, patience, and particular training. 
The initiative of the Magona d'Italia was based on the 
opposite theory, and its successful career has done good 
to itself and to the country. It has proved that making 
many things badly is less profitable than making a few 
things well, while its refusal to enter the cockpit of 
fratricidal competition called attention to the benefit to 
be gained by putting into practice the homely proverb 
which our history shows to have been too oft forgotten : 
Tra due litiganti il terzo gode ( When two parties fall 
out the third scores.”’) 








THE BRITISH ASSOCIATION. 
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SECTIONS OTHER THAN G. 

Ir evidence were required to show the progress aviation 
has made, it certainly was furnished by one morning's 
programme of Section E—Geography— the whole of the 
time being taken up discussing the requirements of 
aviators in the direction of maps to guide them in their 
journeys through the air. Considering the immense 
flexibility of this means of progression it is fully realised 
that it is desirable to have any system or systems inter- 
national and capable of covering the whole surface of the 
earth. The Permanent Committee for Aerial Navigation 
of the Public Works Department of the French Govern- 
ment has recently adopted the suggestion of the 
production of an international air map, and the 
establishment of marks required by aviators and 
aeronauts. The map would be designed on a scale 
of 1 to 200,000, as a sub-division of the “ International 
Map of the World” on the scale 1 to 1,000,000. Each 
sheet of the air map would cover an area of 1 deg. in 
longitude by 1 deg. in latitude; 24 sheets of this map 
would cover the same area as one sheet of the 1 to 
1,000,000 international map. In order to avoid the 
troublesome distinction between eastern and western 
longitudes and northern and southern latitudes, the 
former would be reckoned from 0 deg. to 360 deg. in an 
easterly direction, the latter would be given as polar 
distances reckoned from 0 deg. to 180 deg. extending 
from the South Pole. Each sheet would be numbered by 
the co-ordinates of its South-Western corner, and, in 
addition, marks, each of which was the distinguishing 
figure of a half a rectangle, with the small sides duly set 
towards the North, would be drawn on the roofs of con- 
venient buildings or on the ground itself; each such 
mark would indicate the northern or southern half 
respectively of the corresponding sheet of the aero- 
nautical map. On each mark a large dot would indicate 
the proper position occupied on the sheet itself by the 
mark on the ground; moreover, two large figures would 
be marked on each side of the rectangle set towards the 
north, the left one showing the number of units of degrees 
of the latitude, and the right one the number of the units 
of degrees of the longitude. If the example thus given by 
France should be followed by other countries, an inter- 
national agreement would be necessary to fix positively 
the conventional signs of the aeronautical map and other 
particulars. A good, earnest discussion followed the pro- 
pounding of the above French suggestion by Monsieur 
Ch. Lallemand, and the number of suggestions were 
numerous alike from fliers and from map makers. Should 
the map record besides woods, roads, railways, water 
courses, and such like ; also factory chimneys, windmills, 
church towers, gasometers, prominent buildings? One 
speaker suggested as particularly distinguishing and pro- 
minent, prisons, hospitals, asylums, and cemeteries. 
Should altitudes be indicated by different markings, by 
shading, by contrasting colours, by graded shades of the 
same colour, and so on? It seemed generally accepted 
that the French scale 1 to 200,000, the ground marks, and 
the practice of having sketches of prominent buildings in 
the margin were good; but that the French maps ex- 
hibited were too crowded with detail. An experimental 
English map was also exhibited with olive green ground 
colour, roads white, railroads black, lines doubled for 
double lines, towns red, water courses blue, and sundry 
signs for other objects. It was suggested that red should 
be reserved for dangerous points and places unsuitable 
for landing. Signals, too, were maintained. But all con- 
curred that the real test of the utility of an aeronautical 
map would be its use in an aeroplane, not in a balloon, 
and that probably the best result would be obtained by a 
consultation between aviators and cartographers, the 
former suggesting what was to be included, the latter de- 
ciding the mode of representation. 

In Section B Prof2zssor Andrew M‘William gave a use- 
ful réswmé of the progress made in electric steel melting. 
So far as could be ascertained in June, 1910, there were 
118 furnaces in use, a number which has since consider- 
ably increased. All types come in for a share of work, in- 
cluding the Stassano, Heroult, Girod, Keller, Grénwall, 
Kjellin, and Réchling-Rodenhauser. The professor briefly 
indicated the character of each. The electric furnace can 
be used either for melting scrap directly or in combina- 
tion with some other form of furnace, in which case it 
simply acts as a refiner; the majority of recent furnaces 
has been employed in this way. The first treatment 
removes the bulk of the phosphorus, leaving the re- 
mainder and the oxygen and sulphur to be eliminated by 
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the electric furnace ; in this case the time required for the 
electric furnace is from one to two hours, according to the 
degree of refining required and the condition of its steel 
at the start of the electric treatment, the power used 
varies from 100 to 300 kilowatt-hours per ton. When 
cold scrap is melted the time required is about six hours, 
and the power consumption is probably 800 to 1000 kilo- 
watt-hours per ton. It is sagely remarked that the 
electric furnace of whatever design will not make good 
steel automaticaliy. To do this metallurgical skill is still 
required. 

In Section B also the corrosion of iron and steel 
received attention. A committee is investigating “ The 
Influence of Carbon and other Elements on the Corrosion 
of Steel,” and reported this year on the influence exerted 
by carbon upon the corrodibility of iron. In order to 
avoid any confusion by the introduction of other elements, 
specimens of a specially pure iron were prepared with 
percentages of carbon ranging from 0.10 to 0.96. The 
micro-constituents were found to be regularly distributed, 
and even manganese sulphide was absent. These steels 
or irons were examined in various ec nditions, as rolled, 
normalised, annealed, hardened and tempered at (a) 400 
deg. Cent., (8) 500 deg. Cent., hardened. As regards 
simple corrosion in sea-water, the results obtained 
indicate that the amount of carbon present exerts a less 
regular influence on the rate of corrosion of iron-carbon 
alloys than the state of division of the carbide in the 
pearlite. In general, the annealed steels in which the 
carbon exists entirely in the laminated condition show a 
minimum corrodibility, whilst the tempered steels con 
taining carbon as the emulsified variety show a maximum 
corrodibility except in the very low carbon steels; it seems 
that the finer the state of division of the carbide in the 
pearlite the greater is the liability to corrosion when im- 
mersed in sea-water, which is quite in accord with the views 
of some authorities, supporters of the electrolytic theory. 
The conversion of pearlite into hardenite is accompanied 
by a very considerable rise in corrodibility, the hardened 
steels corroding more rapidly than any of the unhardened 
or tempered steels. The products of corrosion have not 
yet been chemically examined; they are at least twofold 
in character -one light brown, flocculent, another bluish 
black, somewhat greenish, adhesive, and underlying the 
other. The results referring to the solution pressures in 
sea water are not sufficiently advanced to draw conclu- 
sions, but as regards their relative electro-chemical 
positions the emulsified variety of pearlite shows itself 
electro-positive to the diffused and laminated varieties, 
whilst the conversion of the pearlite into hardenite renders 
it electro negative in this form to all the varieties of 
pearlite. As regards solubility in acid solutions, the 
influence of carbon on the solubility in 1 per cent. 
sulphuric or hydrochloric acid is found to vary con- 
siderably according to the treatment to which the steel 
has been subjected. In normalised, rolled, and annealed 
specimens the solubility rises very rapidly from 0.10 per 
cent. up to 0.22 per cent. carbon, after which it falls 
abruptly, reaching a minimum at between 0.30 and 0.40 
per cent. carbon, to rise again irregularly up to 0.96 pr 
cent. in the case of normalised and rolled specimens, but 
only up to 0.60 per cent. in annealed specimens, when it 
decreases right up to 0.96 per cent. The solubility in the 
case of tempered steels shows a rapid rise with from 
0.10 per cent. carbon to 0.30 per cent.; then it remains 
constant to 055 per cent. with those tempered at 
500 deg. Cent., but decrease with those tempered at 400 
deg. Cent. After 0.55 per cent. a very rapid and regular 
rise in solubility follows the increase in carbon up to 
096 percent. As regards the influence excited by the 
condition of the carbide the conversion of the perrlite to 
hardenite considerably decreases its solubility in these 
acids as compared with all varieties of pearlite, whilst 
the resolution of the normal pearlite into emulsified 
variety results in a decreased solubility below 0.2 per cent. 
to 0.3 per cent. carbon, and a greatly increased solubility 
above 0.7 per cent. Electro-chemically in these acids 
hardened steels are consistently electro negative to the 
other steels. The tempered steels are electro-negative to 
the annealed, normalised and rolled steels below 0.50 per 
cent. car! on, whilst the relative electro-chemical positions 
are reversed from 0.7 to 0.96 per cent. carbon. The 
divergence between the annealed, normalised and rolled 
steels becomes distinct above 0.3 per cent., the annealed 
steels then become the most electro-positive, whilst the 
normalised steels take up the most electro-negative 
position. Below 0.30 per cent. the relative electro- 
chemical positions is confused and inconclusive. The 
variations exhibited by carbon steels in these investiga- 
tions render it impossible to specify any particular com- 
position or treatment offering the best resistance to 
attack under all conditions, and each case it seems must 
be considered according to the circumstances involved. 


SECTION G. 


In Section G a group of papers was presented dealing 
with the various types of prime movers now in operation. 
The first paper was “Economical and Reliable Power 
Generation by Overtype Superleated Steam Engines,” by 
Mr. W.J. Marshall ; the second, “ The Diesel Oil Engine,” 
by Mr. C. Day; and the third, “ Suction Gas Engines and 
Producers,” by Mr. W. A. Tookey. Of these we give the 
official abstracts. 


ECONOMICAL AND RELIABLE POWER GENERATION BY OVERTYPE 
SUPERHEATED STEAM ENGINES. 


By W. J. MARSHALL, 


The steam engine is the oldest of all prime movers developing 
power from the combustion of fuel, and it is undoubtedly the 
most flexibie and reliable. Of late years, the internal combustion 
engine on account of its high thermal efficiency, and consequently 
low fuel cost, has attracted the attention of power users very 
considerably. The effect of this has been to cause steam engine 
makers to devote their attention to producing an engine or com- 
plete steam plant which will have afuel economy on a par with that 
of the internal combustion engine. This object has been achieved 
by very careful designing and arrangement of the component parts 
of a steam engine plant with a view to reducing the fundamental 
losses occurring in such a plant toa minimum. The result is the 





modern overtype superheated steam engine, and the first firm to 
put this type of engine on the market was Messrs. R. Wolf, of 
Magdeburg, Germany. Wolf engines are running very success- 
fully all over the world. The first English firm to manufacture 
engines of this type was Messrs. Richard Garrett and Sons, 
Limited, of Leiston, and while retaining the same principles 
they have produced an engine in accordance with the 
best English practice. The overtype superheated steam 
engine consists of a special tubular boiler with the engine mounted 
on the top of it, the boiler forming the foundation or bed-plate for 
the engine. A superheater is placed in the smoke-box, and forms 
an integral part of the plant, as also do the air pump, condenser, 
&c., when such are fitted. The result of this arrangement is that 
steam pipe losses are reduced to a minimum and the full value of 
the superheated steam can be employed. The cylinders can also 
be jacketed with high-pressure steam from the boiler without any 
loss due to drains or steam traps, as the cylinder casing forms a 
portion of the steam space of the boiler. The boilerand the super- 
heater are carefully designed as regards their heating surfaces to 
give the highest efficiency. Particulars of exhaustive trials on one 
of these engines were given, showing that 1 br ke horse-power can 
be obtained with a consumption of 1-21 1b. of steam coal per hour. 
Detailed description of the ‘‘Garrett” engine, giving full particu- 
lars of its construction, was also given, with drawings and photo- 
graphs showing actual installations of some of these engines in 
various types of factories. Particulars of actual results obtained 
in regular work were given, and comparisons drawn between these 
and those obtained with other types of prime mover. The relative 
importance of the different items which go to make up the cost of 
power in a factory was discussed, with especial reference to that of 
reliability. 


THE DIESEL OIL ENGINE. 
By C. Day. 


The paper opened with arguments against the selection of an 
engine being made on makers’ guarantees of fuel consumption, as 
such guarantees cannot possibly cover all working conditions, 
making it quite possible for the engine which gives the best 
results on tests to give inferior results over a long period in normal 
service, when items such as wages, repairs, and maintenance are 
included. It was urged that the judgment must be based on 
records of actual working results which include all items of expen- 
diture, and it was pointed out that, owing to the power costs of 
electricity supply stations being kept on a uniform basis, and to 
the great majority of them being published or obtainable, these 
form the best available data on which to judge the working results 
obtained with different types of plant. 

The author agreed that the conditions of working in some fac- 
tories differ considerably from those of an electricity supply 
station, but claimed that loss of efficiency is largely brought about 
by causes which are common to all places, and that consequently 
deductions from electricity station figures are applicable to the 
great majority of power cases. 

Stations having a plant capacity exceeding 1000 kilowatts, i ¢, 
1500 Lorse-power, were excluded from the main comparisons for 
reasons stated in the paper. 
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The following table gives a comparison of results of the different 
ts pes of plant in stations where the plant cay acity does not exceed 
1000 kilowatts. 

TABLE I. 
Average Cost per B.T.U. Sold. 
| 





Repairs | Total 











Type Lubricating oil, | — 
f Fuel. | waste, stores, | Wages. /& main-| works | ¢ me 
engine. and water. tenance.| cost. | ‘Ctr: 
Steam .. 0.45 | 0.06 | 0.25 | 0.26 | 1.02 | 14.7 
| 
Gas.. ..| 0.43 0.09 0.28 0.24 1.04 15.3 
Diesel... 0.23 0.04 0.19 0.07 0.53 14.3 


Suction Gas ENGINES AND PRODUCERS. 
By W. A. TooKEy. 


Notwithstanding that during the last ten years or so a very 
large number of suction gas plants have been installed in all 
quarters of the globe, with satisfaction to purchasers, as is 
evidenced by the increasing demand for these simple and 
economical apparatus, it is a fact that figures recording the actual 
performances with regard to fuel consumption, cost of main- 
tenance, cost of repair, &c., are difficult to obtain. Yet in order 
properly to appreciate the claims advanced by the makers of gas 
engines and gas producers it is very necessary that such records 
should be available, so that comparisons may be made with com- 
peting types of motive power generators, and more particularly 
those which, according to test figures, would appear to compete 
on | keenly, if not, indeed, to surpass, gas power plants in reliable 
and economical working. 

The author has collected from his own tests and those available 
from various sources representative performances of suction gas 
plants of various sizes when under test, not only when the power 
can be determined by means of some form of brake dynamometer, 
but when generating electric current—so taking into account the 
efficiency of the combined gas-electric set-—and also when raising 
water under different ‘‘ heads,” indicating the comparison between 
fuel consumed and foot-pounds of work performed 1n such circum- 
stances. 

However, inasmuch as ‘‘ test” figures are usually obtained under 
what must be admitted to be abnormal] conditions - no account 
being taken of stand-by losses, wastage of coal in charging, in 
removal of ashes, &c., the engine and producer being worked at a 
constant and regular output for but a limited number of hours— 
further figures were presented which enable the average perform- 
ances of suction gas plants of moderate power to be noted. These 
figures have been compiled from the statements of factory owners 
in Great Britain and in European countries. They take into 
account the variations of consumption due to the different grades 
of fuel used ; they reflect the influence of variations of output. of 
load fluctuation, of length of stand-by periods. as well as the effect 
of the variation in the human element in maintaining or otherwise 
those conditions which make for the best gas-making and lowest 
consumption of fuel per unit of power delivered. 

Mention wax made of the recorded performances of suction gas 
engines and plants with regard to non-stop runs, as in information 
of this character it is possible to realise how reliable are these 
installations and what little attention is really needed, provided 
always that the engine is properly correlated to the producer and 





the latter to the quality of the fuel and rate of combustion, 
Figures representing the consumption of lubricating oil were also 
given, as being of special interest in view of the criticisms that 
have sometimes been made in this respect. The experiences of 
users with regard to the cost of maintenance and repairs were also 
referred to. 

The question of capital outlay was next considered for engines 
and producers fixed complete upon foundations, with piping and 
all accessories. No figures were quoted for buildings or space 
occupied, as, after all, these items, though of importance, vary so 
much in value that no useful purpose would be served by any 
assumption. 

Having thus dealt with the more important considerations that 
come under survey in the application of gas power, some attention 
was given to the comparative costs of operation of liquid fuel 
engines of the Diesel type, which, although more efficient as 
regards utilisation of heat units available in the fuel for conversion 
to power, yet require several conditions to be fulfilled before the 
higher economy becomes apparent in the pocket of the manufac- 
turer. Similarly, some points were suggested with regard to tne 
relative performances of steam engines of the high-pressure, super- 
heated, compound, condensing, semi-stationary type, to direct 
attention to the fact that, although according to test results it 
would appear that suction gas plants are threatened by a competi- 
tor which offers equal economy of operation, there are claims of a 
negative kind which must incline the balance of advantages in the 
favour of the gas power plant, at all events for moderate powers. 


Captain H. Riall Sankey, in opening the discussion, 
raised the question as to the basis of the rated horse- 
power of the various types of prime movers. He pointed 
out that there was no agreement on the question, and 
that definite information ought now to be available. He 
thought it might be taken for granted that the steam 
engine was usually rated from 25 to 30 per cent. below 
its actual output, while the gas engine, on the other hand, 
would only give about 10 per cent. overload for a short 
period. 

Professor W. E. Dalby, dealing with the superheated 
steam engine, referred to the results following the em- 
ployment of superheaters in locomotive practice as being 
in excess of what might have been expected. He believed 
the considerable economy realised might be attributed to 
a change in the physical properties of the working fluid 
as between saturated and superheated steam. 

Mr. W. Y. Lewis pointed out that the choice of a prime 
mover was not quite the simple problem it sometimes 
appeared to be. The selection was sometimes dictated 
by secondary considerations ; as, for instance, in the cases 
of works which required to use the exhaust steam for 
heating purposes. ‘lhat altered the whole complexion of 
the case. An interesting fact in connection with the 
struggle for supremacy between the various prime 
movers was that the challenge thrown out on behalf of 
the superheated steam engine by Messrs. Wolf and Co. 
for a comparative test as to fuel economy, had not been 


| taken up by gas engine manufacturers. 


Mr. E. Kilburn Scott believed that the Diesel engine 
would be improved and built in larger sizes, when it 
would be cheaper in operation than any of the other 
prime movers. For any work within the capacity of the 
Diesel engine, he would unhesitatingly select it. Those 
who were visiting works in the neighbourhood of Ports- 
mouth would find a typical successful installation within 
easy reach at Chichester. 

Mr. H. E. Wimperis argued that if the internal com- 
bustion engine was to develop in any marked degree, a 
condensable fluid would have to be used in place of the 
gaseous mixture which was now employed as fuel. It 
was the toe of the diagram which had made all the 
difference in the efficiency of the steam engine and the 
steam turbine, and if a similar improvement was to be 
effected in the efficiency of the internal combustion 
engine, another working medium would have to be 
employed. It was quite clear that the internal combus.- 
tion turbine, if and when it came, would be much handi- 
capped in comparison with the superheated steam 
turbine, if it could not also capture the toe of the 
diagram. 

Captain Sankey said that the Association would be 
interested to learn that he had now before him a proposal 
to use steam in an internal combustion engine. 

Mr. H. S. Russell dealt in some detail with the ques- 
tion of relative costs. He referred first to the case of a 
Dowson producer and gas engine plant where the total 
costs of a 500 horse-power set were .7d per unit. Owing 
to trouble with repairs the users determined to replace 
the gas engine plant by a Diesel engine set. That had 
now been running for over a year, ani the costs taken on 
the same basis as those of the gas engine installation 
were .3d. per unit. Reference had been made to the 
advantages in the case of steam plant of employing the 
heat of the exhaust; but that only emphasised the fact 
that the steam engine was an uneconomical unit. Ft was 
interesting and significant to note the great difference 
which frequently appeared between test figures and those 
obtained in actual practice. In cases with which he was 
familiar, while the Diesel engine’s actual figures for work- 
ing costs were 18 per cent. in excess of the makers’ 
estimates, in the case of the superheated locomobile the 
actual figures were 140 per cent. in excess of those 
guaranteed. On the question of :eliability the speaker 
referred to a Diesel engine which had been in operation 
for an average of 233 hours per day over a period of four 


ears. 

. Mr. Marshall, replying on the discussion, said that the 
rating of the superheated type steam engine was really 
determined by the capacity of the boilers. An engine of 
140 horse-power was rated 140-180 horse-power. Such 
an engine would give 180 horse-power continuously. Mr. 
Tookey’s comparisons were those of new gas engines 
with old steam plant, and gas engine makers could 
not hope to make their case good by tactics of that 
description. 

Mr. Tookey, in reply, said he had quoted the figures of 
the many plants available without any bias in favour of 
any particular system. With regard to the rated power 
of a gas engine, that was rather a sore point with makers, 
the whole question being determined by commercial con- 
siderations. It was now, he understood, the practice for 
manufacturers. to rate a gas engine at the maximum 
power it would give for a very short period. 
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gaid ib was the custom to rate the Diesel 
an pe the load to which the engine was suited, and 
it might be accepted that it could be overloaded about 
10 per cent. for a period of two or three hours. utes 
A paper was presented by Mr. W. Yorath Lewis, in 
which the author described the Adkins-Lewis system of 
rapid continuous transport. 
ContTINUOUS SERVICE IN PASSENGER TRANSPORTATION. 


it was pointed out that all existing passenger systems, with but 
two exceptions, involved intermittent service, a characteristic 
which was the root cause of their inherent limitations. The trans- 
portation problem was becoming a very serious one in all large cities, 
and, notwithstanding the increasing demand for additional 
facilities, developments were retarded owing to the heavy initial 
and operating costs of subways equipped for electric traction. It 
was becoming clear that passengers would in future have to be 
handled in streams rather than in crowds, and it was obvious that 
if the human stream of traffic could be provided with a system of 
sufficiently low-speed cars to enable passengers to step on and off. 
delay and congestion would be eliminated. The present method 
sought to meet the needs of the situation by the provision of trains 
running at very short intervals, the most frequent service consist- 
ing of about thirty-five trains per hour, each consisting of six cars 
giving accommodation for fifty passengers per car. The service of 
the London underground lines actually corresponded to only about 
15 per cent. of the track being occupied by trains, and the present 
service intensity probably represented the limit, even with 
modern systems of automatic signalling. Mr. Bion J. Arnold 
had suggested the employment in American subways of island 
platforms to receive and despatch successive trains, one train enter- 
ing before the other left the station, and, indeed, that method was 
being adopted atsome of the underground railway stationsin London. 
'The present intermittent service involved the problem of repeatedly 
stopping and starting heavy train masses, and the system of 
working involved enormous energy losses, amounting, in cases of 
short runs at moderate speed, to as much as 50 per cent. of the 
total energy required for train propulsion. The cost of electric 
traction for a 15 miles per hour service, with two stops per mile, 
was about 54.4d. per six-car train mile, leaving but a very narrow 
margin of profit, and it could be shown that electric traction could 
not possibly operate a route with four stops per mile at more than 
twelve miles per hour scheduled speed, while the cost would be so 
high as to render it ccmmercially impossible. In London the 
principal reason why the tubes were unable to compete more 
successfully with street transport systems and take advantage of 
their superior scheduled speeds was partly owing to the fact that 
there was a double intermittency of the traffic, owing to the need 
for employing lifts to reach platform level. It was encouraging to 
note that the continuous uniform low speed moving stairway was 
being installed in some cases, This was a step in the right direc- 
tion. Continuous transportation was by no means new, and, 
indeed, Professor Perry had thirty years ago suggested an endless 
high-speed train as the only proper solution of the city-suburban 
passenger transportation problem. It was obvious that what was 
wanted was a continuous system which, while providing sufficiently 
low initial speeds for the convenience of ngers mounting and 
dismounting, would also provide such high speed between stations 
as to give a high average speed, 

The Adkins-Lewis system proposed the provision of a series of 
independent cars positively controlled and driven by a spirally 
threaded shaft, with which the cars engaged by means of a 
roller. The shaft would extend throughout the route, and be 
rotated at constant speed ; consequently, the speed imparted to 
the cars would be proportional to the pitch of the spiral engaged. 
To give low speed at station points the pitch would therefore be 
close, and to enable high speeds to be obtained between stations 
the _ would be six or eight times greater, while the necessary 
acceleration and deceleration would be obtained by means of a 
graduated pitch. The return of over 80 per cent. of the kinetic 
energy of the vars during deceleration would be obtained, while 
brakes and signal apparatus and other accessories essential to 
existing forms of electric traction would be obviated. The shaft 
in this system was carried in cradle roller bearings of the anti- 
friction type, which, while providing for the clear passage of the 
engagement, would enable the energy consumption of shaft rota- 
tion to be kept low, and it was estimated the total energy con- 
sumption would only be about a quarter in watt hours per seat 
pears of the corresponding amount required by existing electric 
rains, 

Daving motors were inserted at intervals of a quarter of a mile, 
and the construction of the spiral thread was the only part of the 
system presenting any real difficulty. Such a system was no 
doubt more adapted to straight and level routes than to routes 
having curves and changes of grade. At the ends of the route a 
semi-circle of small radius would be provided, and the cars would 
be picked out of engagement of the last spiral of one shaft and 
put in with engagement of the first spiral of another shaft. In 
the trial transporter built by Messrs, Ransomes and Rapier no 
difficulty as to correct meshing had been experienced, and the 
efficiency while ~~ as the thread angle plus the angle of 
repose had been shown in practice to range from 88 to 95 per cent. 

With regard to the wear and tear of such a system in connection 
with the spiral, he would point out that it was proposed to employ 
five-seat cars which, when loaded, would weigh only 1 ton, and 
the pressure between engaging rollers and the edge of the spiral 
on guiding shaft would be under 20 1b. at all uniform low and high- 
speed sections. In accelerating and decelerating sections the 
pressure would be gradually increased to a maximum not exceed- 
ing 6001b, Owing to the substitution of light independent cars 
for the present heavy trains the weight of rolling stock per seat 
would be reduced to 3001b. to 4001b., and light section rails could 
be employed for the permanent way. In operating such a system 
it would be proposed to take power from local supply companies. 
- was — that the requirements of the authorities could be 
u me 
_Mr. H. M. Hobart, consulting engineer to the General Electric 
Company, who has made a report upon the system, has expressed 
the opinion that it is based upon thoroughly sound and practical 
principles, and that both as regards capital and operating costs 
specified results could be obtained wthon more cheaply than by 
the electric train system. Mr. Hobart has expressed himself fully 
satisfied with the feasibility of the continuous principle in public 
service. Reference is also made in Mr. Hobart’s report to the 
excellent regenerative features of the system coming into operation 
during deceleration of the cars on approaching stations, whereby a 
large saving in power is effected. In Mr. Hobart's opinion even 
greater jaro | would be secured for the traffic under this system 
than is possible with the most comprehensive signalling systems 
yet developed for the control of electric trains. 


Capt. H. Riall Sankey said that he had inspected the 
working model of the system at Ipswich, and had been 
much impressed by the ues return of energy. 

Professor W. E. Dalby and Mr. Charles Hawksley also 
referred to the system as suggestive of a considerable 
application outside the sphere icsioling railways. 








oft is stated by a Mexican journal that Mr. W. P. 

: ood, of Mexico City, has obtained from the Government a con- 

— for the building of a railway from Santa Lucrecia to 
ampeche, a distance of approximately 750 kiloms., the railroad 

and “Ca rporated under the name of the Vera Cruz, Ta 

pe ampeche Railway. British capital is said to have been 
vanced for the work of construction, and grading has begun. 





STARTING INDUCTION MOTORS. 
Na; Vi.* 


WHEN dealing with the question of starting polyphase 
induction motors reference was made to the well-known 
fact that simple squirrel-cage machines are unsuitable for 
starting against heavy loads, and the advisability of pro- 
viding these motors with friction clutches, which auto- 
matically couple the rotor shaft to the pulley at a pre- 
determined speed, was considered. In the case of single- 
phase motors this method of starting, or, at least, some 
method which relieves the motor of load during the running 
up period, should be adopted, for, generally speaking, the 
starting torque of a single-phase induction motor is very 
far from good. This is due to the imperfect character of 
the revolving field, but the more we can approach two- 
phase conditions the better does the starting torque become. 





Fig. 76—STATOR WINDING FOR SINGLE-PHASE MOTOR 


It should be understood that remarks concerning single- 
phase induction motors apply to machines devoid of com- 
mutators, and not, for example, torepulsion motors. It is 
true that single-phase induction motors have been put 
upon the market which are a decided improvement on 
some of the earlier types, but it will be found that there are 
many single-phase induction motors in existence which 
are quite incapable of starting against load. The 
employment of friction clutches or loose pulleys 
with single-phase machines is therefore quite common, 
and several firms have designed clutches for this 
class of service. A patented friction clutch supplied 
by the firm of Sill aa Co., of Ipswich, has met 
with considerable success in this direction, and we are 
told that a number of single-phase motors fitted with 
these clutches are connected to London electric supply 
mains. Perhaps one of the most successful types of 
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Fig. 77—THREE-PHASE MOTOR CONNECTED TO SINGLE- 
PHASE MAINS 























single-phase motors, from the point of view of starting, is 
that designed by Heyland. 

With the object of dispensing with external phase split- 
ting devices, Heyland has developed a motor with two 
stator windings having different time constants. The 
auxiliary winding has a larger self-induction than the main 
winding. The main or working winding is distributed in 
slots around the inside periphery of the core, the slots 
being semi-enclosed. The starting winding is placed 
in closed slots which are between the poles of the 
main winding and further away from the inside of the 
periphery of the core. There is onlyone slot carrying the 
starting winding to every pole on the motor. The start- 
ing winding is made up of few turns of low resistance, and 
it is connected in parallel with the main winding. As 
the time constants of the two windings differ by a con- 





~ * No. V. appeared September 8th. 





siderable amount a rotating magnetic field is created, and 
the motor thus becomes self-starting. The starting 
winding is cut out of circuit as soon as the motor gains 
speed. Motors of this type may be designed to start with 
full load torque with about twice full load current. 
Motors of this type are constructed with squirrel-cage 
or slip-ring rotors. In the former case resistance is 
naturally connected in the rotor circuit at starting. 
Whilst speaking of motors having no phase-splitting 
device, reference may be made to a patent recently 
granted to the firm of Siemens brothers for an im- 
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Fig. 78—STATOR WINDINGS 


proved stator winding for small single-phase induction 
motors. The advantages claimed for this winding 
are relatively greater difference in the time phases of 
the fluxes produced by each set of coils. A more suit- 
able rotating field is said to be produced, which im- 
proves both the starting and running conditions and 
reduces the electrical losses. The magnetic axes of 
each set of stator coils are displaced at some angle 
which is greater than zero and less than ninety electri- 
cal degrees with respect ‘to the magnetic axis of the 
other set of stator coils The coils of each set also 
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Fig. 79—G.E.C. SINGLE-PHASE STARTER 


overlap one another in such a manner that there is a 
direct transformer action between the coils, and the two 
sets of stator coils are connected in parallel to the single- 
phase supply mains in such a manner that the magneto- 
motive forces in the overlapping portions oppose one 
another when continuous-current mains are connected 
to the parallel connected coils. The stator winding 
is divided into two parallel connected branches A and B 
—Fig. 76. The winding is a four-pole one, having three 
slots per pole. One of the branches A is shown by 
long interrupted lines and thick circles in the slots, 
and the other winding by short interrupted lines and 
thin circles in the slots. The directions of the cur- 
rents are indicated by dots and crosses in the circles. 
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Taking one pole, which includes the teeth Z, Z', and 
Z*, it will be observed that both windings A and B em- 
brace the tooth Z, whilst A only embraces tooth Z' and B 
only embraces Z*. It will be observed that the magnetic 
axes of the branched windings are displaced around the 
stator by sixty electrical degrees. In a winding of this 


kind it is usual, in order that the branches may have dif- 
ferent self-induction, to wind one branch with a different 
number of slot conductors to the other branch. In 
illustration—Fig. 


the upper 76—this feature has 








Running 


Winding 





Fig. 80—CONNECTIONS FOR HARDING-CHURTON SQUIRREL- 
CAGE MOTOR 


been omitted for the sake of clearness. The lower 
diagram—Fig. 76—shows the branch windings A and 
B connected in parallel, the winding B having a 
greater number of turns than the winding A. 
Tn starting up, both branches are connected in parallel 
across the supply mains, and for normal working the con- 
nections may be the same as for starting or one of the 
branches may be disconnected. The rotor can be of the 
ordinary squirrel-cage type. The winding may be varied 
in several ways. For example, the conductors forming 
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Fig. 8I—-CONNECTIONS FOR HARDING-CHURTON SLIP-RING 
MOTOR 


one side of any complete coil need not all be placed in one 
slot, but may be distributed over a number of slots. In 
the illustration of the winding the conductors crossing the 
bore of the stator for both branches are the single con- 
ductors connecting the individual coils together. 

The diagram—Fig. 77—shows a scheme of con- 
nections devised by Mr. Steinmetz for enabling a three- 
phase motor to run on a single-phase supply. It will 
be seen that two terminals of the motor are directly 
connected to the single-phase mains. The third ter- 
minal is connected through a compensator shunted by 
a condenser to one of the single-phase mains. The 
object of the compensator is to multiply the effect of 































| terminals X Y to the line. 


circuited and current fed into phase A through an auto- 
transformer. Sometimes, however, a resistance is con- 
nected across B, and the motor is started by connecting the 


greater lag in one coil than in the other. The starting 
torque of motors of this kind is small. Under working 
conditions windings A and B are in series, and the ends 
X Y¥ are connected across the single-phase mains. The 
rotor may be of the slip-ring or squirrel-cage type. 
Returning to motors having main and auxiliary wind- 
ings, as most single-phase induction motors have, it was 
shown in the last article that these machines are fre- 
quently started by connecting a choking coil in series 
with one winding and a resistance in series with the 
other. A single-phase induction motor starter manufac- 


tured by the General Electric Company, of Witton, and | 


suitable for starting single-phase motors on the above- 
mentioned principle, is shown in Fig. 79. It consists of a 





Fig. 84—ELLISON’S STARTER 


choking coil, change-over switch and resistance. The 
reversing switch, it will be observed, bas three sets of con- 
tacts on the starting side and two sets on the running side. 
Thus, when the switch handle is in the running position 
the choking coil and resistance are cut out of circuit and 
the motor is connected direct to the supply mains. The 
resistance coils, which are situated in the lower case, 
are wound on porcelain cylinders. When the switch 
handle is placed in the running position the choking coil 
is connected in series with the auxiliary winding on the 
motor and the resistance in the main winding. The 
choking coil is to be seen at the top of the illustration. 
The diagrams—Figs. 80, 81—relate to single-phase induc- 
tion motors and starting switches as supplied by the 
firm of T. Harding, Churton and Co, of Leeds. This firm 
supplies single-phase induction motors with short-circuited 
and slip-ring rotors. The connections for a motor of the 
former class are shown in the diagram Fig. 80. It will be 
gathered that the switch has four blades, but in the 
present instance only three are active, the fourth being 
provided for a choking coil when the latter is used. In 
the present case a resistance is connected in series with 




























| steps, and they can also be fitted with automatic no- 
| volt and overload release coils. The auxiliary circuit is 
broken automatically when the “full-on ” position of the 


The resistance gives rise to a | 




















Fig. 85—CONNECTIONS FOR MOTOR WITH RESISTANCE 
IN MAIN WINDING 


resistance switch arms is reached. The auxiliary circuit 
is opened by a small quick-break, throw-over switch 
operated by the main starting switch handle. It is 
obviously desirable that the resistance and auxiliary 
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Fig. 86-STARTER WITH RESISTANCE AND CHOKING COIL 


winding should be cut out of circuit as soon as the motor 
reaches full speed, and the provision of an automatic 
device for doing this renders a starting switch fool-proof. 
The connections for the firm’s slip-ring motors are shown 
in Fig. 81. It is worthy of mention that the stators and 
rotors of this firm’s motors- are wound on the draw- 
through principle. 
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Fig. 82—CONNECTIONS FOR BROWN, BOVERI MOTORS UP TO 10 H.P. 


the condenser. The condenser and transformer not only | the main winding at starting, whilst the auxiliary winding | 


enable the motor to start when it isswitched on to the mains, 
but they also improve the running characteristics of the 
machine, so that they are left in circuit whilst the motor 
is in operation. Unfortunately, however, the perform.- | 
ance of a three-phase motor, when operated on single- | 
phase mains, is much inferior to its performance when | 
supplied with polyphase current. The rated capacity | 


must naturally be considerably reduced. Standard three- | 
phase induction motors are sometimes modified for use 
on single phase circuits. Suppose the windings A, B,C, in | 
Fig. 78 to be the stator windings of an ordinary three-phase | 
induction motor. For single-phase working the winding 

C might be omitted. 


When starting, phase B is short- 


Fig. 83—CONNECTIONS FOR BROWN, BOVERI MOTORS UP TO 40 H.P. 


Two schemes for starting single-phase motors are 


is directly connected to the supply mains. When the | adopted by the firm of Brown, Boveri, of Caxton House, 


motor gains speed the switch arms are thrown on to the | Westminster. u 
| lower set of contacts, when the resistance coil and auxi- | power, and the other for 500-volt machines up to 40 


liary winding are disconnected from the supply circuit. 
When desired a choking coil can be used in the auxiliary 
winding for starting purposes, and this is why the fourth 
switch blade is provided. 

As regards this firm’s slip-ring motors, these are started 


‘in a similar manner, a resistance being connected in 


circuit with the running winding at starting, and the 


| machine is brought up to speed by cutting resistance 


out of the rotor circuit. If desired, the starters can 
be designed to increase the current in ten ampére 





One is for 500 volt motors up to 10 horse- 


horse-power. From the diagram Fig. 82, which relates 
to starters for motors of the former class, it will be 
observed that when the switch is placed in the starting 
position a resistance is connected in series with the 
running winding, and that the motor is brought up to 
speed by cutting resistance out of the rotor circuit. At 
a certain point the resistance is cut out of the running 
stator circuit, and at the same time the auxiliary circuit 
is disconnected from the supply. The conditions which 
exist in the stator and rotor circuits when the switch is 
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in the “off,” “ starting,” and “running” positions are 
shown on the right of the diagram. The other scheme, 
for motors up to 40 horse-power, is shown— Fig. 83, Here, 
it will be observed that when the switch handle is turned 
to the starting position a resistance is connected in series 
with the working winding, and a choking coil in series 
with the starting or auxiliary phase. The full amount of 
rotor resistance is also in series with the rotor windings. 
On turning the switch handle in the direction of the 
running position a point is reached where the resistance 
is cut out of the working phase, and the choking coil and 
starting winding are disconnected from the supply circuit. 
At the same time the resistance in the rotor circuit is 
reduced in steps, and when the switch is placed in the 
“full on” position the slip rings of the rotor are short- 
sireuited. 

“The firm of George Ellison, of Warstone-lane, Birming- 












































Fig. 87—STARTER FOR SLIP-RING MOTOR 


ham, has made starters for use with motors constructed 
by many electric motor builders in this country, and since 
almost every firm seems to have different ideas with 
regard to the phase-splitting device or the arrangement 
of the stator windings, it is not surprising to find that 
Mr. Ellison is able to provide us with a large number of 
diagrams of connections relating to starters for single- 
phase, squirrel-cage and slip-ring motors. The general 
appearance of the Ellison single-phase starter with 
the cover removed can be gathered from Fig. 84. 
This illustration really shows a starter for a polyphase 
motor, but since there is very little difference in the 
two types, the illustration serves to show the general 
appearance of the single-phase design. A simple 
diagram of connections relating to one of these starters 
for starting single-phase squirrel-cage machines is 
shown in Fig. 85. Here it will be observed that the 
motor is started by connecting a variable resistance in 
the main winding, whilst the auxiliary winding is con- 


_/ External Res. 


TTY 


—_- Choking Coil 


























aD 
ec 
a) 
c& 
<= 
eo 
3 8 
» 
a 
orton 
~TRotoc 



































Fig. 88—STARTER FOR MOTOR WITH THREE-STAR 
CONNECTED WINDINGS 


nected directly to the supply. The switch arms are 
shown in the running position, and it will be seen that 
under this condition the auxiliary winding is entirely cut 
out of circuit. It will also be observed that a no volt release 
coil is shunted across the working phase, and also that an 
overload coil is in series with the working winding. It 
is to be noted, however, that the overload coil is only 
operative when the switch arm is in the full on 
position. Another diagram giving the connections for an 
Ellison starter is shown in Fig. 86. Here it will be 
noticed that at starting a choking coil is connected in 
Series with the main winding and a resistance in series 
with the auxiliary winding. When the switch handle is 
placed in the full on position the choking coil resistance 
and auxiliary winding are cut out of circuit. The over- 
load coil is not brought into action until the switch arms 
are in the full on: position. Before the switch arms 
reach the full on position the current has to pass through 
the choking coil wire A, whereas when the blades are in 
the running position the current has to pass through the 
wire B, and therefore through the overload coil. In all 
the Ellison starters the current is prevented from passing 





round the overload coil at the time of starting. The 
connections are sometimes arranged so that the choking 
coil is connected in series, the auxiliary winding and the 
resistance in series with the main winding, according to 
the requirements of the motor manufacturer. In the case 
of this firm’s starters for slip-ring machines the stator and 
rotor circuits are controlled by a single handle, as 
_— in article No. V. in connection with starters for 
polyphase machines. The connections for a starter for 
use with a slip ring single-phase motor are shown in 
Fig. 87. In this instance the motor is started by connect- 
ing a choking coil in series with the auxiliary phase, 
whilst the main phase is connected directly across the 
line. The rotor resistance contacts are situated inside 
the circle forming the stator contacts, as can readily 
be seen from an inspection of the drawing. When the 
switch handle is placed in the starting position, the main 
and auxiliary windings are energised, but in order for the 
current to reach the latter winding it has to pass through 
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Fig. 89--STARTER FOR MOTOR WITH TWO WINDINGS 
IN SERIES 


the choking coil. On turning the switch handle in a 
clockwise direction, the resistance is gradually cut out of 
the’ rotor circuit, and when the switch blades reach the 
position. where the. rotor resistance is reduced to zero the 
choking coil and auxiliary winding are disconnected from 
the supply, as can readily be seen from an inspection of 
the diagram. The no-volt coil is connected across the 
main winding, whilst the overload coil is in series with 
it. Here again it is quite evident that the overload coil 
is only brought into action when the switch arms are in 
the running position. When the motor is being started 
the current to the main winding passes through the wire 
shown by the dotted line A, whereas when the switch is 
in the “ full on” position it has to take the path B, which 
means that it has to pass through the windings of 
the overload magnet. The diagram—Fig. 88—shows 
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Fig. 90O—STARTER WITH TIME LAG CIRCUIT BREAKER 


the connections for an Ellison single-phase starter 
for controlling a motor having three stator windings 
connected star fashion, just as in the case of an 
ordinary three-phase motor. In fact, the starter would 
serve to start a three-phase motor on a single-phase 
supply. The rotor coils are also connected star fashion 
in accordance with standard practice. It can easily be 
seen, without going into the connections in detail, that, 
when the motor is at work, the two stator coils marked 
main winding are connected across the supply through 
the overload coil, whilst during the starting period the 
third leg marked “start” winding is in use, and that 
there is a non-inductive resistance in series. with this, 
and a choking coil in series with the vertical leg. 
In the case of the diagram, Fig. 89, we have a condition 
similar to that referred to in connection with Fig. 78. 
Here the third stator winding is omitted. At starting a 
resistance is shunted across phase 1, and when the switch 
is in the running position the phase windings are con- 
nected in series across the mains without the resistance. 
It will be understood that the only difference in the 


starting and running conditions is that whilst starting 
phase 1 is shunted by a resistance, whereas when 
the switch is in the running position this .shunt 
across phase 1 is removed. At starting, therefore, the 
lag in one coil is greater than that in the other. The 
diagram, Fig. 90, shows another arrangement for a motor 
of a similar kind. In this instance an overload circuit 
breaker with a time lag is used, and a no-volt coil is pro- 
vided on the starter. It should be mentioned that over- 
load circuit breakers with time limit devices can be fitted 
to any of this firm’s starters. In the case of the starter 
shown in the diagram the resistance across phase 1 is 
divided into three branches, all of which are disconnected 
from across phase 1 when the switch handle reaches the 
“full on” position. Various other schemes of connections 
for single-phase motor starters are adopted by thé-tirm of 
George Ellison, but those which have been described 
represent some of the principal. From the foregoing the 
ease with which the ordinary Ellison three-phase slip 
starter can be modified to suit single-phase conditions 
will readily be appreciated. 

The connections for a single-phase motor starting 
switch, supplied by the Adnil Electric Company, of 
Artillery-lane, E.C., are shown in Fig. 91. When the 
switch handle is in the starting position the contacts A 
and B are joined together, and the contacts C and D are 


C} OFF 


















































tarting 
E 
G 
C. 
3 CARunning 
oe ie CT Choking 
5 Cor! 

Resistance Saad 

Mains 

S T 


Fig. 91-ADNIL SINGLE-PHASE STARTING SWITCH 


also coupled, as shown by the dotted lines. The working 
phase circuit may be traced from the main T to the con- 
tact B, from B io contact E, and afterwards to the 
resistance, and from the resistance through contact F, 
wire M working winding to contact H, from H to contact 
D, and from D to C, and from C tothe mainS. Similarly 
the other circuit can be traced from the main T to the 
contact B, from the contact B to A, from A to the chok- 
ing coil, from the choking coil to the auxiliary winding. 
We can trace the circuit back to the main S through the 
main winding contacts H and D and C. When the 
switch is in the full on position the contacts E and F are 
coupled, and also the contacts G and H. Under these 
conditions the current from the main S is conveyed from 
the contact G to H, and from H into the working phase, 
and it leaves by the wire M and passes to the contact F. 
From there it is conveyed through the switch blade to 
contact E, and from E to B, and from B to the main T. 
The choking coil and auxiliary winding are out-of circuit. 

In concluding this series of articles it should be men- 
tioned that although much space has been devoted to 
describing various types of induction motor starters, there 
are still certain systems of starting which have not been 
mentioned. For example, in the case of polyphase 
machines there are the methods devised by Zani, Gorges, 
and Fischer Hinnen, but the arrangements to which we 
have referred are those commonly adopted. 








DOCKYARD NOTES. 


IT is announced from the Admiralty that orders have been 
provisionally placed with E. E. Saunder, Limited, of Cowes, 
I.W., and Maclaren Brothers, Limited, of Dumbarton, for 
four motor boats for the Navy, each firm supplying two, the 
engineer sub-contractor being the Parsons Motor Company, 
of Southampton. 





THE steam and gunnery trials of the new battleship Orion 
have commenced. The Orion was laid down at the end 
of November, 1909, and launched by the Marchi ness of 
Winchester on April 22nd, 1910. She is of 5000 tons 
greater displacement than the original Dreadnought, and has 
turbine engines of 27,000 horse power, working four shafts 
and four propellers, steam being provided from 18 water-tube 
boilers. The contract speed is 21 knots. The great feature 
of the trials will be the testing of the 13.5in. guns, as the 
Orion is the first British warship that has been provided with 
these weapons, 


THE new 24.5 knot cruiser Falmouth has arrived at 
Sheerness on delivery from the builders, Beardmore and Co., 
Limited. She will be commissioned by Captain E. P. F. G. 
Grant for service in the Second Division of the Home Fleet, 
in place of the cruiser. Glasgow, which was transferred 
recently to the South-East Coast of America Station to relieve 
the cruiser Amethyst. 
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WATER TURBINES FOR LOW FALLS. 
No, III.* 

THe next example of the Francis turbine which we 
shall refer to is that turned out by J. M. Voith, of Heiden- 
heim, a.d. Brenz, Germany. The general design of a 
Francis turbine is well known. It consists essentially of | 
two elements—a runner and a guide blade chamber. | 
While the design of the runner and the shape of its blades 








Fig. 1O-RUNNERS FOR VOITH TURBINES 


differ with each maker, they are all arranged to work on 
the same fundamental principle, namely, that the water 
shall enter the moving blades in a radial direction, and 
that the bulk of it shall pass out from them in an axial 
direction. In other words, the runner blades are so 
shaped that the water in passing over them shall in big 
part be turned through 90 deg. in direction. To effect 
this the blades are scoop shaped at the exit edge, as will 
be readily understood from Fig. 10, where two runners of 
Voith’s design are shown. Referring to the left-hand 
runner shown in the engraving, it will be understood that 
the water after leaving the guide blades passes over the 


to 90 deg., so that the water takes in part a diagonal | in Fig. 11, where a sectional model of some plant installed 


course across the blades. 
into the interior of the runner. The bigger proportion of | 
the water, however, gets turned through the complete | 
right angle, and passes downward until it leaves the | 
vertical part of the blade, and reaches the scoop-shaped | 
end. It now fiows across the surface of the latter until it 
spills over the edges in a more or less axial direction. | 
The shape of the blades, as we have said, differs with 
each maker, but in each case a common feature is aimed 
at. At whatever point of the blade the water leaves the 
runner it is arranged that its velocity shall have no com- 
ponent in a direction at right angles to the axis, or, in 
other words, it shall have no velocity of whirl. We may 
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Fig. 13—EFFICIENCY CURVE—VOITH 


add that it is usual to cast each blade separately, arrange 
them in the mould at the proper distance apart, and then 
cast the ring and top plate around them. 

As regards what we have called the second element, 
the guide vane chamber, it is to be noticed that here 
there is considerable difference between the types of 
different makers. The low-fall turbine has usually to 
deal with a considerable variation in the flow of water. 
It has to preserve as nearly as possible a constant 
efficiency at all gates, and it should respond quickly to 
the action of the governor. 
have led to many devices for controlling the flow of water 
through the wheel. In Voith’s design of turbine the 
“swivel gate” principle is adopted. In this the guide 
vanes are mounted on pivots, and by adjusting the angle 








Fig. 11—MODEL OF TURBINE PLANT AT 


concave surface of the vertical or nearly vertical portion 
of the moving blades. Some of it, preserving its radial 
direction, passes right across the moving blades and spills 














SANTIAGO 


These different conditions | 





This causes still more to spill | by Messrs. Voith at Santiago is illustrated. Here we have 




















of setting of the blades simultaneously the desired regula- ; many purposes the horizontal shaft turbine is preferable, 


tion is effected. From 


for a turbine installed by this firm at Oberriexingen is | is illustrated in Fig. 11. With the horizontal shaft turbine 
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Fig. 12—HORIZONTAL SHAFT TURBINE—VOITH 
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Fig. 16—VOITH TURBINE GOVERNOR } 
two runners mounted on a common vertical shaft driving 
an electric generator situated overhead. Although for 
§ 
a 
Fig. 14—INTERIOR OF POWER-HOUSE WITH GEARED DRIVE » 
Fig. 13, where an efficiency curve | it is much more common to find the vertical type such as 
% 
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Fig. 15—VERTICAL SHAFT TURBINE AND GEARING—VOITH 


over their edges into the interior of the runner ; but the shown, it will be seen that from half to full gate the | direct connection between it and the machine which it is 
bulk of it is turned through an angle varying from 0 deg. efficiency varies only by about 3 per cent. on the maximum. | to drive is rarely possible except in the case of falls which 





* No. IL. appeared September oth. 


A good idea of a typical turbine installation is shown | practically never experience flooding. 


If such an occur- 
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—_—_ 
rence is to be feared, then the machines to be driven and | device brings the control valve back to its neutral posi- | ought to be mentioned here. This device seeks to secure 
the driving gear must be placed beyond the reach of the | tion. A contrivance is fitted to the return device whereby a constant level of water in the head-race. A float sus- 
high water, and this in most cases entails the use of a | the speed of the turbine can be altered without stopping | pended in the head-race water controls a ratchet arrange- 
vertical shaft turbine. Such an installation is shown in | it, and whereby the speed can be automatically adjusted | ment, which, as long as the water is at the desired level, 
Vig. 12. In Fig. 15 is represented a vertical shaft turbine | to fall, rise, or remain constant with the load. is out of gear. When the head-race level rises or falls 
é dynamo through gearing; this may be compared | __If the gates of a turbine are closed quickly there is | the ratchet device comes into operation, and the gates on 


AER 
pe irect driving example shown in lig. 11. Fig. 14 | danger of “ water-hammer” occurring in the penstock. | the turbine are opened or closed accordingly. 
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Fig. 21-TWIN HORIZONTAL TURBINE 





Fig. 17—VERTICAL SHAFT TURBINE WITH SUSPENSION BEARING—GUNTHER 


shows the interior of a power-house employing the geared To avoid this Messrs. Voith have designed a pressure} Up to a few years ago W. Giinther and Sons, of the 
drive. relief valve, which is controlled by the governor for the | Central Engineering Works, Oldham, made turbines of 

Before passing on, we may make some remarks here | gates. Thus, as the latter shuts, excluding a certain | Jonval or parallel fiow type. Since then, however, they 
regarding the type of governor turned out by Messrs. | volume of water, the pressure relief valve opens, so as to | have abandoned this design in favour of the more modern 
Voith. For many years, as is well known, the auto- 
matic regulation of the speed of water turbines was an 
insoluble problem to the hydraulic engineer. To be at 
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Fig. 18S—COMPLETE GUNTHER TURBINE Boiler House : 
— Co 0 0 fF l 
all serviceable the regulating device had to be quick in (_o oOo oOo 
its action, and in view of the heavy masses and com. | (oo o 90 ll 
paratively high resistances which had to be overcome, it 
was quite impossible to employ the simple ball governor 
of the steam engine. This has now been surmounted by Sen = il 
several makers. Tig. 16 shows the Voith governor. This OOK 
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comprises four separate parts—the centrifugal governor | 
proper, a control valve, a relay and a control valve return- 
ing device. When a slight variation in speed takes place 
the centrifugal governor operates the control valve. This 
valve is of very short stroke, and admits oil under pres- 
sure to either side of the piston of the relay. The piston- 
rod of the relay is connected directly to the pivoted guide | by-pass the same amount of water. The relief valve | Francis mixed flow turbine. Fig. 17 shows the general 
vanes, and opens or closes these as required. As soon as begins to close slowly as soon as the regulation is over. | arrangement of a vertical shaft turbine of this type as 
the regulation has been properly effected the returning | Yet another type of governor made by the same firm | installed by Messrs. Giinther. Here the weight of the shaft 
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Fig. 20—THE UNTERTURKEIM HYDRAULIC POWER-HOUSE-VOITH 
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and its fitments is supported from a suspension bearing 
carried by the girders for the bevel wheels. The turbine 
is of 33 horse-power, and is at work at a fall 4ft. 1lin. in 
height. More common than the above is the type shown 


in Fig. 18. In this the weight is taken by a lignum vite | 
footstep, supported under water by a cross bracket in the | 


suction pipe. This manner of supporting the weight is 


disadvantageous in that the bearing is not readily acces- | 


sible, and is liable to suffer from the effects of sand or 
grit in the water. When dealing with low-fall turbines for 
large powers, Messrs. Giinther consider it preferable to 
form the discharge tube in concrete instead of cast iron. 
Fig. 19 shows such an installation, from which it will be 
seen that the discharge tube gradually increases in area 
so as to reduce the velocity of the water at discharge to a 
minimum. The method of supporting the weight in this 
case should also be noticed. The turbine runner is pro- 
vided with a hollow cast iron shaft. Up this passes a 
solid shaft fixed to a pedestal in the discharge tube. A 
Fontaine type of footstep supports the hollow shaft on the 
end of the fixed shaft. Figs. 22 and 21 show a twin 


columns and the scavenger pump rockers, off which the bilge 
and circu'ating water pumps are also driven, while the usual 
type of wick lubrication is employed, doing away with the 
need for an enclosed engine. The inlet and fuel valves are in 
the cylinder covers, driven from rockers by an overhead cam 
| shaft, which receives its motion from a vertical shaft actuated 
| by skew gearing enclosed in an oil-tight case. Our old friend 
| —access to the pistons for examination or cleaning—will be 
| obtained by the removal of the cylinder cover, special arrange- 
| ments being made so that the gear can be quickly discon- 

nected when necessary. The reversing and starting of the 

engines will be accomplished by compressed air in the usual 

way, and the gear will under ordinary circumstances be 
| worked by compressed air, to ensure easy and rapid handling, 
| but there will be a hand gear as stand-by. One of the most 
| interesting features of this installation—apart from that of 
| general steam engine design—is the fact that the ship into 
| which it is to be fitted is a sister ship of several steamship; 
| belonging to the same owners, and that she will be put into 
| the same service, so that very valuable comparative results 
| as to the running costs, &c., will be obtained ; among these 


| it is to be hoped that something will evolve as to the effect of | 











Fig. 22—TWIN HORIZONTAL TURBINE—GUNTHER 


turbine on a horizontal shaft and a general arrangement 
of such an installation respectively. It will be noticed 
from Figs. 17, 19, and 21 that Messrs. Giinther arrange 
for the hand regulation of the guide blades. 

An example of a complete hydraulic power-house 
utilising a low fall is given in Fig. 20. This is at 
Untertiirkeim, and has been carried out by Messrs. Voith, 
of Heidenheim. The plant comprises four turbines of 
the vertical-shaft pattern working under an effective head 
of 9ft. The shaft runs at 42 revolutions per minute, 
and by bevel-whee! gearing drives a horizontal counter- 
shaft at 168 revolutions. Each turbine is independent, 
and through a flexible coupling on the horizontal counter- 
shafé drives an electrical generator. Under the full head 
of 9ft., each turbine develops 240 horse-power. The 
runners are 7ft. 103in. in diameter, and each has 27 blades 
of steel plate. The guide blade chamber has 34 pivoted 
gates of the Fink pattern, the control of which is effected 
by a Voith oil-pressure governor. A guard 7ft. 3in. in 
breadth closes the inlet to each turbine from the head 
race, and with these in place the wheels and all their 
parts can be readily approached from the tail race for 
examining and cleansing purposes. An interior view of 
this station has already been referred to—see Fig. 14. 








800 HORSE-POWER CAREL-WESTGARTH 
DIESEL MARINE ENGINE. 


By the courtesy of Richardsons, Westgarth and Co., Ltd., 
of Middlesborough, we are enabled to give a few parti- 
culars of the Diesel engines now under construction by that 
firm for the cargo boat being built by Sir Raylton Dixon and 
Co., Limited, to the order of Furness, Withy and Co., of 
London and West Hartlepool. The engines themselves are 
being built under license from and in consultation with the 
Diesel Engine Company, of London, and Carels Fréres, of 
Ghent, a collaboration which has resulted in a very satisfac- 
tory design from many points of view. 

First let it be said that there are four single-acting two- 
cycle cylinders, each of 20in. diameter and 36in. stroke, on 
four separate cranks, which are expected to give 800 brake 
horse-power at 115 revolucions per minute. Driven by a pin 
on the forward end of the crank shaft is a three-stage inter- 
cooled Reavell’s high-pressure compressor for the fuel injec- 
tion, while the scavenging air pumps, of which there are two, 
each of which is equal to something more than half the total 
duty, are driven by ordinary air pump levers off the cross- 
heads of Nos. 2 and 3 cylinders. This arrangement would 
allow the engines to run at about half-power in case of the 
breakdown of one pump. The fly-wheel, which is 9ft. in 
diameter, looks large enough to interfere with quick reversing, 
but it is only of light weight, and, no doubt, as the builders 
say, the propeller will act as a sufficient brake; it will at all 
events be of material assistance in the event of one or more 
of the cylinders being temporarily out of action. 

Now to come to the general features of the design; we are 
very pleased to be able to state that ordinary steam marine 
engine practice has been adhered to to a remarkable degree ; 
in fact, to look at the cross section, if the valve rockers were 
omitted, it would be very difficult to say that it was not a 
steam engine. This is due to the adoption of the usual steam 


the comparatively high (although very low for a motor) pro- 
peller speed of 115 revolutions as compared with the normal 
80 revolutions or so of the steam engine on the same service. 
For our own part, we are inclined to think that a special 
study of the question will lead as in the case of turbines to 
the designing of propellers for an even higher speed than 
115 revolutions which shall show an equal efficiency with 
those now in use for the lower speeds. Such a study is cer- 
tainly well worth while, as if successful it will enable the 
full advantage in weight saving, &c., to be taken of the 
high revolution speed, which the motor takes to so kindly. 

When it comes to ships of this size—3150 tons carrying 
capacity—the question of driving the auxiliary machinery 

mes a serious one. Compressed air, even when provided 
by the most economical means, is somewhat extravagant, 
and in this case the builders have made the wise decision to 
stick to steam. When under way the exhaust from the main 
engines sbould give, with a suitably designed boiler, an 
evaporation of some 2400 lb. per hour, which should be quite 
sufficient for the steering gear and the whistle and for heat- 
ing the ship if required, while in port liquid fuel will be used 
to raise steam for the winches. 

Atogether, although 800 horse-power is a large size on 
which to make a first attempt, we trust that the experience 
which Richardsons, Westgarth and Co., Limited, have already 
had in the construction of gas engines may, with the assist- 
ance of the Diesel Company and Messrs. Carels Fréres, 
result in the production of an engine which shall help to 
place England in the position as a builder of marine oil 
engines which she has for so long occupied as a builder of 
marine steam engines. 











THE ARGENTINE BATTLESHIP RIVADAVIA. 


THE first of the two Argentine Dreadnoughts, the orders 
for which went to America in 1910, was launched from the 
yard of the Fore River Shipbuilding Company on August 
26th. The Rivadavia and the Moreno are the first foreign 
warships which have been built in America for many years, 
and as their design has excited much curiosity we append 
some particulars of the former vessel as supplied to us by her 
builders. 

The normal displacement under ordinary conditions is 
26,500 tons. With 1600 tons of coal in her bunkers, and all 
we'ghts complete, she will displace 27,500 tons. The length 
of her hull is 585ft., her breadth is 93ft., and her normal 
draught 27ft. 6in. From the normal water-line the height 
of the forecastle is 28ft. 6in., at amidships this is 22ft. 8in., 
and at the stern 17ft. lin. The main armour belt protecting 
the machinery and boilers has a uniform thickness of 12in. 
This belt is 200ft. in length, and extends 4ft. 9in. above and 
3ft. 4in. below the normal water-line. From each end of 
this main belt a second belt 10in. thick is carried forward 
and aft for 75ft. until it comes abreast of the centres 
of the extreme turrets. At their lower edges these belts 
taper down to half their thickness at the top, that is to say, 
to 5in. From the top of the combined belts and extending 
their whole length, viz , 350ft., a belt 9in. thick at its lower 
edge and 6in. at its upper, will rise to the level of the upper 
deck. At the bow the armour will be 6in. thick, while the 
stern will be clothed with 4in. armour. Transverse armour 
will be disposed across the ship from side to side at the centre 
of the extreme turrets, so that this and the heavy side armour 











engine double flat crosshead guides carried on cast iron | will form a box completely surrounding the vitals of the ship. 








Above the upper deck a bulwark of 6in. armour will be 
disposed for the protection of the 6in. guns. For 16ft. above 
the upper deck the funnels will be protected by armour 
plating 1din. thick. 

Into the arrangements adopted to shield the vessel against 
the attack of submarines, 600 tons of nickel steel have been 
worked. This material is used for an inner bottom and two 
longitudinal bulkheads. In addition, there is the ordinary 
double bottom and the usual water-tight compartment sul) 
division of the yessel’s hull. The water-tight compartments 
are fitted with electrically driven centrifugal pumps capable 
of being worked even when the compartments are flooded, 
A steel torpedo net can be swung outboard and held at 30ft. 
from the ship’s side. The total weight of all the armour, 
barbettes, turrets, &c., is about 7000 tons. 

The propelling machinery consists of steam turbines 
driving three shafts. The turbines of each shaft are situated 
in separate compartments. Should the wing turbines meet 
with an accident the central shaft turbines can be utilised to 
develop more than a third of the total horse-power. The 
boilers are grouped in six separate compartments—three 
forward and three aft of the engine rooms. The coal bunkers 
are capable of holding 4000 tons of coal, while the double 
bottom has oil tanks capable of ho'ding 660 tons of liquid 
fuel. The coal bunkers are disposed above and alongside th: 
boilers. Each stokehold has in addition a transverse bunker, 
from which coal would be drawn if the vessel were in action 

The main turbines are designed to develop 39,500 horse 
power with an air pressure of lin. in the stokeholds. With 
a displacement of 27,500 tons, this should give the ship a 
speed of 22.5 knots. On her trials, and with 2in. of air 
pressure in her stokeholds, the vessel will have to maintain 
this speed for eight hours. She will also be tried for 30 
hours at 20 knots, and her coal consumption will be taken 
on a 30 hours 15 knots trial. The Rivadavia, on coal onl: 
will have a radius of action of 10,100 nautical miles at 
11 knots, 7200 miles at 15 knots, and 3600 miles at 22.5 
knots. On her normal displacement of 26,500 tons her 
speed should be 23 knots. 

The main armament of the vessel will consist of twelve 
12in. 50-calibre guns mounted in pairs in six barbettes. Two 
of these barbettes are carried on the forecastle, one at a 
higher level than the other, as in the case of H.M.S. Orion. 
Two barbettes are similiarly arranged at the stern. The 
remaining two are placed en échelon between the 
funnels. All twelve guns can thus be fired on the broadside, 
eight ahead and eight astern. The secondary armament 
consists of twelve 6in. 50-calibre guns, and twelve 4in. 
50-calibre guns, and several smaller field and saluting guns. 
The turrets for the 12in. guus are protected by 12in. armour 
in front, 9in. armour at the sides, 1lin. armour at the back, 
and 3in. armour on the top. The barbettes are Qin. thick. 
All the armour and the guns are the product of the Bethlehem 
Steel Company. The 12in. guns fire shells weighing 750 lb., 
the Gin. guns 105 1b., and the 4in. guns 331lb. The muzzle 
velocity in each case is 3000ft. per second. The number of 
shots which can be fired per minute are :—12in., 2; 6in., 6 to 
8; 4in., 12, The 12in. guns can pierce armour-plate of 
cemented steel 14in. thick #t.a range of 6560 yards. 

The magazines can hold 12Q.rounds for each of the 12in. 
guns, 300 rounds for each of the Gin. guns, and 350 rounds 
for each of the 4in. guns. Thus the total weight of shell 
carried in the magazines amounts to over 700 tons. Starting 
from the bow the first, third, fourth, and fifth turrets are all 
at the same height, namely, such as to bring the axis of the 
guns 31ft. 8in. above the water-line. The axis of the guns 
in the second turret is 39ft. 8in. above the water-line, while 
those in the sixth turret lie at 22ft. 8in. The 6in. guns are 
19ft, 6in. above the normal water-line. 

There are two 2lin. submerged torpedo tubes, and it is of 
interest to note that the torpedoes required, as well as the 
4in. guns and their ammunition, are interchangeable with 
the weapons of the same class installed in Argentina’s latest 
destroyers. There are two conning towers on the Rivadavia, 
one forward and one aft, and six fire-control stations. 
Other points of interest are as follows :—The upper and 
lower protecting decks have l4in. and 3in. armour. The 
electric power required when in action is supplied from two 
main stations fitted with turbo-generators and situated 
within the armoured ‘‘ box ’’ already referred to. There is a 
third electric generating plant driven by heavy oil engines. 
This installation will supply energy for lighting the ship and 
for handling some of the turrets under practice conditions. 
There are twelve 38in. searchlights. 








ERRATUM.—The book reviewed on page 261 of last week's issue, 
entitled ‘‘ Punjab Rivers and Works,” is by Mr. E. 8. Boellasis, 
M. Inst, C.E. The author’s name was unfortunately misprinted as 
** Bellairs,” 

MopEL ENGINEERING EXHIBITION.—The third exhibition of 
small power engineering appliances, models and scientific apparatus, 
organised by the proprietors of the Model Engineer, will be held at 
the Royal Horticultural Hall, Vincent-square, Westminster, S.W., 
from October 13th to 21st next. As usual, it will contain a collection 
of working and stationary engineering models of all kinds, as well 
as a display of small power steam, gas and oil engines, lathes and 
light machine tools, electrical appliances and scientific novelties. 
A feature of the show will be a model engineering workshop, in 
which demonstrations of metal-working processes and small engine 
building will be given daily. Full particulars may be obtained 
from the organisers, Percival Marshall and Co., 26-29, Poppin’s- 
court, Fleet-street, London, E.C. 

MonicipAL TRAMWAYS ASSOCIATION.—The tenth annual con- 
ference of this body will be held at Glasgow on the 27th, 28th and 
29th of this month. The proceedings will begin with a reception 
by the Lord Provost and the members of the Glasgow Tramways 
Committee, immediately after which the conference will open at 
the City Chambers, when the prasident, Mr. James Dulrymple, 
the general manager of the Glasgow Tramways, will deliver an 
address. A paper will then be read by Mr. Walter Nelson, of the 
Glasgow Tramways Committee, who will deal with the commoa 
good of the city in relation to the tramways undertaking. In the 
afternoon a paper entitled ‘‘ Tramways Finances and Policy ” will 
be read by Mr. J. H. Rodgers, of the Newcastle Tramways Com- 
mittee, and in the evening a dinner will be given in the City 
Chambers. The conference will be resumed on the second day at 
Newlands Depét. A paper, ‘‘Tramcar Meters,’‘ will be read by 
Messrs. R G. and J. G. Cunliffe, of the Manchester Tramways, 
and a report, ‘‘ Tramway Track: Methods of Construction and 
Maintenance,” will be submitted by representatives of the Glasgow, 
Manchester, and Leeds tramways. In the evening dinner will be 
taken in the Grosvenor Restaurant. The third day’s proceedings 
comprise an excursion to the town of Ayr, and a visit to the 
surrounding Burns country. During the day the members wiil be 
the guests of the Provost and the Tramw.ys Committee of the 





Corporation of Ayr. 
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RAILWAY MATTERS. 


Ty administration of the Italian State Railways has 
lately placed contracts for constructing 193 locomotive engines at 
srices ranging from 1.64 to 1.75 lire per kilos. for the engines. and 
at 90 centimes for tenders. Taking the English ton at 1016 kilos., 
these prices would corres nd to from £66 18s, to £71 2s. 5d. per 
ton for the engines, an £36 11s. 6d. per ton for the tenders. 
Kighty-one locomotives are to be built at Milan, 60 at Sampier- 
darena, near Genoa, 32 at Naples, and 20 at Saronno (Lombardy), 
and are to be delivered in the course of the present year. 


Since the two boring gangs met in the Létschberg 
‘Yunnel on the night of March 30th to 31st steady progress has 
been made with the completion of the masonry work, and so far 
11.86 kiloms. out of a total of 14.53 kiloms, have been finished. 
According to the Times, work is also being energetically pushed for- 
ward on the approach lines from Friitigen to Kandersteg, and 
from Brigue to Goppenstein. The last of the important tunnels, 
the Bietschtal Tunnel, a mile in length, and situated on the south 
approach line, has now been pierced. There is no likelihood, so 
far as can be seen at present, of the whole line not being ready for 
trafic by next spring. 

Ir is reported that it is now proposed to connect 
Venice with the island of Lido by atunnel under the lagoon This 
island, a favourite summer resort of the Venetians on account of 
its unrivalled beach'and excellent sea bathing, is situated on the 
Adriatic about two miles from the city. The termin:s of the line 
would be in a central position, close to the Piazza di San Marco, 


and the Riva degli Schiavoni, at about 8 m. (26}ft.) below the sea | 
The tunnel, 3600 m. (2} miles) in length, would pass in a | 
straight line, under the islands of La Giudecca and San Georgio, | 


level. 


to the terminus of Lido, at a spot called the Quattro Fontane. 
he line and lifts would be worked by electricity, and frequent 
trains could perform the journey in five minutes, 


We hear that the Swedish State Railways have been 
running a third-class sleening car for seven months on a train be- 
tween Stockholm and Gothenburg. There are three tiers of berths 
in a section, in each of which two persons can lie. The car is not 
very well patronised by sleepers, but the unoccupied sections can 
be used for other passengers. The accommodation is generally 
satisfactory, so far as the sleeping places are concerned ; but there 
were complaints of a stifling atmosphere, which the railway men 


say was because passengers refused to open ventilators for fear of | 


draughts. A more general complaint was that the early risers found 


such an accumulation of baggage in the passage that it was almost | 


impossible to move in it. The management will probably ask for 
one or two more such cars and try them on a more frequented 
ime. 

Tue use of reinforced concrete is rapidly extending, 
encroaching on the province of other materials. Several years ago, 
states the Builder, reinforced concrete was tried in the form of 
sleepers by an English railway company, and the result was satis- 
factory. Now three ere gr eget London and North-Western, 
the Great Northern, and the Great Eastern—have utilised rein- 
forced concrete for fence posts. As is well-known, creosoted 
wooden posts require renewing, their life not being more than some 
twenty years. On the other hand, reinforced concrete has a much 
longer life, being, in fact, practically imperishable, so that, even if 


The cost of such posts runs out at about 64d. a foot lineal, and in 
cases where cement, iron and sand are cheap locally the cost of 





NOTES AND MEMORANDA. 


Accorp1NnG to the Metal Industry, the burnt brass effect 
upon brass plated antique iron or other metals is produced by 
rubbing down with sea sand and water, then lacquering in the 
usual manner, and mixing up burnt sienna or burnt umber with a 
little turpentine, linseed oil and copal varnish. The articles should 
dry for ashort time, then be wiped irregularly to give the appear- 
ance of scouring away the burnt surface. 


Tue British Consul at Canton reports that machinery 
imports during 1910 showed a falling off as compared with the 
previous year, due in great part to the inactivity in native railway 
construction. The agricultural college and experimental farm 
which has been in existence in Canton for some two years will in 
course of time no doubt stimulate the demand for agricultural 
machinery, but the farmers at present look upon such innovations 
as a speculation in which they are unwilling to lock up their 
money. 


Tue following mixture, according to the Brass World, 
has been found exceptionally satisfactory for all-round work in 
the making of sand castings of aluminium :— Aluminium, 92 per 
cent.; copper, 8 per cent. This mixture is said to cast exception- 
ally well, does not crack in the mould or crystallise in service and 
is fully strong enough for the majority of work for which aluminium 
castings are used. It should be borne in mind that aluminium isa 
weak metal, and, in addition, sand castings can never be employed 
in engineering work with the same degree of certainty as steel 
forgings. The difference in tensile strength between the aluminium 
and copper alloy and those containing zinc is but little. 


Some experiments have been conducted in France with 
gyroscopes applied to aeroplanes. The gyroscopes used weighed 
about 11 lb. and rotated at 6000 revolutions per minute. The 
gyrostatic action was used to cause rudders to work automatically. 





| Experiments with a fixed apparatus were tried in a uniform air 


reinforced concrete posts is less than that of creosoted wooden | 


ones. Similarly for farm use reinforced concrete is a boon to the 
small farmer. Posts, drinking-troughs, channels, and a variety of 
other parts about the farm can be easily made by the farmer him- 
self in his spare time, and especially in the case of cattle drinking- 
troughs gréater cleanliness is obtained. 


In the course of a paper by O. Stucki on “ Achieve- 
ments in Railroading,” read before the Engineers’ Society of 
Western Pennsylvania, the author points out that a train passing 
a curve slowly makes a squeaking noise, caused by the wheels 
grinding against the rails, and if the train passes at high speed the 
grinding action is stil] there, although one cannot hear the noise. 
This is destructive practice, as the wheels and rails grind each 
other, and the locomotive has to furnish the power for it. On the 
West Side belt tracks in Pittsburg, with their sharp curves, the 
driving wheel tires suffered greatly until it was found that the life 
of the tires could be tripled or quadrupled by oiling the flanges. 
Flange oilers have been tried for years, but without much success 
until recently, when it was discovered that a heavy asphaltum oil 
conveyed to the wheel flanges by a jet of steam becomes sticky, so 
that it can be applied to the flanges without spreading to the 
tread of the wheel. This road has since equipped many of its 
engines with this device, and the saving effected in the cost of 
re-turning the tires, the expense of remounting the wheels, the 
loss in metal turned off the tread, the loss in revenue during the 
time the engine is standing in the shop, and in longer rail wear, is 
enormous, 


Tur Electric Railway Journal recently gave a short 
account of an accumulator tramcar in use in New York, the dis- 
tinguishing feature being that each of the four wheels of the car 
is driven by its own motor. The advantages claimed are: (1) That 
curves and inequalities of the track are compensated for, with 
consequent reduction in wear ; (2) high acceleration is possible, as 
there is less drain on the battery ; and (3) there is less loss in 
resistance, since the motors can be connected four in series. The 
pinion of each motor engages with a triple planetary gear, the 
casing of which is bolted to the end of the motor, and forms an 
oil reservoir in which the gearruns. The absence of gears between 
the axles makes it possible to mount the battery conveniently in a 
box centrally under the truck frame. The car is of the single-deck 
type, seating 28 passengers, and having a total weight of 13,296 Ib., 
of which the battery accounts for 3750 Ib. (50 Gould cells of 75 lb. 
each, having a rated capacity of 520 ampére-hours). The car runs 
from 50 to 70 miles per day, and in so doing uses from 330 to 
400 ampére-hours; the watt-hours per mile, according to the 
figures given, vary from 564 to 705. Taking the average load of 
2000 Ib. for passengers, the power consumption per ton-mile is 
about 75 watt-hours. 


Some interesting details regarding the electric lighting 
of the Great Western trains were given in a paper recently read 
before the Great Western Railway Lecture and Debating Society. 
A special staff of fifteen men is distributed throughout the system 
to supervise electric lighting matters, and each man is supplied 
with — printed cards, on which he enters particulars of the 
work done on the coaches for whose maintenance he is responsible. 
These cards are dispatched daily to the head office, where details 
of new lamps and belts supplied, repairs, &c., are entered up on a 
form. An interesting maintenance system is in force regarding 
the accumulators. This consists of using an indicator board, 
divided into three sections, each representing a year. Each of 
these divisions is further sub-divided into months, and a row of 
pins is affixed opposite the name of each month. Every coach in 
use carrying a battery of accumulators is represented on the board 
by a tab bearing its number, one side of the tab being painted red 
and the other green. When the battery is first put in use the 
green side is placed outwards, the tab being affixed in the row 
corresponding with the month when it was put in service. The 
accumulators require thorough overhauling after eleven months, 
and by this time the tab has been altered in position, so that it is 
twelve divisions away from its original place, each division repre- 
senting a month. The red side of the tab is then turned outwards, 
and the inspector is notified that the accumulators of that par- 
ticular coach require immediate overhauling. 





current, and also in the variable winds, at the top of the Eiffel 
Tower. It was found that the gyroscope with its pivoted frame 
tended to acquire an oscillatory movement, which was overcome 
by the use of damping planes immersed in water. This difficulty 
was not experienced when, the apparatus. was applied to gliders, 
472in. square in area, the planes themselves being sufficient to 
damp the oscillations. The gyroscopic governor successfully com- 


| pensated for disturbances of balance due to distribution of load 


and to variable winds, and was used to advantage in a motor-driven 
aeroplane. 


A NEW electric dry battery, now being introduced, is 
claimed to have a useful life of up to three and one-half years, and 
as the deterioration when it is not in use is negligible, it will re- 
tain its charge for several years. It may be recharged several 
times, in the same way as a storage battery. For the negative 
element a number of zinc plates are employed, and for the positive 
element a carbon rod is embedded in a composition formed of 
charcoal and manganese oxide, surrounded by a mixture of 
ammonium chloride, chloride of lime, and zine chloride. These 
elements are placed in an electrolyte consisting of amylon, obtained 
from the sago palm with exciting salts composed of platinum- 
ammonium chloride and zinc-ammenium chloride. This electro- 
lyte, which is in the form of a jelly, is claimed to retain its 
moisture for long periods, and to be but little atfected by varia- 


its first cost is greater, its advantages counterbalance first economy. | tions of temperature. 


ENGINEERS visiting Galveston, Tex., states African 
Engineering, often express surprise at finding cooling towers in 
use on local power plants, although Galveston is situated on an 
island in the Gulf of Mexico, with plenty of circulating water 
available on all sides, Attempts to use sea water with surface 
condensers have failed at Galveston on account of the activity of 
submarine life in the waters of the Gulf of Mexico. In spite of 
any straining devices that could be employed, eggs and germs of 
barnacles and shellfish were admitted to the intake pipes, and, 
adhering to the pipe walls, soon grew to a point where they actually 
choked up the pipes. Before this action was understood a number 
of sea-water intakes were installed leading down to the bay, but 
these, some even I4in. in diameter, were soon entirely closed by 
the growth of animal and vegetable life, so that they are useless, 
and cooling of the condenser water by atmospheric evaporation 
has had to, be resorted to. 


Muc# attention has been given in recent years to the 
application of vacuum-cleaning to textile machinery. Ordinary 
hand-cleaning of this sort of machinery is necessarily laborious, and 
therefore expensive, owing to its complexity, but vacuum systems 
that have proved successful for domestic purposes are not equally 
so with textile machinery, owing to the nature of the dirt to be got 
rid of, which is mostly oily fluff. But an invention described in the 
Textile World Record is said to overcome most of the difficulties. 
It is a combination of the blowing and the suction systems. A 
powerful air blast is used to d-tach the dirt, which is then collected 
by a low-pressure vacuum and deposited in a canvas bag. The 
apparatus is small, light enough to be carried by the operator 
down the narrow alleys between frames, is easily worked, since all 
that is required to change from air-blast to suction is the closing 
of a valve, and the motive power is economical, being obtained from 
the compressed air supply which works the humidifier installation. 
One advantage of omen by compressed air is that cleaning can 
be done when the mill is standing. 


Ar the recent half-yearly meeting of the American 
Institute of Chemical Engineers, S. F. Peckham read a paper on 
the practical value of calorific determinations on anthracite. He 
concludes that they are not worth carrying out for the following 
reasons :—So far as his experience goes, the pure coal factor of 
anthracite approximates a constant—that is to say, the calorific 
power of different samples is almost exactly proportional to the 
numbers obtained by subtracting from 100 the percentage of ash 
and moisture in each sample. These numbers can be quickly and 
cheaply determined, whereas a calorimetric determination requires 
costly apparatus, a highly skilled operator, and much time, and 
the practical value of this necessarily costly work is in most cases 
largely discounted by the inaccuracy of the sampling. He thinks 
the practical control of supplies of anthracite should extend to 
determinations of moisture, ash, and volatile combustible matter. 
Similar views have been advanced in this country, but their expres- 
sion in America, where anthracite is in more general use than cies, 
and where the Government has recently extended calorimetric 
control to its purchases of anthracite, has a special interest. 


Some information regarding the influence of vanadium 
on cast iron is given in a paper read by Mr. G. L. Norris in 
America. Vanadium is an expensive metal, and although only 
added to the extent of a fraction of 1 per cent., adds appreciably 
to the cost of the casting. There seems to be a distinct increase 
in tensile strength, aw claimed as from 10 to 25 per cent., 
the actual figure being probably dependent on the nature and 
composition of the casting. Vanadium is also said to have a strong 
effect on the grain of the iron, rendering it more uniform and 


finer. Vanadium is sometimes added to iron for making chilled 
castings. It ss ape to make a tougher chill, but not quite so 
hard. A vanadium-chilled iron is moderately machinable, and for 


this reason has been extensively adopted for rolls, bottle moulds, 
and other chilled castings where a certain amount of machining is 
desirable. Relatively to ordinary castings one containing vanadium 
is both hard, tough, and of close grain. For these qualities it has 
been adopted for locomotive and small engine cylinders, especially 
in America, The vanadium is added as ferro-vanadium in a 
powdered condition to the ladle as the metal flows in, about 6 oz. 
per cwt., or equal to one-tenth per cent. of vanadium, being a 
usual figure. Sometimes as little as half this amount is added, and 
is said to give good results. 





MISCELLANEA. 


From a Government report regarding the petroleum 
deposits at Comodoro Rivadavia, Argentina, it seems that three 
out of seven bores are now yielding petroleum at a depth of 1800ft., 
but at present it is not possible to say if the yield is likely to prove 
continuous. In order to obtain further information on this point, 
the Government Commission recommends that about £175,600 be 
spent on making additiona] bores, providing machinery and tanks, 
laying a pipe-line, and erecting a wharf. The construction of a 
pipe to furnish a water supply from a distance of 24 miles is also 
suggested. 


A PAMPHLET has recently been issued by an American 
firm entitled ‘‘ Farming with Dynamite.” Special stress is laid 
upon the fact that the use of dynamite on farms is an improvement 
in farming which is proving greater than irrigation. Some of the 
uses suggested for dynamite in farm work, and explained in detail 
in the pamphlet, are clearing land of stumps, trees and boulders, 
breaking up hard-pan, shale or clay subsoils, ploughing, draining 
swamps, planting and cultivating orchards, digging ditches, post 
holes, wells and reservoirs, road-making and grading, excavating 
for foundations and cellars, digging trenches for tiling and pipe 
lines and regenerating old, worn-out farms. 


Tue following paragraph appears under the heading of 
‘Indian Notes” in the columns of our contemporary the Contract 
Journal :—‘* German firms are seeking to introduce printing presses, 
feed regulators, steam generators, centrifugal apparatus for drying 
town sewage, boilers, pumps of all kinds, complete steam plants, 
water columns, concrete sleepers, tipping wagons, wagons of al! 
types, rails, sleepers, turntables, locomotives of all kinds and 
sizes, light railways, electric installations for power and light for 
railways, clubs, hotels, offices, factories, palaces, mills, mines, 
railways and private houses, electric lifts, electroliers and brackets 
in cut crystal, brass and bronze, lamps, and fans.” 


Tue following interesting little story is taken from an 
article on public authorities and private business appearing in the 
columns of our c porary, the /7 ger. A gas company in 
a northern town took advantage of the opportunity afforded by 
the unusually hot summer to push the sale of gas-cookers with the 
utmost vigour. Circulars were issued pointing to the advantage 
of dispensing with coal fires for cooking purposes during the hot 
weather and offering to supply and fix gas-cookers free of charge. 
The residents responded to the offer with such alacrity that the 
company took steps to increase its gas-producing capacity in order 
to meet the expected additional demand. But that demand never 
came. Subsequent inquiries in the district showed that the 
residents were using the cookers for cold storage purposes, finding 
that butter, milk, and other provisions were kept much cooler 
therein than in the Jarder. From this it may be inferred that 
free gas stoves do not necessarily imply a prospective increase in 
gas consumption. 


THERE are many mines with wet shafts, at the foot of 
which the falling water has to be collected and pumped to the 
surface. That this power can be profitably utilised is shown by 
the experience of the Bowhill Coal Company, which has applied it 
to ventilate the workings of the lowest seam in one of its pits. 
To collect the water falling down the down-cast shaft, the tubbing 
was cut and a ring was fitted round the shaft. This ring collects 
the water and guides it into a tank placed in a lodgment made to 
receive it. The ring and tank are 295ft. above the bottom of the 
shaft, so that a working head of about 295ft. is obtained. A pipe 
from the tank conveys the water to a Pelton wheel of 4ft. 6in. 
diameter. This wheel drives a 60in. diameter, double-inlet, 
Sirocco fan, capable of dealing with 60,000 to 90,000 cubic feet of 
air per minute at lin. to 3in. water gauge. Should it be necessary 
at any time to stop the fan, a by-pass valve is provided to allow 
the water to be discharged directly into the sump from which the 
main pumps draw their supply. 


Ir appears from an American consular report that a 
new life-buoy, which has been successfully tried, is to be intro- 
duced into the German navy. The apparatus, which weighs 
541b , consists of two swimming cushions bound together by straps. 

be cushions lie upon the breast and back. The apparatus is pro- 
vided with a small lamp, fed by a battery. The lamp can be 
fastened round the head with a band, worn on the forehead, so 
that in an accident at night the position of the person in the 
water can be seen at a considerable dist The small electrical 
lamp burns three to four hours, and, with the reflector added, 
throws the light several hundred yards at night. In several recent 
tests of life-saving at night the victims of the supposed ship- 
wreck, by aid of the lamp, were easily discovered. The life-belt 
can be buckled around the body in five seconds, and the lamp 
begins to shine as soon as the buckle is fastened. In case of 
catastrophe to warships the worth of the life preserver cannot be 
over-estimated, though in case of war its use would not be 
advisable. 


In a paper read some time ago before the Institution 
of Civil Engineers Mr. H. A. Mavor stated that the application of 











- steam turbines to driving vessels is subject to conditions which are 


eminently unfavourable to the economical working of the turbine, 
and they operate in such manner that even if arrangements can be 
made whereby a small turbine may be used to drive the ship at a 
low speed by a low power, the economical intent of such an 
arrangement is to a large extent frustrated by the property of the 
steam turbine which involves, for constant economy, increase in 
speed of revolution with decrease in power. This difficulty is a 
practical one ; for while theoretically both the diameter and the 
peripheral speed might be kept constant for all powers, and, 
therefore, the revolutions constant for all powers, it will be seen at 
once that this means shortening the turbine for the low powers and 
decreasing its economy, owing to the smaller number of expansion 
stages, On the other hand, if the turbine were kept of constant 
length, the rate of revolution could be increased so as to maintain 
the peripheral speed constant, or nearly so, and the economy could 
be maintained ; but this means increasing the revolutions as the 
power and speed are decreased, which is exactly the opposite to 
what the engineer would like. 


Somes particulars were given on the progress of wireless 
telegraphy in Germany at a recent meeting of the Kolonial Tech- 
nische Kommission. Professor Goldschmidt stated that reports 
recently made that wireless communication had been set up 
between Germany and the Cameroons, 6000 kiloms. distant, were 
without foundation, or at least were only justified by single 
successes, without practical value. The bridging of immense dis- 
tances was proportionate with the size of the appliances used, and, 
in his opinion, the solution of transmitting wireless telegraphic 
messages to the greatest distances lay, first, in the construction of 
extraordinarily large stations and gigantic towers; and, secondly, 
in the employment of great power in order that the waves emitted 
should give a regular volume of sound in the receivers of intensity 
superior to that produced by atmospheric and other disturbances. 
A society bad been formed in Berlin to carry out researches to 
this end. Professor Slaby said that the progress made, since 
Marconi transmitted messages 100 miles, to the present, when 
£000 kiloms. were bridged, was largely due to German re- 
search, especially in the adaptation of wireless telegraphy to the 
murine service. But much still remained to be done; it was, 
however, a well-known fact that Imperial assistance had been 
given to extensive researches, which had now been carried on for 
two years, with a view to forwarding messages from the Nauern 
station to the Cameroons. These researches had nut yet achieved 
the wished-for results, and in technical circles it was not quite 
clear what the cause was. The solution was thought to lie in the 
direction of employing machinery of much greater power. 
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Strikes and Capital. 


IN a perfect State one of the most important 
productions would bea perfect newspaper. It would 
be written by the best authors—not necessarily the 
cleverest men—of the day, and would be totally 
without political or social bias of any kind It 
would appear once a week, and would be given free 
to every adult man and woman. It would have no 
advertisements, no sensational news, no racing tips, 
divorce court reports, or police news. Snapshots 
would not appear in it; “old blues ” would not air 
their views in it; and “ cricket English” would be 
absolutely prohibited. It would deal with the social, 
political, and economical views of the day, laying 
them before the reader with the calm dispassion of 
a high court judge, and the severe critical discrimi- 
nation of a scientist. It would be free from all 
party spirit, and unmoved by any religious rancour. 
It would represent the views of one class no more 
than of another, but would look at every subject 
with a mixture of human sympathy and divine 
logic. As only a perfect State could produce such 
a perfect paper, it is not necessary to add that only 
in a perfect State would it be read. 

If the perfect State should arrive in a thunderclap 
to-morrow, we would propose that Mr. Harold Cox 
took the editorial chair of this perfect paper. He 
has the skill to present his views in an attractive 
form, and the intellect to see difficult social questions 
in a clear, logical and unbiassed light. Take, for 
example, the brilliant little essay on “ The Economics 
of Strikes,’ which he contributes to the current issue 
of the Financial Review of Reviews. Alas! that it 
appears in a magazine the very title of which is 
sufficient to rouse the abhorrence of the working 
man! For of all men who ought to read 
it, the working man stands in the first place. 
Mr. Cox develops an argument which, however 
familiar it may be to the better educated classes, is 
not known to the working man, and is kept from 
his knowledge by his class papers and his dema- 
gogues. Mr. Cox states it thus :—‘ Work is done 
not for the benefit of the immediate employer who 
directs the operation and pays the wages bill, but 
for the benefit of the ultimate consumer who is 
himself in nine cases out of ten a working man. 
In effect the employer is only an intermediary 
between two sets of working men who are exchang- 
ing commodities with one another—so many feet 
of brick wall against so many yards of calico or so 
many pairs of boots. When this is realised it be- 
comes clear that if the bricklayer diminishes 
his output, in the long run he must also dimi- 
nish his receipts. The community will not 
permanently exchange a generous supply of calico 
or boots against a stinted output of brick wall.” 
Hence the more brick wall a man can build in a 
given time the more calico he can earn, or since 
time and money are interchangeable in industrial 
equations, the more brick wall he can build for a 
certain sum of money the more yards of calico he 
will gain. It is very desirable that the obvious 
fact that the cost of production in one industry 
affects the cost of production in others should be 
understood by trades unionists. Suppose, for 
example, that the engineers strike for more wages; 
they cannot resent it if the bakers, the brewers, and 
the cheesemakers also strike for more. And 
suppose they all succeed, how much better off is the 
engineer than he was before? He earns more, it is 
true, but he has to pay more for his bread and 
cheese and beer. And if the bread and cheese and 
beer makers strike, then the bootmakers and 
clothiers will also strike, and if they get 
more wages up go the price of boots and 





clothes, so that the engineer who has, it is true, 
got more wages per hour, finds all his means of 
living increased in proportion. He is, as a matter 
of fact, earning no more than he did at first, for he 
has debased the purchasing value of what he does 
earn. This is exemplified by the cases of Belgium 
and America. In the former wages are low and 
hours long, but their food and house rent are cheap, 
whilst in the latter wages are high and all the com- 
modities necessary to life are expensive. The work- 
man vainly supposes that the employer or the 
capitalist makes up the difference when he is forced 
to pay more wages for the same amount of pro- 
duct. There the workman falls into the greatest 
error of all.. Capital must be coaxed and 
cajoled and well treated or it flies away, and then 
the means of barter between different forms of 
labour disappears. Let us quote a striking passage 
from Mr. Cox’s essay. He is comparing the life of 
the past, the life of savage days when there was 
no capital, with the present. “It is capital 
which now enables the poorest labourer to 
draw his food supplies with unfailing regularity 
from every part of the globe; it is capital which 
enables him to obtain well woven garments of 
cotton or wool or linen in place of a badly tanned 
and stinking goat skin ; it is capital which furnishes 
him with a solidly built house, with clean water 
laid on and sewage automatically removed, in place 
of a loathsome cave littered with filth and infested 
with vermin; it is capital which gives him the 
power of rapid locomotion, whether by train or 
bicycle, so that he may enjoy a wider area of this 
good earth; it is capital which brings within 
his easy reach books and papers and places of 
amusement, providing pleasures for the mind as 
well as for the body. These things are the work- 
ing man’s wages, and he owes them absolutely and 
entirely to capital. Without capital he would once 
more be a naked savage, barely lifted above the 
animals whom he hunts for food.” The natural 
deduction is that of all things that the workman 
should encourage in his midst is the capitalist. It 
is vhe capitalist who gives him employment 
and it is the capitalist who, by the improvements 
in plant and machinery, enables him to earn as 
much or more money with less exertion. With 
plenty of capital there will always be plenty of 
work, because when capital is plenteous it is cheap, 
and men do not mind risking it on enterprises of 
which they fighf shy when money is scarce and 
dear. Cheap capital therefore helps us to compete 
in the world’s markets and encourages trade. 
“Cheap capital,” says Mr. Cox, “other things 
being equal, means cheap production, and cheap 
production means successful competition.” That 
is a law of economics so plain to be seen that it is 
astounding that it should still be possible for men 
to go stumping about the world and denouncing 
capital and capitalists. But if it is astonishing 
that workmen should not see this elementary truth, 
it is a thousand times more marvellous that our law- 
givers and law administrators have failed to grasp it. 
The borough, instead of encouraging the works in its 
midst by rating them on as low a scale as possible, 
squeezes the last halfpenny out of the proprietor, 
whilst the Government loads him with expenses for 
old age pensions, unemployment, invalidity, work- 
men’s insurance, and so on; or imposes frequently 
absurd conditions on the management of his men, 
as, for example, in the Miners’ Eight Hours Bill 
and the County Council clauses about the hours of 
labour and rates of wages. In such acts the 
authorities are doing the very things they ought 
not to do, and leaving undone the things that ought 
to be done. They should say “ capital is timid and 
easily frightened, we must therefore coax and cajole 
and persuade it to stop in our midst. We must 
make things easy for it, and remove all the obliga- 
tions from it that we can. What does it matter if 
a few score or hundredsof men do become offensively 
and ostentatiously rich, it is not the men that 
matter to us, but their money. Let us offer them 
every opportunity for spending their money advan- 
tageously in this country, for it is more important 
to us that our workpeople should have employment 
than that so and so should be saved from the 
offence of riches by such discipline as we could 
apply. Let us offer such easy terms to capital that 
it shall flow into our country, and then work and 
wages will be so plentiful that we shall be able to 
carry out many of the social reforms that we see 
are sorely needed.” That would be the rational 
thing to say, but it- is the last thing ever said. 
Capital is looked upon as the natural enemy of 
labour, and there is rejoicing every time a new 
burden is imposed upon it. 

Mr. Cox concludes his essay by considering the 
possibility of preventing strikes, and here we find 
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it difficult to see eye to eye with him. We agree 
with him entirely in his objection to Government 
prescribing the terms upon which workmen shall 
work. As we have said over and over 
again in these columns, such matters as hours 
and rates of wages should be a matter of bargaining 
between the workpeople and their employers, and 
should be left strictly alone by the Government. 
We agree also that where a contract is made the 
Government should enforce its observance. A con- 
tract between an employer and a workman should 
be as binding as any other civil contract. “The 
enforcement of contracts is one of the primary 
functions of every Government, and if their functions 
were effectively performed the worst evil of strikes, 
namely, their suddenness, could beentirely obviated.” 
But though we recognise that “the ordinary law of 
the land with regard to the observance of contracts 
breaks down in the case of the large body of weekly 
wage earners,’ we are convinced that a new law in- 
volving the imprisonment of offenders, which Mr. Cox 
suggests would be absolutely futile. The “ ordinary 
law of the land’’ was only broken down by the Trades 
Disputes Acts. Repeal that Act, and the funds that 
are employed to maintain a strike called in despite 
of contracts may be levied upon to make good 
damages caused. Do that, and there will be no 
more inpetuous strikes. 


Baltic Locomotives. 


At the time of the last Brussels Exhibition it 
was held by many eminent authorities that the 
Belgian engines shown represented the greatest 
dimensions that a passenger locomotive could 
possess in Europe. That in effect the thing was 
overdone. The engines were uselessly big. Yet 
we illustrated in our issue of September Ist a four- 
cylinder compound express locomotive for the 
Northern Railway of France which appears to be 
considerably larger, heavier, and presumably more 
powerful than any of its predecessors on continental 
railways. It is true that the cylinder capacity has 
been slightly exceeded, against which, however, 
must be placed the circumstance that the boiler 
pressure is 227 Ib. on theinch as against 218 lb. We 
have already had “ Atlantic” and “ Pacific ” engines. 
The latest type has been named the “ Baltic.” 
Regarded as a vehicle the principal difference 
between it and its predecessors is that it is carried 
on six-coupled wheels and two four-wheeled bogies 
—that is to say it is a 4-6-4 engine. We have not 
yet received detailed particulars and dimensions, but 
the weight appears to be about 76 metric tons. 
The boiler is enormous, but the area of the grate 
has been much exceeded in many Belgian engines. 
It must not be forgotten that the quality of the 
fuel affects the dimensions of the grate. The 
Baltic class will, no doubt, be fired with briquettes, 
or at all events good coal, while the fuel used for 
the Belgian grates of 60 and 70 square feet area is 
a species of “smudge” or dead slack, which is 
wetted to hold it together, and fired very thinly. 
We are told that the Baltic has been specially 
designed to draw trains of 400 tons be- 
hind the tender up inclines of 1 in 200 at 
60 miles an hour—a_ performance hitherto 
unparalleled save under most exceptional cir- 
cumstances. Although the tons mentioned are 
metrical, the figures stand for 393 English tons—a 
difference so small that in this case it is of no 
account. Express trains which weigh much more 
than 300 tons behind the tender have hitherto 
been very few, and the same may be said of 
attempts at 60 miles an hour up 1 in 200. We 
may perhaps be excused if we wait to see this thing 
done before we accept the performance as possible 
under ordinary time-table conditions. It is very 
difficult to maintain high average cylinder pressures 
in locomotives running at extreme speeds. It is 
well known that a draw bar pull of about 2 tons, 
or say 45001b., at 60 miles an hour is a very 
fine performance, representing as it does nearly 
700 net horse-power. But the resistance of a 
400 tons train up 1 in 200 at 60 miles an hour 
would probably be 85001b., or nearly twice as 
much. Time is required to demonstrate the sound- 
ness of M. Asselin’s conclusions. Of course, 
much depends on the length of the incline to be 
surmounted. 

The exceptional dimensions of this latest type of 
engine solicit criticism. It is not easy to resist the 
temptation to ask for the reasons that produced 
such a machine. If it is said that Baltics are 
rendered necessary by the growing demands of 
traffic, we reply that to say this is only to push 
our inquiry one step further back. The object of 
the competent railway manager is to get the largest 
practicable return from his railway. In other 
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words, to utilise the road as much as possible. We 
may state this in another form, and say that the 
permanent way should be kept at work for as much 
of each twenty-four hours as may be practicable. 
We have a line traversed by only four trains in the 
day let us say—a condition quite common in 
country districts for branch lines. If the number 
of trains is doubled then, other things being equal, 
twice the return is obtained from the capital outlay 
on the track, and so on. If we push the argu- 
ment a little further, it will be seen that it is 
possible to olsain the same returns whether 
the given load is carried on two trains or 
one train, or half a dozen trains, provided that the 
road will accommodate the traffic. Now, as a 
rule, even on the most crowded lines in this country, 
there is no difficulty in ‘ doubling” or “tripling ” 
trains. Bank Holiday, every excursion season in 
short, sees thisdone. So far there is nothing that can 
be urged as a sufficient reason for running 400-ton 
passenger trains on the road. It would be just as 
easy to run two trains within a few minutes of 
each other as one only. We must obviously seek 
further for a cause. We have, then, first what may, 
perhaps, be termed a sentimental—that is to say a 
personal reason. Passengers wish to go by one 
train only, and will avoid the “split” or double 
train. We must leave this argument on one side. 
We doubt, indeed, that it is of much weight in 
the scales of the astute managers of the line. 
Next we have certain factors connected with 
the Douane, which favour the single train. 
Lastly, we have working expenses. Which is the 
cheaper to run—two engines and their crews, with 
200 tons behind each tender, or one monster with 
one crew. 

Here, we get into a complex problem, and it is 
here that a statement of the views of the traffic 
manager of the line would be particularly valuable. 
Apparently the policy adopted shows that there is 
no economic limit to the reduction in units and 
the increase in the dimension of each. Yet, so far 
as we can see, not only is there a limit, but a some- 
The chances are, in the first 
place, that the price paid for the Baltic is more 
than equal to that which would be paid for two 
engines each of half the power. The upkeep of the 
big engine will be a long way in excess of 
that of the smaller engines, because, for one 
thing, of the enormous pressure used, which plays 
havoc with fire-boxes. Demurrage will be more 
costly with the large than with two small engines; 
and judging by experience acquired in this country, 
huge engines are much more destructive to per- 
manent way and bridges than are small engines. 
Examples of locomotives withdrawn from traffic for 
this reason will be familiar to many of our readers. 
As to the crews, the limit has been probably 
reached so far as firing is concerned, and if two fire- 
men must be carried the saving in wages becomes 
small. It may also be pointed out that very 
long trains are a nuisance to passengers, station 
masters, and all concerned, for reasons patent to 
every railway traveller. We may cite, for instance, 
the journey through a rocking train running 
at a very high speed from the passenger's 
compartment to the dining car. Then there 
are the draw-bar, brakes, and heating appli- 
ances to be thought of. The international 
maximum draw bar pull allowed is 22,000 lb. at 
26 miles an hour, and although nothing like this 
save during acceleration is demanded, it is obvious 
that the stress and strain on underframes are 
augmented with each increase in the size of the 
locomotives. On every hand we hear from those 
who are practically concerned with the working of 
traffic complaints of unwieldiness. When there are 
sO many admitted objections to the running of very 
long and heavy trains, it seems to be clear that 
there must either be compensating advantages of a 
very important but not obvious kind; or else that 
the question has not received all that consideration 
it ought. 

It is well known that in Great Britain very 
heavy trains are constantly to be found running 
without adequate or nearly adequate paying Icads. 
This is not the case, however, with continental 
expresses of the kind drawn by Baltic engines. 
They are usually quite full. It may be taken for 
granted that piloting is not found to answer abroad, 
although in this country, notwithstanding various 
denunciations, “ double-headed ’”’ trains are common 
enough. No question need arise as to the relative 
merits of piloting and doubling trains on the Nord. 
Attention may be concentrated on the single 
question why locomotives of gigantic dimensions 
should be used to haul tremendous trains, instead 
of halving the load and doubling the number of 
trains. It is, of course, not certain that in France, 





Scene 
with its wide loading gauge, even Baltics represent 
the limit. None the less, the time “cannot be far 
distant when railway authorities will have to con- 
sider the whole position very carefully, and find out 
whether or not the gigantic train policy represents 
maximum economy. So far as can be seen it 
does not. As we have pointed out, however, the 
conditions under which international express traftic 
is worked may force the hands of those who 
manage it, and compel the building of “ Baltics” 
now, and yet larger “ Mediterraneans,” let us 
suppose, in the near future. 


A Leakage of Gold. 


QUITE recently there has been issued by the 
London secretary of the East Rand Proprietary 
Mines, Limited, an extraordinary circular, froi 
which we quote the following paragraphs :—‘ For 
some time past there has been a serious shortage of 
gold from the Cyanide Works compared with the 
quantity called for by the assay calculations, taking 
into consideration grade of ore milled. Careful 
re-checking by the management of the tonnage and 
value of ore going to the mill has shown that 
sufficient gold has gone into the plant to meet the 
expected returns. The directors had until recently 
every reason to believe that the recovery of gol 
unaccounted for was merely postponed, and that 
the usual dividend would be earned. Finding, how- 
ever, that the recovery continued unsatisfactory 
the Board decided to have a close investigation 
made into the metallurgical operations and—by the 
courtesy of the Consolidated Gold Fields of South 
Africa—secured the services of Dr. Caldecott, a 
metallurgist of the highest repute. Dr. Caldecott, 
in a preliminary report just received, states that the 
unrecovered gold will most probably be lost, and 
that in order to re-charge the precipitating boxes, 
and render them effective, a large quantity of gold 
will again have to be absorbed. Under these 
circumstances the Board has decided, whilst main- 
taining the present grade from the mine, to restore 
the cyanide plant to a condition of normal extrac- 
tion, and also gradually to build up a reserve fund.” 

This circular refers.to the apparently mysterious 
disappearance Preven: te last six months of gold 
to the approximate value of £100,000. The leakage 
still continues, and there is an anticipated total loss 
for the present year of £250,000, equal to 10 per 
cent. dividend on two and a half million pounds 
capital. During the last year the total working 
profit was £1,249,356, distributed with almost 
mathematical precision over the twelve months— 
the contribution of December being only some £600 
below the average. For the first quarter of 1911 
che working profit was reduced to £263,198, and 
for the second quarter it was £271,124. The grade 
of ore milled is emphatically stated to be equal to 
that of 1910, and the quantity has not been reduced. 
“Careful re-checking by the management of the 
tonnage and value of the ore going to the mill has 
shown that sufficient gold has gone into the plant to 
meet the expected returns.’’ What, then, has become 
of the gold? Dr. Caldecott considers that it is pro- 
bably unrecoverable, and that further loss is to be 
expected in re-charging the precipitating boxes. It 
is easy to agree with the first conclusion, that this 
enormous sum washed into the residue heap in 
the form of cyanide solution is lost. One, how- 
ever, wonders why further loss is necessary, see- 
ing the present precipitating boxes are presumably 
fully charged, their absorption of gold being avail- 
able for extraction when the fresh charging takes 
place. The East Rand reduction plant is of 
recent installation, and in every way up to date; 
and while the problems presented by this extra- 
ordinary leakage are of special interest to the 
metallurgist and chemist, they have a distinct 
bearing on engineering. The whole of the enormous 
output of ore, totalling 200,000 tons per month, is 
handled automatically by the most expensive 
labour-saving appliances from the time it leaves 
the mine till the sands are dumped on the resi- 
due heap. The elimination of the human factor 
has almost been attained, and this represents 
the work of the engineer in its most skilful 
and scientific form. The idea of pilfering 
as a cause of the disappearance of the gold, if it 
occurs to the mind at all, must be at once aban- 
doned when the hugeness of the operations involved 
is considered. To question the accuracy of the 
initial sampling and assays is to assume that the 
grade of the whole mine could fall suddenly, and 
that at the same time some illusion should fall on 
the laboratory and its officials. That the ore has 
suddenly become of an unusually refractory 
character and refuses to be amenable to ordinary 
treatment seems equally untenable. The cause 











nrneceeret ea nnaanorantnies oth Sink wR 





1 Ape Raa eit 








q 








bother naire 


Ai aaa es Saha 


OR Scie 








Sxpr. 15, 1911 


THE ENGINEER 


287 











has apparently to be found in the treatment plant. 
At this distance one can only conjecture, but it may 
be worth while considering whether the elimination 
of the human factor in the handling of such 
valuable material may not be carried to extremes. 
That there are able attendants, and plenty of them, 
need not be doubted; but these may be more de- 
voted to the mechanical action of the plant, and to the 
manner in which its operations are performed, than 
to the actual result in the extraction of the precious 
metal. At any rate, something is wrong, and that 
such enormous losses can be made of gold actually 
put into a modern recovery plant is a matter for 
serious consideration. There is also the question 
of centralisation. Of late amalgamation has been 
carried out on the Rand to an unprecedented 
extent. The East Rand Proprietary Mines are made 
up of some half-dozen properties, each of which had 
its own separate output. Had these been still 
working separately and making individual returns 
the present huge loss of gold would have been im- 
possible. The lesson in this connection is not 
necessarily that amalgamations are wrong, but that 
a plant of the proportions of those on such large 
properties as this needs more careful watching than 
a small one, and that this care is as much required 
in the direction of actual gold extraction as in that 
of perfect mechanical operation. 








PLOTTING CURVES AND CHARTS TO 
LOGARITHMIC SCALES. 
By E. A, VESSEY and J. A. SEAGER. 

Tue plotting of curves, which represent by the relative 
distances of some point on the curve the instantaneous 
values of two variables in an equation or formula, is now 
too well understood to need explanation. The values of 
the variables are plotted to suitable scales along axes at 
right angles, and the scales in common use are such as 
may be found upon a draughtsman’srule. Curves plotted 
in such scales do not always give the best results, as will 
be explained later, and it is often profitable to use logar- 
ithmic scales, ¢.¢., scales in which the distance of the 
various numbers on the scale are not proportional to the 
numbers themselves, as is usual, but to their logarithms. 
Anyone who has had occasion at any time to plot curves 
to a logarithmic scale will agree that the method is some- 
what tedious, and on this account the logarithmic scale 
is not used to the extent it would be if the process of 
plotting were as simple and straight forward as with an 
ordinary squared paper. 


The use of logarithmic scales will probably always | 


involve the ruling of one’s own paper, but when a 
draughtsman is available this is not a serious item. The 
objection to the process appears to be, that in order to 
get a scale of sufficient length to show the particular 
curve being dealt with to the best advantage, it is neces- 
sary first to hunt out the logarithms of the numbers, and 


the radial straight lines will become parallel to each other, 
and therefore extremely easy to draw and read from. 
Curves which radiate from the origin are also rendered 
parallel when plotted to a logarithmic scale, and further, 
many curves are flattened by plotting in this way, and 
are therefore easier to draw. It will therefore be seen 
that if the objections mentioned can be minimised the 
use of the logarithmic scale is more likely to be taken 
advantage of. To this end the chart illustrated has been 
prepared. It does not pretend to be complete, but merely 
to show the proposed method in its simplest form, it 
| being left to the individual to amplify it to any extent he 
| may deem advisable. 

The lower horizontal scale has been obtained by multi- 
plying the logarithms of numbers from 1 to 10 by 5, and in 
the upper horizontal scale the logarithms are multiplied 
by 25. The left-hand ends of the two scales are then 
placed vertically one above the other, and any suitable 
distance apart, and the corresponding points on each 
scale joined by the radiating straight lines. If now the 
line joining the left-hand ends of the scales be divided, 
say, into twenty equal parts, and horizontal straight lines 
intersecting all the radiating lines be drawn from each of 
the dividing points, it will be seen at once that a series of 
logarithmic scales is obtained, the multiplication of which 
increase from 5 by ones up to 25. Naturally the number 
of points on the logarithmic scales, as also the number of 
multipliers. may be increased or vice versé according to 
| the individual taste or necessity, and provided the 
| original multiplication, the plotting of the quotients 
| obtained, and the division of the space between the upper 
|and the lower scales is accurately done, the resulting 
| scales will also be accurate in total length and division. 
| In this way no less than twenty-one different logarithmic 
| scales can be obtained in a time exceeding by very little 
| that required for calculating two, and further, the scales 

are there for future use. It is not recommended that the 
chart should be mounted, since expansion or contraction 
is almost certain to follow. From the same consideration, 
| if extreme accuracy is required, it is preferable that the 
| Same paper should be employed as that commonly in use 
| for plotting, since the relative expansion or contraction 
| owing to humidity will then be the same. 
| The application of this chart is fairly obvious. Having 
| decided on the limits of the curve or chart to be plotted, 
| and the size of the paper to be used—it is always best to 
fill the paper as much as possible—we take the difference 
| between the maximum and minimum values of the pro- 
| posed scale, find the corresponding logarithm and divide 
| this into the length to be occupied on the blank sheet of 
| paper. The nearest number on the charted scale of 
| multipliers less than the quotient will be the multiplier 
| for the scale. For example, suppose the maximum and 
| minimum ordinate values are 5 and 225. The difference 
is 220, the logarithm of which is 2.3424. Say the greatest 
length on the blank paper that we can allot to this scale 
| is 16in., then the multiplier for the logarithms to form the 
16 2 06 
vc 
| number on the vertical scale of multipliers less than 6.83 
| is, as in the illustration, 6, and the horizontal line from 6 
to the right represents the scale to be used. If, however, 
| a finer sub-division had been indulged in we should have 
| been able to get nearer to the 6.83, there being quite 
possibly a scale of 6.75. Our scale, being 6,is then trans- 





| scale of ordinates will be The nearest 
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METHOD OF DRAWING LOGARITHMIC SCALES 


then multiply them by some factor which will give us a 
scale of the dimensions we require. Often the ordinates 
and abscisse will require to be plotted to different scales, 
and in order to secure the best results from the charts, it 
is probable that the same scale will be very seldom used 
twice. That objection is excusable, as anyone who has 
multiplied up_a series of logarithms will realise. The 
slide rule is not accurate enough in cases where the curve 
has to be used for the derivation of intermediate values, 
and even if the multiplication is done by means of loga- 
rithms the process is still tedious in the extreme, to say 
nothing of the time occupied, and when all else is said, 
the chances of error. Another objection is to be found 
in the difficulty, as compared with the use of ordinary 
squared paper, of reading accurately any values on the 
scale which fall between marked points. These objec- 
tions have undoubtedly caused logarithmic plotting to be 
shunned even in cases where the advantages to be derived 
from using such a method are great; for instance, in the 
case where we have a series of straight lines radiating 
from the origin. In such a case it is not necessary to 
emphasise the difficulty, if not impossibility, of reading 
values situated anywhere in the neighbourhood of the 
origin. By plotting the same chart to a logarithmic scale 


ferred to the blank sheet of paper, the best method being to 
transfer the charted scale on to a slip of paper, which may be 
laid on the blank sheet and the various points pricked off. 
Pricking off step by step with dividers is not recom- 
mended, since the multiplication of the unavoidable small 
errors is apt to sum up to a considerable amount before 
the transfer is effected. The marks on the paper strip 
should be numbered from 1 to 10. Having transferred 
these to our blank sheet we raise the paper strip and 
move it along until the spot marked 1 on the strip lies 
exactly over the spot marked 10 on the paper. The spots 
on the strip are once more pricked off on to the paper, 
the pricks being numbered, instead of 1, 1.1, 1.2 &c., as 
on the strip 10, 11, 12 and so on up to 100, This process 
may be repeated as often as required, the value for the 
pricks being multiplied by 10 at each setting of the strip. 
In the example, having marked off the strip from the 
chart, since 5 is our minimum ordinate value we place 5 
on the strip at the lowest point on the scale to be pricked 
off, and then prick off the other values up to 10. We 
then place 1 on the strip over 10 on the paper, and again 
prick off the strip marks, numbering the pricks 11 up to 
100. Lastly, we place 1 on the strip over 100 on the 
paper and again prick off the strip marks until we reach 








2.25 on the strip, which will correspond to 225 on the 
scale. The scale of abscisse is treated in a similar 
manner, the same multiplier being used, or another, as 
may be most convenient. The chart may then be ruled 
and the curves plotted. It will be seen that the time 
saved by using a chart such as that illustrated is very 
considerable, especially when a number of curves giving 
the relations between several sets of functions have to be 
plotted. 

When reading from curves plotted to logarithmic 
scales it is not easy by sight to fit accurately the value 
attaching to a point intermediate between two marked 
points, since the value on such a scale is not proportional 
to the distance between the two points. A good method 
by which exceedingly approximate results may be 
obtained is to proceed thus:—On a strip of paper mark 
the point to be evaluated, and the nearest whole number 
lower on the scale. Move the strip of paper with the 
marks on it along the scale until the two marks lie exactly 
or as nearly as possible upon two marks on the scale for 
which values are given. If a is the greater of the two 
scale marks thus formed and 3 is the lesser, and if v is 
the nearest whole number lower on the scale than the 


unknown value a, then + = ; c. Theproof of the equa- 
tion is as follows:—The distance measured along the 
scale from the unity point to the portion of the unknown 
value « = mlog x, where m = the multiplier. The corre- 
sponding distance for the point ¢ = m loge. .*. the 
distance pricked of on the slip of paper 

= m log « — m loge 

= m (log x — log c) 


xr 
m log = 
a 


Similarly, the distance of a == m log a and the distance of 
b= mlogb. Hence the distance between a and } 


= m (log a — log 6) = m log a but m log 2 has been 
r oe 


id a 
S = ] —s = 
_ c = b b 


found equal to m log . 


re < . If the nearest known whole number higher on 
2 


, h 
the scale is taken, say ¢: x = = C1 


This method, as a rule, gives results which are suffi- 
ciently accurate for all practical purposes. Occasionally it 
may be necessary to repeat the process, using other known 
numbers than those immediately higher or lower 
than the unknown value on the scale if great accuracy is 
needed, in which case the same formule apply if the new 
value of ¢ or ¢;, as the case may be, is substituted. 
Suppose, for example, the point for which the value is to 
be found lies on the scale between values 2.5 and 3.0, say 
x in the figure. Mark off the distance between 
2.5 and a on the edge of a strip and try this 
along the scale. It will be found that the strip marks 
correspond exactly with the distance between 17 and 19 
on the scale, therefore, by the formula, since 2.5 is < the 
required value, 7 = Ba X 2.5 = 2.795. 

To those accustomed to the use of the slide rule 
it is perhaps not necessary to point out that if the 
distance between 1 and a given point is taken out on a 
strip of paper and then read on a scale formed with half 
the multiplier, the value given will be the square of 
the real value of the given point. For instance, if 
the given value for, say 3 on the 24 scale is marked 
off and laid upon the 12 scale, it will be found to 
coincide with 9 on the latter scale, viz., 3°. Third, fourth, 
and fifth powers of small numbers may also be found by 
reading on scales of 4, } and } the length of the original 
scale and by an inversion of the process values of various 
roots may be read off. No doubt other uses will occur to 
various manipulators, and altogether it will be found that 
the construction of such a chart well repays the small 
amount of labour entailed. 








ENGINEERING NEWS FROM SOUTH AMERICA. 





IF the Chilian Government is successful in raising the 
sum of £7,500,000 by means of an increase of 10 per cent. on 
the Customs House duties, there will be a renewed activity 
in engineering circles, especially in those of Great Britain, 
since it is proposed that at least £5,000,000 shall be devoted 
to new railway construction in the Republic. There seems 
very little doubt that the Chamber of Deputies will agree to 
the proposition, inasmuch as Chile is one of the countries of 
South America least depressed by heavy taxation, and the 
proposed excess of 10 per cent. upon Customs dues will not 
be deemed unreasonable. 





VENEZUELA, having recovered from the long period of 
depression and its bad reputation under the government of 
ex-President Cyprino Castro, is once more coming into the 
European money market as a borrower in connection with 
undertakings which, although not bearing the cachet of 
Government ownership, are nevertheless to be carried out 
under Government patronage. Among the important under- 
takings for which European capital and possibly European 
material and equipment are to be employed are a new 
extensive water supply and a sanitary sewerage system for 
the city of Caracas, as well as a contract for repaving the 
entire city. The present form of road paving is of a very 
crude and unsatisfactory character, while a sewerage system, 
considered as such, cannot be said to exist. 





THE population of the city of Caracas is a little over 
100,000, and the value of the property, including the many 
public and private buildings which have been added to the 
city within the past forty years, is reckoned at 
50,000,000 dols. (£10,000,000). The present water supply, 
which is obtained at considerable pressure from the Macarao 
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River, some 25 kiloms. distant from the capital, is carried in | 
large water mains and deposited into reservoirs built on the | 
Calvario Hill, where it is filtered and distributed to the | 


several water mains of the city. There are two other 
reservoirs at the north of the city, one of which obtains and 
supplies water from the Catuche River. The Government 
has also granted a concession for new electric plant installa- 
tions, but it is not improbable that these will be contested 
by the Caracas Electric Company, which claims to have a 
monopoly, granted by the former President, General Castro. 
The various electric power plants already erected in Caracas 
were described and illustrated in THE ENGINEER of 
February 25th, 1910. 


GENERAL RAMON DEL BARDO CHABAUD has recently 
arrived in London for the purpose of negotiating the sales of the 
above-mentioned concessions to an English syndicate; while 
a concession which was recently granted to some American 
capitalists for the privilege of navigating all rivers and lakes 
in the Republic is also to be floated in London, although it 
is not explained why United States financiers should not 
have found the necessary capital to exploit their own enter- 
prise. 





THE great success which has been attained by the Mexican 


|". 








into irrigation by means of a canal system which will derive | 
its water supply from the dam above referred to. Thecost of | 
the construction is estimated at 15,000,000 dols. (£3,000,000). 
Mr. J. G. MacNab, constructing engineer of Mexico City, | 
has been placed in charge of the work. 





Dr. T. R. MITCHELL, general manager of the Taxco 
Mines of Mexico, Limited, is at present in England for the | 
purpose of purchasing a complete cyanide plant and other 
equipment for the Rosario Mines, which are situated near 
Taxco. 





AMONG the tenders which were presented for the San 


| Antonio Port Works was that of the firm of S. Pearson and 


Tramways Company, which owns one of the most prosperous | 


transportation systems in Latin-America, has frequently 
excited the envy of others; but the concessions have been 
so well drawn up that any threatened competition has 
hitherto been fought and defeated wherever it has presented 
itself. Under the new Government, however, it seems 
probable that the strict observance maintained in regard 
to the terms of foreign concessions, which were always 
assured under the Diaz régime, are likely to be less 
rigorously upheld in future; for, in spite of the protest of 
the Mexican Tramways Company, it appears that the 
Governor of the Federal District of Mexico City, who has 


control over the whole of its organisation and management, | 


has recently approved plans for an elevated railway service 
which claims to be able to place the suburban villages within 
a few minutes of the heart of the capital. 





THE Concessionaire is a Mr. Sidney A. Witherbee, whose 
plan is to build a loop or circle that will carry passengers to 
within three blocks of almost any part of the capital, and 


from this loop to extend branches which would reach the | 


suburbs. The system proposed is similar to that which 
operates in Berlin, viz., the Mono-rail system, in which the 
cars hang from a sirgle rail. It is intended to make the con- 
struction in Mexico city much lighter than that in either 
New York, Chicago, or Berlin. Passengers will be taken to 
their seats by travelling stairways, while the ticket booths 
will be situated at the bottom ; so that once a passenger has 
boarded a train he can ride indefinitely. Should this conces- 
sion hold and the mono-rail line be constructed, it will prove 
a serious blow to the Mexican Tramways Company, which 
already derives a large proportion of its traffic from the 
suburbs of Tacubdya, Tacuba, Tlalpam, Guadeloupe, Atzca- 
potzalco, and other points. It may be mentioned that in 
1910 the Mexican Tramways carried 76,330,517 passengers. 
The car mileage traversed was 12,800,000 miles, and the 
average number of 18-hour cars operated per day during 1910 
was 253, compared with about 235 in the year before. 





AN important hydro-electric plant is to be constructed by 
the Mexico Northern Power Company, which is already | 


building a dam across the Conchos River, some 22 miles from 
Santa Rosalia, in the Chihuahua district of Mexico. This 
dam is for the purpose of creating a water-storage reservoir 
for hydro-electric and irrigation purposes, and it is expec 

that the project will be completed by June, 1913. 


Progress | 


in construction has been greatly interfered with by the recent | 
revolutionary troubles, and for a period of several months | 


only about 400 men could be kept at work ; to-day, however, 
there are some 1200 labourers being employed. 
will impound 66,000,000,000 cubic feet of water in a reser- 
voir 30 miles long and between 5 and 6 miles wide. The 
power will be transmitted to the Chihuahua, 


industrial centres of the State of Chihuahua. 


valley of the Conchos River, all of which will be brought | railway rolling stock manufacturers. 


The dam | 


Parrél, | 
Jiménez, Santa Rosalia, and a number of other towns and | 


The Mexican | 


Son, Limited, whose tender amounted to 14,733,400 dols., and 
the time for completion of the work five years. The other 
tenders were from Messrs. G. J. Wills, 14,893,000 dols., 
whose term for completion was five years; Messrs. Holzman 
and Co., 10,997,000 dols., length of time four years eleven 
months; and Mr. P. G. Goodhart, 11,000,000 dols., length 
of time five years. As already announced in these columns, 
the contract was awarded to Messrs. Agusto Galtier and Cie., 
whose tender amounted to 9.750,000 dols., and the length of 
time five years. The official figures for the construction are 
10,441,757 dols.; time of construction five years. The dollars 
above mentioned are Chilian gold dollars, equal to 1s. 6d. in 
English money. 





SELF-DISCHARGING HOPPER BALLASTING 
RAILWAY WAGON. 


ON the Buenos Aires Western Railway, which consists of 
1460 miles of 5ft. Gin. gauge track, fifty self-discharging 
hopper wagons of an entirely new design are now being intro- 
duced into service for ballasting purposes. These wagons 
have been built by the Leeds Forge Company, Limited, and 














Fig. 1—TOP VIEW OF WAGON 
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construction ; the bogies are of the standard diamond framed 
type, as used generally on Argentine railways, and the wagon 
underframes are of the Leeds Forge Company’s pressed steel 
pattern. The salient feature of the design lies in the fact 
that each of the wagons is arranged to discharge its contents 
in whatever direction is required, whether at one side or the 
other, or at the centre, or in different directions together, so 
that the rate of discharging can be regulated and stopped 
when required. 

Whilst the constructional details and the general design 
are well illustrated in the drawing, page 289, the arrangement 
of the doors is more clearly shown in Fig. 2, which is a 
reproduction of a photograph taken with the wagon upturned, 
and showing it after one of the bogies and the side and centre 
shoot plates had been removed from the nearest doorway. 




















Fig. 2—UNDERSIDE OF WAGON 


In the far doorway these shoot plates have been left in posi- 
tion, and they consequently obscure a view of the side doors. 
From the illustrations it will be seen that each set of doors 
may be opened, regulated, and closed independently of the 
others, and that the operating gear is extremely simple, so 
that it is not likely to get out of order, and is therefore 
economical in upkeep. The opening and closing of the doors 
and the regulation of the amount of material discharged is 
entirely under the control of the operator standing on the 
platform of the wagon. The amount of ballast discharged 
can be adjusted so as to leave anything from a mere sprinkle 
up to deep heaps at either side of or in between the rails. 

Great advantages are claimed for this wagon, especially in 
the case of countries where labour is scarce at certain times 
of the year. Even where labour is abundant, the time taken 
to ballast a track is much shortened by the use of this wagon, 


| since the material can be deposited where and in the quanti- . 


Northern Power Company, which is composed of a group of | the design, we understand, was accepted in competition with | ties required. But little levelling is said to be needed. We 
Canadian capitalists, owns about 200,000 acres of land in the | designssubmitted by several of theleading British and American | are informed that a train of four-wheeled wagons of this type 


They are of all-steel 


is now being built by the Leeds Forge Company, Limited, for 
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ballasting purposes on the South-Eastern and Chatham Rail- 
way. These wagons are expected to be ready for use about 
the middle of the year, and their adoption will enable the 
ballast-spreading plough usually employed to be dispensed 
with. 

The leading dimensions of the wagons are as follows :— 


Length over buffers 34ft. 114in. 
a » headstocks 31ft. 3in. 
ED AG a5 wa 23ft. 
Wc me s0 10ft. Gin. 
» Overall .. 10ft. Sin. 
Height = . 9ft. 
Wheel diameter 2ft. Yin. 
Bogie wheel base 5ft. 6in. 
Centres af bogies .. 21ft. 9in. 
Paes 9in. by 5in, 
Buffer height, unloaded . 3ft. 5in. 
RE. cs os. ke! “Se 830 cubic feet 
I Kise, ee “A 40 tons 
Tare weight 16 tons 7 cwt. 








THE ROYAL COMMISSION ON RAILWAY 
CONCILIATION BOARDS. 
No. III.* 


THE first four witnesses on Thursday, the 7th, were all 
signalmen—William Potter, of the Lancashire and Yorkshire 
and London and North-Western Joint Railway; William 
Carfrey, Glasgow and South-Western; Archibald Annan, 
Caledonian Railway; and Joseph Tainton, Midland Rail- 
way. All these witnesses desired to revert to the old method 
of submitting grievances to the directors and chief officers, 
and for signalmen to handle signalmen’s matters. They 
were followed by an interesting witness in the person of 


Mr. WALTER HUDSON, 


who has had a very wide experience of the conciliation scheme, 
inasmuch as he was the men’s advocate in the Great 
Northern arbitration and in that on the Great Northern 
Railway of Ireland. But the interest lay in the fact that he 
has been the secretary on the men’s side on the North- 
Eastern conciliation board, having succeeded Mr. Richard 
Bell when the latter left for the Board of Trade. Mr. 
Hudson stated he had been connected with arbitration and 
conciliation since the North-Eastern Hours Movement of 
1888. 

Weakness of the Board of Trade scheme.—The witness said 
that he had found, elsewhere than on the North-Eastern, 
that the term ‘‘in the usual course’’ had been a serious 
bone of contention, and should be deleted. It led to an 
acrimonious discussion, so that both sides came to the 
sectional meetings in anything but a conciliatory spirit. The 
sectional boards should be abolished as unnecessary and 
cumbersome. 

Dangers of delay.—In giving illustrations of these, Mr. 
Hudson also bore testimony to the expedition shown in the 
start on the London and North-Western. A disadvantage of 
the delays generally found that was mentioned by the witness 
was that conditions greatly change in a year, and still more 
in two years. He quoted from Blue-book Cd. 5849, page 3, 
as follows :—‘‘ The year 1910 was one of improving trade and 
employment, and this fact is reflected in the changes in the 
rates of wages, which showed a net increase of £14,500 per 
week, as compared with net decreases of £69,900 and £59,200 
in 1909 and 1908.’’ This extract was given to substantiate 
the statement that conditions change and therefore affect the 
question when the settlement of a claim is delayed for two 
years. 

Men to know conditions of service.—All permanent servants 
should know the conditions of their service, but some of these 
conditions were to be sought in agreements ten, fifteen, or 
even twenty years old, and it was necessary to pick up 
various little bits here and there connected with, it might be, 
hours, it might be some alteration in wages, it might be the 
Sunday rate, it might be the overtime rate, andsoon. Early 
last year it was decided on the North-Eastern to codify the 
whole of the conditions of the men, so that they would know 
exactly what were the conditions of every grade of the service 
from the top to the bottom. 

Matters outside arbitration.—Mr. Hudson pointed out 
that while Sir E. Fry refused to consider the trip system, 
he laid down a decision as to the time between a man’s signing 
off and on again on Sunday and as to house rent~ in London, 
and also varied certain conditions as between married men and 
single. None of these points were referred to by either the 
men or the company. Married or single men were not 
mentioned before Lord Cromer in the Midland arbitration, 
but he brought them in. 

Interpretation of awards.—As has been said, Mr. Hudson 
was the men’s advocate at Lord Macdonnell’s arbitration for 
the Great Northern. The award was differently interpreted 
by the men and the company, and the latter adhered to its 
contention that it (the company) was right, and suggested a 
reference to the High Court for an interpretation. The 
officers met the men’s representatives on the central board 
and it was eventually decided to refer the point to Lord 
Macdonnell. 

The North-Eastern scheme.—The North-Eastern had had 
recognition for some years. Mr. Hudson was unable to give 
the exact date when this came about, but we are in a position 
to supply the desired information. On 23rd February, 1897, 
a strike broke out on the North-Eastern, which was ended by 
an agreement between Mr. (now Sir George) Gibb and the 
late Mr. Harford, that the former would submit the grievances 
to the directors of the company. On March 12th and again 
on March 30th a deputation, accompanied by Mr. Har- 
ford, waited on the directors. On the latter date it was 
announced that Mr. Gibb and Mr. R. Bell should be the 
company’s and men’s advocates before (the late) Lord James 
of Hereford. 

The men having recognition were not concerned in the 
troubles of November, 1907, and the scheme then did not 
apply tothem. But in 1908 trouble arose, and it was appre- 
ciated that the end would be a conciliation board. This was 
submitted to the men, who accepted it with a single board. 
On the North-Eastern to each grade is allocated so many re- 
presentatives, who are elected by the men in the grade con- 
cerned. The men north-of the Tees elect half, and those 
south the other half. 

Apparently the scheme gets on very well, as, according to 
the witness, there is no procedure as to who shall read the 
minutes or call out the itéms on the agenda. The meetings 
are held in Mayand November, but there is power to call others 
whenevernecessary. During this year, for instance, the board 





* No. I. appeared September Ist and No. II. September 8th. 








has already met five times, occupying six full days in con- 
ference, often sitting to nine and ten o'clock at night. A 
good deal of work is done by sub-committees. There have 
been eight such committees this year, which have held 
twenty-three meetings between them. If it is a locomotive 
question the four locomotive men go on one side and the chief 
mechanical engineer and three assistants on the other. The 
board was elected for three years, which expire in December 
next. Six months’ notice has to be given to terminate it, 
but no such notice has vet been given. The men, without the 
union official, may still approach the local superintendent, 
but no longer go to the general manager. 

Mr. Hudson's scheme. — The witness suggested one 
board for each railway, with eighteen or twenty on each side, 
who might be two drivers and two firemen or cleaners for the 
locomotive men, two guards for guards and shunters, two 
signalmen, four platelayers and so on. .Committees might 
be appointed therefrom to inquire and report, but to have no 
power of decision. There would be no need for a chairman 
as long as all were agreed. There was no chairman on the 
North-Eastern. It had been talked of, but nothing had been 
done. The general manager was the chief spokesman on the 
company’s side, and the men’s secretary on the other. The 
witness admitted that there were advantages in having a 
chairman who was sitting with the board from the beginning 
of its proceedings and knew all that was going on, and, being 
quite neutral, would do his best to reconcile the views of the 
different sides to each other. 

Exchange of representatives.—Some witnesses, e.g., Mr. 
Williams—complained that the companies exchanged their 
representatives, so that locomotive men dealt with locomotive 
matters and traffic men with traffic. Mr. Hudson, however, 
thought this an advantage and not a disadvantage. 

Mr. Hudson was followed on Friday morning by 


Mr. CHARLES WILLIAM SHIPLEY, 


a driver from the North-Eastern Railway, whose evidence, 
to the surprise of many, was contradictory in many respects 
to that given by Mr. Hudson. This may be due to the fact 
that they are connected with different societies. One of 
the features of the evidence given before the Royal Commis- 
sion is that each of the five societies, whose representatives 
have spoken, has a different policy to suggest. We may 
perhaps modify this remark to the extent that the Associated 
Society of Locomotive Enginemen, and Firemen and the 
United Pointsmen and Signalmen’s Society, also, possibly, 
the General Railway Workers’ Union, have similar aims, 
viz., direct dealings with the ‘‘ board room’’ and chief 
officers. The first two of these recognise that they are strong 
both in their standing on the railway and in organisation, 
and can therefore secure a better hearing. The last-named 
society, which covers the platelayers, goods workers, and 
lower grades, knows its weakness, and feels that in the 
scramble at a sectional or central board, where each grade is 
principally looking after itself, it may go to the wall. It 
therefore begs for sectionalism, as it is called at the Royal 
Commission. 

Mr. Shipley is a member of the execuiive of the Loco- 
motive Engineers’ Society. In reviewing the evidence of 
enginemen we have occasionally mentioned that a certain 
witness was a delegate or representative, e.g., Mr. Alan 
Davies. These ure the local officers of the Locomotive Engi- 
neers’ Society, and Mr. Shipley has held such an office for 
twenty years. He was, further, the vice-chairman of the 
executive council when the Board of Trade Conciliation 
Board was initiated. The witness has been with the North- 
Eastern for twenty-nine years, but has never known so much 
unrest as exists at the present time, and the number of 
strikes since the conciliation scheme came into force is 
unparalleled. 

Cause of the discontent.—The discontent just mentioned 
was ascribed by the witness to the disappointment of the 
men. At the first meeting of the North-Eastern conciliation 
board the men submitted a scheme for an eight-hour day 
which the company refused, saying it would only grant it in 
the event of a legal enactment or as the award of an arbi- 
trator. The men considered their demand justified, as, 
according to the returns published by the company, the ton- 
nage of freight trains had risen from 81.4 tons per train in 
1902 to 126.52 tons in 1910, and the receipts per freight 
train mile from 7s. 2d. in 19V1 to 12s.in 1910. The share- 
holders received increased dividends, but the workers in the 
North took this stand—they maintain that labour should be 
paid before shareholders. 

This and all the points went to the arbitration of Sir James 
T. Woodhouse, one of the Railway and Canal Commission. 
When the arbitration award was issued, extreme disappoint- 
ment was felt, especially among the locomotive men, who 
were the most adversely affected. The maximum of certain 
classes of drivers was reduced to the extent of 12s. per week 
for future appointments, and others by 9s. per week. An 
increase was given to firemen, but, owing to the speeding-up, 
the men did not get promotion, and therefore no increased 
rate. The witness then said :—‘‘ These facts, which the men 
attribute to the question of conciliation and arbitration, have 
caused the men to be in a state of revolt against conciliation 
and arbitration as a whole, and they are looking anxiously 
to the time when they can rid themselves of the shackles that 
are existing at the present time.”’ 

Mr. Hudson said that no notice had been given to termi- 
nate the North-Eastern scheme at the end of three years, but 
the witness said that an agitation was going on, and that 
even some of the A.S.R.S. branches were making application 
to their executive to take a ballot of the members as to con- 
tinuing it. 

Mr. Shipley said that subjects put upon the agenda were 
not disposed of, and alleged that the strike at Hull some 
weeks ago was due to the delay in dealing with the griev- 
ances of the fish porters, whose case had been on the agenda 
for six months. After the strike at Hull the question came 
before the conference, and every p)int was conceded to the 
men. 

Sectionalism.—Mr. Hudson was strongly opposed to 
““sectionalism,’’ and added that where organisation was 
pretty strong it was a thing not wanted on the part of the 
men. But the present witness gave instances where the 
‘*composite’’ board, as on the North-Eastern, had not 
obtained identity as regards hours. Mr. Shipley said that 
at the triennial conference of his society in 1909 a resolution 
was upanimously carried that the Board of Trade scheme 
“*is opposed to the interests of locomotive men.’’ He was 
reminded of the suggested scheme put forward by Mr. Fox— 
THE ENGINEER, September lst—and said that such was 
his idea. He considered that all conditions of service should 
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be open to review, and that all decisions might be re-opened 
after twelve months. 

Mr. Shipley admitted to Mr. Henderson that locomotive 
men had a higher standard of intelligence and occupied 
stronger position than some of the other grades, and that 
“if engine drivers stop the railways stop.’’ This led to the 
following discussion between Mr. Henderson and the wit. 
ness :— 

Q. 6546.—Supposing that you get your programme fully 
satisfied ; that is, you get your complete programme granted 
to you because of your strength and superior position alto. 
gether, that would be very satisfactory to you, would it not” 
A.—Yes! It would be satisfactory to me so far. Q. 6549 
You have got all you want, and you are under an obligation 
that that programme has to remain in operation for twelye 
months on your own admission. Where does that land 
us? What about the less fortunate men on the railway? 
They have gone in for a similar programme to yours; they 
have not your strength, and the companies knew that 
when they stood the railway did not stand; therefore they 
did not pay as much deference to them as they did to you, 
and they said to these men ‘‘ No, we are not going to givy 
you any of your programme. You have got to go on working 
as you are now,’’ and these men say, “* No, we are coming 
out.’’ What is your position then? A.—We would come 
out too. Mr. Henderson then pointed ont that they could 
not, and said ‘“‘I am trying to show you where your sec- 
tionalism takes you.’’ 

Questions outside the scheme.—A grievance against the 
Board of Trade scheme is that only questions of wages and 
hours of labour are covered. In the North-Eastern scheme 
it covers ‘‘any questions relating to hours, wages, or other 
conditions of service of the men of any grade,’’ but ‘‘no 
question involving discipline will be taken into consideration 
by the conference.’’ 

Advantages of sub-committees.—Mr. Hudson said that part 
of the North-Eastern scheme was that the board had sub. 
committees. An advantage of these was instanced by Mr, 
Shipley, who said that the board decided that a ‘‘ main-line 
engine ’’ should be one which ran ten miles on the main line. 
The men protested, so a sub-committee sat, which decided 
on three miles. This made a difference of 93. per week to 
many men. 

After Mr. J. H. Thomas had been recalled to testify that 
at the end of June last there were 10,651 signalmen in the 
A.S.R.S., evidence was given on behalf of the railway clerks, 
This was done by the general secretary of the Railway Clerks’ 
Association, 


Mr. ALEXANDER GEORGE WALKDEN, 


who represented an apparently well-organised society with « 
good account of work attempted, at allevents. Some interest- 
ing evidence was given as to the elaborate statistics prepared 
by the Association to support the members in their claims 
for better conditions. 

Clerks were excluded from the 1907 scheme, but they were 
now no longer keen on conciliation boards as at present 
existing, but desired recognition and access to the directorate. 
The witness admitted that\if they came into a conciliation 
scheme they would have to-be in a section to themselves. 
Clerks did not require sanction for help locally, as all their 
conditions were determined by the directors and head officials. 
Towards the end of his examination, Mr. Walkden was asked 
by Mr. Burnett whether it was not possible that the effect 
might be that the conditions they now enjoy—the perma- 
nence of service, for instance—might be in danger, to which 
the witness replied, ‘‘ We are not afraid of that. If we are 
encroached upon in any way we shall fight it pretty hard,”’ 
and observed further that if railways ‘‘ have a monopoly of 
employment, the clerks have a monopoly of a knowledge of 
the business.’’ 

The next occupant of the witness chair was 


MR. EDWARD ELPHICK OCKENDEN, 


who came to support previous witnesses as to the satisfaction 
of the South-Eastern and Chatham locomotive men with the 
former state of affairs. 

Mr. Ockenden is a member of the locomotive section and 
ofthe central board. At the first election of the six in sec- 
tion A three were members of the A.8.R.S. who favoured 
conciliation boards, but at the last election one of these was 
defeated, and so there were now four members out of six 
anxious to revert to the old arrangements. He stated that 
the feeling on this was so strong that last year the whole of 
the locomotive men were balloted on the subject, and 1300 
out of 1900 voted for going back. In reply to Sir T. Rat- 
cliffe Ellis the witness said that conciliation boards might 
have advantages, but ‘‘if it is necessary to establish any 
board of conciliation—of real conciliation or reconciliation— 
let us have, if possible (and Ido not see any obstacle in the 
way to prevent it) a sectional board to discuss our grievances. 
No person can discuss the grievances nor the peculiar work 
which appertains to a locomotive man better than he can 
himself who has to pass through two apprenticeships before 
he gets to the position. Assoon as he gets to that position he 
stands a risk and a responsibility which no otherservant in 
the railway employ has to carry in his hands, and no one else 
can understand the peculiarities of his employment except the 
locomotive man himself.’’ 


On Monday the Commission did not sit, and on Tuesday 
the evidence of the non-unionist men was commenced. But 
before this was done two representatives of the carters at 
Liverpool were put in the witness chair. The first of these 
was 

Mr. THOMAS DITCHFIELD, 


the general secretary of the Mersey Quay and Carters’ Union. 
This society has 7000 members, of whom 500 are employed 
by railway companies, and which is associated with the 
unions of the dockers, crane-men, &c., in the Transport 
Federation. All the railway companies in Liverpool and 
district, except the London and North-Western, acknowledge 
this society in questions of compensations for accidents. 
The witness wants recognition, so that he can deal with the 
companies in the same way as he deals with the Master 
Carters’ Union. He admitted that being members of the 
Transport Federation they must act in accordance with the 
rules of the Federation. Any agreement, if entered into with 
the employers, would be of no use on account of the Federz- 
tion. He complained that it was the ‘‘ under-strappers,”’ 
and not the chief officials, who caused the troubles. 


MR. RICHARD HENRY STOPFORTH 
is a carter at Liverpool, on the Lancashire and Yorkshire 
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Railway. He complained that the carters were represented 
on their sectional boards by a carter from Leeds, whom the 
men in Liverpool did not know. They did not even know 
who was elected, or what had occurred. The witness agreed 
with the previous witness as to the ‘‘ under-strappers,’’ and 
said he was ‘‘ firmly convinced that the company has been 
ignorant of these deprivations of their servants by these 
deputy officials.” 
The first non-unionist witness was 
Mk. ALFRED BRAITHWAITE, 


who has been twenty-six years in the service of the Midland 
Railway, and twenty-three years a signalman. He believed 
that conciliation boards were a failure, and that there had 
been no necessity for them. In witness’ opinion they were 
created because of an artificial agitation of the union officials. 
The signalmen on the Midland had always done well. He 
and his mates had had their hours reduced from twelve hours 
to eight hours, and as late as 1906 they had had a rise of 2s. 
and six days’ holiday with pay instead of four days. In 
1908 the witness heard that the central board could not agree 
and that the questions were going to arbitration, so he wrote 
to the two representatives for his section and told them that 
if the company were compelled to grant a concession at a time 
of depression like that, 1t would be compelled to retaliate in 
some way or other. His words came true. The boxes at 
KIstree were open all day Sunday, but immediately the 
award was issued the boxes were closed on Sundays, and he 
and his five mates were £10 a year out of pocket. Witness 
thought that a demand for time and a-half on Sundays for 
signalmen was unreasonable, as there was so little work that 
day. He admitted that ‘‘ jealous minor officials’’ used too 
much power, and if the directors and head officials would 
interfere more it would be better. 


MR. FREDERICK SMITH 


is a signalman on the Great Eastern. He stated that a peti- 
tion, signed by 336 signalmen out of 363, and sent to the 
central board, asking to be allowed to contract out of the 
1907 scheme, was refused, owing to the action of the men’s 
representatives, who were unionists ; also that the officials 
did badly for the men before Lord Gorell’s arbitration. He 
would have a ‘‘ referendum ’’ among the men as to whether 
the unionist leaders should represent the men. 
MR. GEORGE LANKESTER 

followed. He, too, was from the Great Eastern, and thought 
that the servants could state their own claims best. He 
admitted that ‘‘ the lower grades on our service need some 
help at the present time.’’ If recognition were granted, the 
societies would, in his opinion, use it for their own advance- 
raent. He suggested, as a means towards happier relations, 
that men should be rewarded for long service—every three or 
five years he should be paid a bit more. 


MR. ALFRED GEORGE CACKETT 


was the last witness on Tuesday ; he is a signalman on the 
South-Eastern and Chatham. Witness remarked that the 
\.S.R.S. says : ‘‘ See what we’ve got for you.’’ But, said 
the witness, at whose cost? The signalmen get time and a- 
quarter for Sunday duty, but he had now to act as porter 
too, so that the porter may be dispensed with on Sunday, 
and the signalmen’s small gain of a quarter day is at the 
loss of a day to the poorer-paid porter. He feared that non- 
unionists may be forced into the union if there is recog- 
nition. 

On Wednesday seven witnesses were heard, the first six of 
whom were non-unionists. 


Mr. W. C, MESSENGER 


has been in the service of the Great Eastern for thirty-seven 
years, is a guard, and chairman of his sectional board. He 
considers that there is no need for recognition, as all men 
can state their own case. He has always fought his own 
battles. He admitted that when a man got into the board 
room and had the chief officials against him conditions were 
not equal, but if they cannot level things up they must 
bring them down. If the men wanted a secretary from out- 
side he would not object. 


MR. JOHN SPENCER 


is a Midland passenger guard who blamed the A.S.R.S. for 
the conciliation boards. He was a candidate in 1908, but 
admitted that he only got 47 votes, against the 600 the 
successful candidate got. He did better in the recent 
election, and got about 100. 


MR. C. W. JESSE, 


a North-Western passenger guard, thought that only 50 per 
cent. of the men were unionists. He was of the opinion that 
the working of the present scheme was too slow, and that the 
delays irritate the men. 

Evidence was also given by Messrs. J. Preston, passenger 
guard, London and North-Western Railway, George Henry 
Ryan, goods guard, Great Northern Railway, and H. John, 
signalman, Great Western Railway. Mr. Ryan was very 
bitter against conciliation boards, as now he could not get 
any extension of leave beyond the five days allowed, nor an 
occasional day off even with loss of pay. This was due to 
the fact that since time and a-quarter was allowed for over- 
time, it had become expensive to work overtime, and 
as his absence from duty caused extra work for some- 
one these extra days’ leave was not allowed. The 
chairman also made a remark as to the advantages gained 
being swept away by speeding up, to which witness replied 
that there were no advantages. 

The last witness was Mr. Robert Seager, who was a 
unionist, come on behalf of the Lancashire and Yorkshire 
goods porters. 








NEW ELECTRO-STEEL WORKS ON TYNESIDE. 





AN interesting example of the application of electricity in 
metallurgy will shortly be available on Tyneside, where a 
new industry is being established by the Electro-Flex Steel 
Company, Limited, a syndicate recently promoted with an 
initial capital of £25,000, for the manufacture of steel entirely 
by the use of electric furnaces. A site of about three acrés, 
immediately adjoining the Newcastle-upon-Tyne Electric 
Supply Gompany’s new generating station at Dunston-upon- 
Tyne—which was fully described and iliustrated in a series 
of articles recently published in THE ENGINEER—has been 








acquired by the new company. ‘The initial installation will 
consist of two of the latest type Stassano electric arc furnaces, 
each taking a load of 200 kilowatts, and having a capacity of 
one ton per charge. Each furnace will consist of an outside 
shell, 7ft. in diameter, inside of which several layers of lining 
of suitable material will form the actual furnace, into which 
three electrodes, arranged at equal distances round the 
circle and actuated by hydraulic pressure, will lead through 
cooled sleeves into the furnace forming the arc just above the 
bath, the heat of which is radiated downwards, and to the 
bath itself. The furnaces will each be mounted inside a steel 
ring upon trunnions, the steel ring being also mounted on a 
trunnion, and the axis of one set of trunnions will be at right 
angles to the other. A pin, fixed to the bottom of the fur- 
nace, and operated by means of bevelled wheels driven by a 
1 horse-power motor, will have the effect of giving a revolving 
motion to the metal inside the bath. The charge will be 
made through a small door provided with a stop in which 
there will be an inspection hole. When this stop is closed 
the furnace is hermetically closed. The metal will be 
reduced in what is practically a vacuum, or, at any rate, a 
neutral rarefied atmosphere. The heat will be radiated 
downwards through the slag so that at all times the slag wiil 
be hotter than the metal, an ideal condition for the efficient 
carrying through of the metallurgical process. The slag can 
be removed when necessary through the charging door being 
brought round in a suitable position for the purpose. The 
Stassano electro furnace has been in somewhat extensive use 
in Germany, Italy, and Austria, and the first one, put down 
some ten years ago by the Italian War-office, has since been 
in constant use. Other similar furnaces have been installed 
by the Fonderia Milanese, and also on the island of Elba. 
Experiments have proved that castings made from this class 
of furnace combine the strength and flexibility of forgings 
with the low cost of castings. It is claimed that impurities 
are eliminated in the furnace, and refined steel of high grade 
is produced from scrap of any quality. Castings made on 
this principle have been imported into this country for 
some years past, and the English demand, having now ex- 
ceeded the manufacturing facilities of the Continent, works 
in Great Britain were decided upon, and Tyneside was 
selected, chiefly by reason of the cheap and abundant supply 
which is there available. The supply of electric current for 
the operations of these new works will be taken from the 
County of Durham Electrical Power Distribution Company, 
Limited, and the sub-station of the Electro-Flex Steel 
Company, Limited, will contain two 300-kilowatt Westing- 
house transformers for the furnaces and one 100-kilowatt 
Westinghouse transformer for the foundry plant. Each 
furnace will be operated from its own transformer. There 
will be complete sand-mixing and core-making machinery, 
sand-blast gear, and also an annealing plant. A small 
fitting shop, with the usual appliances and tools, will form 
part of the works equipment. The company will confine its 
operations, in the first instance, to the manufacture of high- 
grade castings, of weights ranging from 10 lb. to-about 
3001b. The plant will have a total capacity of about 
1200 tons of castings per annum, but as contracts for part of 
this output have already been booked, provision was made 
in the designing of the works for the convenient duplication 
of the installation. The contract for the foundations, brick- 
work, and the sidings, giving access to the North-Eastern 
Railway Company’s system, is being carried out by Robert 
McAlpine and Sons, of Glasgow, and the structural work by 
Wright, Anderson and Co., of Gateshead. We understand 
that Mr. J. A. Auderson, late of the Newcastle-upon-Tyne 
Electric Supply Company, Limited, has been appointed 
manager, and Arthur Reiner and Co., Queen Victoria-street, 
E.C., the selling agents of this new company. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





WANTED, BETTER CASTINGS. 


Sik,—Machine-shop foremen, wherever found, will need no ex- 
planation of the above. They with me are well aware that the 
need of good machining cast iron is one of the greatest bugbears 
with which the enterprising foreman has to contend. Like the 

r, it isalways with us. Our machine shop methods are being 
improved by leaps and bounds ; the administrative element, in its 
assistance to the shopman, has effected a real revolution ; and, 
other things being equal, we are able to turn out work in a great 
deal less time than we could only a short time since. The ‘fly in 
the ointment” is bad castings. Without them the work of the 
machine shop foreman would be a comparative sinecure. Before 
the onward march of hard and defective castings, all ‘‘time 
study,” piecework, premium plans, and Taylor and Gant methods, 
lose the greater part of their possible value. 

With expensive machine tools, good tool steel, close supervision, 
and good pay to those who excel, we strive after the last per cent. 
of economy in production. We set our prices; everyone is in 
good fettle to make the job pay, when up comes the trouble— 
** castings !”—some too hard to cut at all, some that can be just 
machined, but take about four times as long as they would if 
made of proper material, and some which are scrapped through 
unpassable defects, 

‘Time-study prices have to be abandoned ; discussions arise as to 
whether the man should be paid a bonus, defective castings have 
to be replaced, upsetting altogether the excellent plan of doing 
the whole of a certain detail at one stretch, for the replacement 
has to be set and machined by itself. Even greater evils abound ; 
the job is badly wanted, and the castings turn out bad. On 
account of time, and perhaps a penalty, the castings are passed by 
the shops in all good faith, but do not pass the ‘‘ last post.” 

It is time this trouble stopped. It is far from being unpreventable, 
as some of us are fully aware. I do not want to be ‘‘too hard” on 
the foundry, though their castings are “too hard” onus. I would 
say to the founder:—‘‘Guarantee to supply me with castings, 
made of such a mixture, free from all defects, and which I can 
machine with a certain tool steel at so many feet per minute, and 
I will pay you an agreed amount per cwt., but such castings must 
not weigh more than 5 per cent, in excess of our stated weights. 
In case the castings prove bad when being operated on, or in use, 
they must be replaced free of cost, and all time expended on such 
casting be refunded (in cost) by the founder.” 

Iam aware the founder will resent this, yet it is a just arrange- 
ment which has many dents in « cial life. The 
machinist’s employer’s burden is bad enough, truly ; h» sometimes 
puts a lot of time on top of a bad casting ; inadvertently the job is 
put back, his reputation for prompt delivery is soriously assailed, 
and this, we must admit, has a direct money equivalent, often a 
greater one than the founders. I am afraid we nurse the 
founder, and palliate his shortcomings unwarrantably, and I have 
an idea he pities our credulity. He can supply good machinable 
and passable castingsif hechooses, Like the machinist’s employer, 











he is after the last cent, and resorts to low-class metal and low- 
class labour to get it. 

Do we not know that the position of the foundry foreman stands 
like this? If castings are returned through being too hard, he is 
chastised ‘‘ with whips.” If he uses too much “pig,” he is 
chastised with ‘‘scorpions.” There is the crux of the whole 
matter, and the customer who is sufficiently “‘ soft” gullibly to 
accept the hard castings, of course gets them. While he who is 
alive to his rights, and conscious of the founder's capabilities, will 
get good castings every time. The time has been gone long ago 
when the moulder was permitted to say, ‘‘I have made the mould, 
and I have poured some metal, but the Lord knows what’s coming 
out, I don’t.” 

We expect the founder to use all the means available, to be as 
precise as we machinists claim to be, to ask for no palliation, but 
to give us good metal to work with. I have no desire to offend 
anyone’s susceptibilities, but only to remind our colleagues of what 
we require, and what they can accomplish, for it is no use for us, 
who profess to be engineers, to pretend to be economists if we do 
not seek and pursue such economy by all the means available. 

London, August 28th. J. T, Towson. 





MAXIMUM BENDING MOMENT. 


Six,—The following simple formula and its derivation, which | 
have not been able to find in any text-book, may be of use to some 
of your readers who have occasion to find the position of the 
maximum bending moment in a beam with a uniform load over 
the greater part of its length, but dying out from a given point 
towards one of the supports. This is a constantly recurring pro- 
blem in practice in the care of skew bridges. 
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The formula, as will be seen, is derived from the shear diagram 
and is based on the properties of similar triangles. 
Blackheath, September 11th. Noe E, BRITTON. 





ELECTRIC RAILWAYS. 

Sir,—The monthly notes in THE ENGINEER are usually so care- 
fully written that it is surprising to find the writer of that on the 
“ Electrification of the Ouest Etat” so out of date. In the course 
of this note he says :—‘‘ The engineers intend to employ continu- 
ous current, which must necessarily prevent the extension of the 
electrical equipment to the main lines.” 

The writer of this note does not appear to have heard that the 
direct-current, high-tension, overh wire system is at the present 
time going ahead more rapidly than either the third rail or the 
single-phase system. To take the United States alone, during the 
last few years over a dozen installations on this system have been 
made, while there has only been one new installation in the past 
three years of the single-phase system ; further than this, no less 
than six single-phase lines have been changed over to high tension, 
direct current, although, as electrification extended from suburban 
lines to longer lines, one would have expected the reverse to have 
taken place. There is, however, no instance of this on record. 

The high-tension, direct-current system, certainly up to 100 
miles, can hold its own with the single-phase system, comparative 
figures for a line 100 miles long, with half-hourly service, doing 
1,000,000 car miles per annum, being :— 

Total cost for 1200-volt D.C., £30,580, including capital charges, 

” ” 6600-volt A.C., £36,960, ” ” ” 
As it will shortly be possible to use 3000-volt direct current, the 
radius of profitable operation of direct current will be extended 
even further. 

The direct-current, high-tension system has also been adopted 
on more than one line in Germany, and is about to be adopted on 
an important railway in Brazil. 

In view of the fact that nine-tenths of the important railway 
electrifications in the world have been made on the direct-current 
system it is obviously suitable for extension. Is it to be supposed 
that the directors of the Great Western Railway, the Lancashire 
and Yorkshire Railway, the North-Eastern Railway, the Pennsyl- 
vania Railway, the New York Central, to mention only a few, 
would have adopted a system which is incapable of extension to 
their main lines ? 

A great deal more might, of course, be said on this subject 
should space permit, but I have said enough to show that, as 

ards the relative advantages of the two systems—at least, up 
to 100 miles—thereis nothinginit. Beyond that distance a second 
generating station would usually be needed in any case, enabling 400 
miles of track to be fed from two stations—enough for any ordi- 
nary railway line likely to be electrified. 

September 12th. ENGINEER. 

[This is very ingenious asa ‘‘ boost” for direct-current working, 
but would be more convincing if ‘‘Engineer” could show that 
France proposes to use that system on her main lines,—ED, 
THE E.] 





AVIATION. 


Sm,—In the report of the discussion on ‘‘ Aviation” at the 
British Association given in your last issue (page 252), I notice a 
slight error in the remarks attributed to me. : 

A previous speaker had referred to the gustiness of the wind 
near the ground, and I pointed out that this gustiness was found 
on the records of an anemometer 100ft. above the surface, but that 
other observations (by means of kites) had shown that the wind 
became much more steady at greater heights. The winds at 100ft. 
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should;be included in the surface gusty layers. This level is not 
to be taken as the surface of separation between the gusty and 
steady currents as your report implies. 


As some practical aviators are probably included among your | 


readers, perhaps you will be good enough to insert this correction. 
Oxon., September 11th. J. S. DINEs, 





FOREIGN REPRESENTATIVES. 
Srr,—Several times lately I have desired to obtain particulars of 


articles advertised in your journal, the manufacturers of which, I | age ! 
| ton-mile ; consequently the above saving in ton-miles means | 


have every reason to believe, are represented in this country. 
The delay occasioned by correspondence direct to Britain is often 


use of a single unit of great power instead of two or more 
units of less power in handling a given amount of tonnage. 
For instance, the total weight in working order of the | 
articulated locomotive and tender is 194,2001b., or approxi- 
mately 97 tons, less than the aggregate of the two consolida- 


tion locomotives with their tenders. The length of the 
division is 18.7 miles, which gives, in round numbers, 





| sion. 
| the 7 of Lochaber, including Glens Nevis, Roy and Coe 
il 


| 1800 ton-miles less for the articulated locomotive per trip, as | 


of serious import, and leads to the purchase of those articles that | 


happen to be the better represented here, very often of foreign 
manufacture and sometimes unsuitable. 


ments the names of their foreign representatives from whom cata- 
logues, &c., could be obtained. 


Springs, August 19th. COLONIAL READER, 








MALLET SUPERHEATER LOCOMOTIVES. 





IN June of last year the Delaware and Hudson Railway 
received six Mallet locomotives from the American Locomo- 
tive Company. These at the time of their construction were, 
we believe, the most powerful engines in the world. They 


compared with the two consolidation engines. The consoli- 
dation locomotives burned on the average .68 lb. of coal per 


a resulting reduction of 1225lb. of coal per trip, or 6.4 of 
the average total amount of coal burned (19,074 lb.). Then, 
again, both classes of locomotives have approximately 


I would suggest that your clients should insert in their advertise- | 100 square feet of grate area ; consequently with the single 


unit there is 100 square feet less of grate area to consume 
coal when the train is standing on a siding. It will be 
readily appreciated that considerable economy of fuel results 
from this cause. The tests showed that the consolidation 
locomotives burned an average of 55.8 lb. of coal per square 
foot of grate area per hour. Assuming that, standing on a 
siding, the rate of combustion is half of this amount, or 
28 Ib., and that in the 18 miles there is an average lost time 
of twenty minutes, which is a very conservative figure, the 
saving in coal would be 9331b., or 4.89 per cent. of the total 
coal burned. 

An excellent system of operating and handling the Mallet 


| locomotive has been adopted by Mr. Manning, which will be 


were put in pvsher service on the 18-mile rising gradient of | 


the Pennsylvania division between Carbondale and Arrarat | 


Station, where they have been in operation ever since. From 


W. C. Tower, Carbondale to Forest City, a distance of 54 | 
miles, the gradient is 1.36 per cent., and from the latter | 


point to the summit it averages about .8 per cent., with a 
number of 6 deg. and 7 deg. curves. 

Recently the Delaware and Hudson Company has received 
from the same builders four more articulated locomotives, 
practically duplicate in design of the first lot, except that 
they are equipped with the Schmidt loop-type fire-tube 
superheater. One of these later engines is shown in the 
accompanying illustration. In addition to the modifications 
in the construction of the boiler, but very little change from 
the original design was necessitated by the application of the 
superheater. In the non-superheater design the high-pressure 
steam pipes are connected to the branch pipes in the smoke- 
box, and extended back underneath the running boards to the 
high-pressure cylinder. Consequently, no change in this 
particular was necessary on account of the application of the 
superheater. Extended piston-rods are applied to all the 
pistons, and the rods of the high-pressure valves are also 
extended with superheater design. 


of interest to all mechanical officials who have to do with 
this type of locomotive. In the matter of round-house work 
the Mallet engines are segregated from the general routine. 
A building was erected at the end of the round-house, and a 
number of tools for handling the round house work were 
installed. Night and day mechanics were selected to work 
on the Mallet locomotives. Their whole time is not put in 
on the Mallet engines, but the understanding and organisa- 


tion is such that when there is work to do on those engines | 


they are the men who look after it. When overhauling is 
necessary, the articulated locomotives are taken over to the 


shop, which is about 100 yards from the round-house. At 


the shop a drop-table has been installed that permits of 
dropping four pairs of drivers at one time. With this device 


| all the wheels of the articulated locomotives can be removed 


There is, however, a difference in the valve setting between | 


the two classes of engines. The valve in both cases has a 
travel of 6in. In the superheater engines the high-pressure 
valve has a lin. steam lap, a jin. lead and in. exhaust 
clearance. The low-pressure valve has the same lap and 
lead, and a Zin. exhaust clearance. In the case of the non- 
superheater engines the high-pressure valve has a 17gin. lap, 


in twenty minutes after they are ready to be taken down. 

As far as the operation is concerned, a maximum speed 
limit of 15 miles an hour, both working under load and 
coming down the grade light, has been fixed. All the articu- 
lated locomotives are equipped with speed recorders, and the 
rule regarding speed limit is rigidly enforced. Any engineer 
exceeding the speed limit is punished, and as a result the 
rule is universally observed. The locomotives are run for- 


| ward up the hill for thirty days and then turned and run 


backwards for an equal length of time, thus equalising the 
flange wear on the tires of the front and back systems. 
There can be no doubt that this careful system of operation 
contributes largely to the successtul service which these loco- 


| motives are performing. 


@ gin. lead, and a qin. exhaust clearance, while the low- | 


pressure valve has a lin. steam lap, a jin. lead, and a jin. 
exhaust clearance. The boiler of the engines here illustrated 
is fitted with 270 tubes, 2}in. in diameter, 24ft. long, and 
42 flues 54in. in diameter. 

Shortly after the first lot of engines went into service, tests 
were made to determine their fuel and water consumption as 
compared with the Delaware and Hudson class E5 consolida- 
tion locomotives whose place they took in pusher service. 
These later engines have a total weight of 253,000 lb. without 


tenders, of which 223,000 lb. are on the driving wheels, and 
a tractive power of 49,700 1b. Observations were taken of | 


several runs made by the same two class E 5 locomotives 
working together as pusher, and also of locomotives Nos. 


1600 and 1605 of the articulated type, working separately. | 


In order to obtain the fairest basis for comparison only, the 


results of those runs in which conditions were most nearly | 
alike were tabulated, and there were four such runs in each | 


case. 


We understand the general averages showed that the | 


articulated locomotives hauled within 2.7 tons—as much as | 
two consolidation locomotives together at approximately the | 


same speed, and burned 44 per cent. less coal. 
From records of the fuel consumption of the articulated 


locomotives covering the time since they have been in | 


service, Mr. Manning, superintendent of motive power, | 
states that they have maintained the averages shown in the | 


tests made. Similar tests will be made of the superheater 


locomotives, which will permit of interesting comparisons | 
with the locomotives using saturated steam. 

An analysis of these figures and a consideration of the | 
causes which produce the economy shown bring out some | 
very interesting points as regards the saving effected by the 


The following are the leading particulars of these large 
engines :— 


Spe v7 fie ations. 

Loaded weights— 

On driving wheels 457,000 Ib. 

Total of engine .. 457,000 Ib, 

Tender .. 168,800 Ib, 
Wheel base— 

. See eee, 

EEE ee era ae ll 

Total ofengine .. .. .. 40ft. Zin. 

Total of engine and tender 75ft. 74in. 
Cylinders— 

NE i ais iow Np wer isiy ao. + od) ae Ce, es Ce 

Stroke of piston.. arteries 
Wheels— 

Driving wheels, diameter outside 5lin. 

Tender wheels, diameter ae 33in. 
Journals (diameter and length)— 

Pe a 10in. x 12in. 

Tender .. 10in. x 12in. 
Boiler— 

| Pre see Conical connection 

Working pressure per sq. in... 220 Ib. 

Outside diameter at front end 90in. 

Length of fire-box inside 126in. 

1l14in. 


Width of fire-box inside .. 
Tubes, number .. os 270, 2}in.; 42, 54in. 
Tubes, diameter. . Fae eee US 
aaa ere rere 
Evaporative heating surface, tubes ae 

Evaporative heating surface, fire-box 
Evaporative heating surface, total .. 
Superheater heating surface .. 





Grate area .. . ft. 
Kind of fuel.. Bituminous 
Tender— 
Type of tank Water bottom 
Tender frame Steel channels 
Water capacity .. 9000 galions 
Fuel capacity Te CT Te ae 
Maximum tractive power (working compound) 105,500 Ib. 
Maximum tractive power (working simple) 126,600 Ib. 


| duty. 


| upset his balances, and for which he could not account. 





FORTHCOMING ENGAGEMENTS. 





SATURDAY, SEPT. 9TH, TO WEDNESDAY, SEPT. 2071 


GEOLOGISTS’ ASSOCIATION OF LONDON.—September Long Excur- 
The first part of the excursion will be devoted to a study of 


and Fort liam will be the headquarters. The second part of 
the excursion will be devoted to the Geology of the Broadford 
district of the Island of Skye, and the headquarters will be at 
Broadford. Full particulars of excursion may be obtained frowr 
Mr. Alfred D. Young, 17, Vicars-hill, Lewisham, S.E. 


SATURDAY, SEPTEMBER 16TH. 

THE STEPHENSON Socigty.— Visit to Metropolitan 
Works and Generating Station at Neasden. 3.15 p.m. 
WEDNESDAY, SEPT. 20TH, THURSDAY, SEPT. 21st, anv 

FRIDAY, SEPT. 22np. 

Tue Institute or Metats.—Autumn meeting at Newcastle-on- 

Tyne. For further particulars see page 161 ante. 


Railway 


THURSDAY, SEPTEMBER 21s. 

THE STEPHENSON SocigTy.—Visit to the London and South 
Western Railway Locomotive Works at Eastleigh. Leave Waterloo 
by the 12.30 p.m. Southampteg train. 

WEDNESDAY, SEPT. 271TH, ‘THURSDAY, SEPT. 28TH, AND 
FRIDAY, SEPT. 297TH. 

MUNICIPAL TRAMWAY ASSOCIATION,—Glasgow. 
conference. For programme see page 282. 

MONDAY, OCTOBER 2np, TO MONDAY, OCTOBER 161u. 


THE IRON AND Steg. InstrTUTE.—Autumn meeting in Italy. 
For programme see page 57 ante. 


Tenth annual 


TUESDAY, OCTOBER 107. 
THE Rattway Civp.—92, Victoria-street, S.W. 
Caledonian Engines,” Rev. W. J. Scott. 7.30 p.m. 
WEDNESDAY, OCTOBER 111n. 
INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.—At 
the Institution of Mechanical Engineers, Storey’s-gate, St. James s 
Park, 8.W. President’s Address, 8 p.m. 


** Modern 








INTERNATIONAL SHIPPING AND Ou. ENGINE EXHIBITION, - 
Arrangements have now been completed for transferring the 
Newcastle Exhibition of Marine Oil Engines and Shipping from 
November, 1911, to March, 1912. This will permit engines to be 
shown running under their own power, a feature that makes an 
exhibition particularly valuable. The unanimous consent has been 
obtained of all those who booked space for November. 

FORTHCOMING ENGINEERING EXHIBITION AT BAkU.—We under 
stand that arrangements have now been completed by the Baku 
branch of the Imperial Russian Technical Society for the holding 
of an international engineering exhibition at Baku next April, and to 


| continue for six weeks, The exhibition will be held under the official 
| patronage of the Viceroy of the Caucasus, and is already receiving 


the active support of the Russian Government. The several sec- 
tions will be devoted to the display of internal combustion envines, 
air compressors, pumps, electrical apparatus, and other oil-field 
reyuirements, while a special section will be devoted to the exhibi 
tion of motor cars for commercial and private purposes. As an 
inducement to English manufacturers to exhibit, special terms 
have been made for the carriage of exhibits from the port of 
Batoum to Baku on the Trans-Caucasian railway, while after the 
exhibition closes the English exhibits will be carried upon the 
railway free of charge. The English exhibits will also be free of 
Dr. Dvorkovitz, of 1, Broad-street-place, E.C., has been 
appointed the official honorary representative of the exhibition in 
this country. 


ACurious Faut.—A rathercurioussource of error which occurred 
in a central station testing department in connection with bridge 
measurements is referred to in the columns of the Hlectrical 
Revier. The testing engineer, while using a form of Wheatstone 
bridge, found that there was a fluctuation in the —— which 

e even- 


| tually, however, traced the fault to a terminal of the bridge; this 


| for about 4in. 


terminal, to which one wire was attached, being fixed on the top 
of a marble base. On the under side of this base were two other 
wires and also a metal strip, all of these being connected to the 
terminal by means of a brass bolt which screwed into the terminal 
In order to secure efficient connection between the 


| various circuits, the head of the bolt, the wires, and the copper 
| strip had all been soldered together. The bridge had been in use 


| the terminal, thus throwing the readings into confusion. 


| circuits. That which coul 


for some years, and the terminal on casual inspection appeared to 
be quite sound. On closer examination, however, it was discovered 
that an acid flux which had been used in the sweating had crept 
up the thread of the brass bolt, and had eventually eaten it awa 
to such an extent that it only made an intermittent — wit! 
was, 
of course, a fault which was easily set right, but it is well to 
remember that acid is not a good thing to use in soldering electric 
a occur on a measuring instrument 
might also happen on a power circuit, with unpleasant results, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 


Uncertainty. 

Tye market was somewhat unsettled on ’Change in Bir- 
mingham this week. The political situation in regard to foreign 
affairs, with their ossible complications, had a disturbing influ- 
ence on trade, and busi ra tions were rather slow Sellers, 
however. held their ground fairly well, and it is anticipated that 
the quarter will be closed without retrogression, and that the usual 
negotiations will then begin for winter supplies. Most of the works 
are meanwhile well engaged and specifications are coming to hand 


satisfactorily. 


The Export Trade. 

Midland engineers and other manufacturers are glad to 
see that the exports of machinery and engines for the month of 
August compared with a year ago improved in value from 
£2.312,948 to £2,465,444, and for the eight months from 
£19 065 238 to £20,417,462, The increase in the total value of the 
shipments of power m ichinery (except electrical) has been for the 
month from £579,009 to £661,656, and for the eight months from 
£4,580,592 to £5,273,544. The improvement in the value of the ship- 
ments of electrical machinery of all kinds is from £135,082 to 
£160,701; and from £1,026,757 to £1,162,754. The engineering 
trades of the Midlands continue well engaged, and there are some 
good orders in hand. 


Pig Iron Steady. 

There was a fair amount of business to-day in pig iron. 
Staffordshire common forge was quoted 49s., part-mine 50s. to 
50s. 6d., best all-mine forge 85s., foundry 90s., and cold blast 
115s. Some of the a and Derbyshire sellers were 
asking 6d. extra on the week ; but the usual quotation was 47s. 6d. 
to 48s. 6d. for Northamptons, and 50s, to 51s. for Derbyshires A 
moderate business is being done in North Staffordshire forge sorts 
at 5ls. to 52s., and in best at 58s. to 59s, 





Manufactured Iron. 

There is a good demand for marked bars at £8, whilst 
merchant bars are in fair inquiry at £6 7s. 6d. to £610s. Plain 
sheets, singles, are quoted £7 5s. to £7s. 7s. 6d ; doubles, £7 10s. ; 
and trebles, £8. The oversea demand for galvanised sheets con- 
tinues fairly good, with spelter somewhat scarce and dear. Hoop 
iron is quoted £7, and gas strip £6 12s. 6d. to £6 15s. 


Steel Strong and Active. 

Steel occupied a good ition this afternoon, and 
Bessemer sheet bars were quoted £5, and Siemen’s qualities 
£5 23. 6d. Large quantities of sections are being produced. 
Angles are quoted £6 12s, 6d. to £6 15s.; girder plates, £7 2:. 6d. 
to £7 5s ; juists, £6 10s.; and ship plates, £7 to £7 10s. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday, 
Even Tone in Pig Iron. 

So far as pig iron is concerned, the market generally 
preserves an extremely even tone, and the attendance on the Iron 
Exchange was of about average dimensions. While buyers 
operated for immediate requirements only, there was no disposition 
on the part of sellers to transact bu-iness except at full rates 
Quotations for all classes of pig iron remain steady. Finished iron 
and steel again showed non-quotable change. Copper: With the 
exception of best selected, which was ea-ier, late rates were fully 
maintained. Sheet lead and tin: Whilst the former ruled 
unchanged, English tin ingots showed a reduction. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s. 6d. to 54s.; Derbyshire, 53s 6d. to 54s ; North- 
amptonshire, 54s. 6d. to 54s. 9d.; Middlesbrough, open brands, 
56s. 4d. to 56s. 7d. Scotch: Gartsherrie, 60<. to 60s. 3d.; Glen- 
garnock, 58. 9d. to 59s. 3d.; Eglinton, 57s. 9d. to 58s. 3d., 
delivered Manchester. West Coast hematite, 64s.; East Coast 
ditto, 61s. 9d., both f.o.t. Delivered Heysham: Gartsherrie, 
58s. to 58s. 3d.; Glengarnock, 58s. 9d. to 57s. 3d.; Eglinton, 
55s. 9d. to 56s. 3d. Delivered Preston: Gartsherrie, f8s, to 58s. 31.; 
Glengarnock, 57s. 9d. to 58s. 3d.; Eglinton, 56s. 9d. to 57s 3d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s, 6d. Steel: Bars, £6 15s. to £7 5s.; Lancashire bcops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; 
boiler plates, £7 15s. to £7 17s. 6d.; plates for tank, girder, and 
bridge work, £7 to £7 5s.; English billets, £5 to £5 5s.; foreign 
ditto, £4 12s. 6d. to £4 15s.; cold drawn steel, £9 5s. to £9 10s. 
Copper: Sheets, £71; tough ingots, £59 10s to £60; best selected, 
£60 to £60 10s, per ton; copper tubes, 84d.; brass tubes, 6]d.; 
condenser, 7{d.; brazed brass tubes, 84d.; rolled brass, 6$d.; brass 
wire, 7d.; brass turning rods, 7}d.; yellow metal, 6d. to 64d. per 
Ib, Sheet lead, £16 10s. to £16 15s. per ton. English tin ingots, 
£187 per ton. 


The Lancashire Coal Trade. 


On Tuesday there was a good attendance on the Coal 
Exchange, and there was some excitement consequent on a meet- 
ing of the Lancashire Coal Owners’ Association held in Manchester, 
when it was decided to advance all kinds of house coal 10d. per 
ton, to come into operation to-day (Friday). Oa contracts over 
next year the fivure was fixed at 10d. per ton higher. Next week 
the advanced official quotations will be given. 


New Plant at the Municipal Power Station. 


At the Stuart-street power station the erection of the new 
Zoelly turbine for the 7500-kilowatt turbo-alternator set is practi- 
cally completed, and it is anticipa’ed that this additional unit will 
be available for use by about the middle of next month. The 
turbine differs in several respects from its companion in the same 
station. Amongst other features the angle of the blades of the 
first three wheels has been altered, and an improved method of 
fixing the blades has been adopted. The extreme outer bearing 
has been dispensed with, reducing the overall length of the 
set by about 3ft. The stop valve and emergency valve 
have also undergone a change. The turbine has been built 
by Howdens, the condenser by Richardsons, Westgarth and 
Co., Limited, the turbine-driven circulating pump by Greenwood 
and Batley, Limited, and the air pump is of Richardson’s kinetic 
type, also driven by a turbine. Mr. Pease is about to make a 
further addition to the plant in the shape of an exhaust turbo- 
alternator set of 4000-4500 kilowatt capacity, which is to operate 
with the exhaust from the six cross-cowpound reciprocating engines 
by Yates and Thom, which have been in service for some years. 
In connection with this turbine, which is claimed to be the largest 
exhaust turbine set constructed in this country, the Mirrlees- 
Watson high-level jet-condensing plant has been specified. 


A New Road. 

On Tuesday last, the Lord Mayor of Manchester formally 
opened a new road which has been constructed by the Corporation 
between Lower Crumpeall aud Harpurhey. The road is 1030 yards 
long and 14 yards wide throughout, and is paved with granite 





setts and stone flags. The total cost of the roadway, which is 
called Central-avenue, has been nearly £34,000. Notwithstanding 
the difference in levels between Harpurhey and Lower Crumpsall 
the gradients are easy compared with those of neighbouring 
thoroughfares, varying between 1 in 34 and 1 in 31, 


The Dispute at the Lancashire and Yorkshire Railway 
Works. Horwich, 

No settlement of the dispute between the Lancashire 
and Yorkshire Railway Company and its workpeople at Horwich 
was arrived at as a result of the interview between the men’s com- 
mittee and the managers on Monday last. A number of grievances 
concerning workshop practice are said to have been practically 
settled, but the company refused to admit for discussion two 
claims which were made after the men struck work, namely, a 
minimum wage of £1 per week for labourers, and the abolition of 
the present medical test. The men’s committee has been informed 
by the management that unless within 48 hours notice is given 
that work will be resumed the concessions made by the employers 
will be withdrawn. 


Lancashire Miners. 

At a joint conference of the Committee of the Coal Owners’ 
Association and the representatives of the Lancashire and Cheshire 
Miners’ Federation, held in Manchester on Monday last, a pro- 
visional agreement with regard to the wages question was come to 
which practically removes the danger of an immediate strike. The 
agreement affects about 90,000 men. The nature of the agreement is 
not made public. The demands of the workers were extensive, and 
included an increase of 50 per cent. on the rate of wages in 1888, 

yment of ls. 10d. a day to. boys at the age of 14 years, rising to 
s. per day at the age of 21. 


The Port of Manchester. 

According to the Board of Trade Return on the imports 
and exports of merchandise of the principal ports of the United 
Kingdom during 1910, Manchester takes the fourth place amongst 
the ports as regards values. The total value of imports to Man- 
chester and neighbouring towns was £29,945,0' Oand the value of the 
exports £17.489,000, making a total of £47,434,000, or an increase 
of £4,000,000 as compared with 1909. Naturally raw cotton stands 
at the head of the list of imports. During the season ended 
August 3lst, the total import of this commodity to Manchester 
from all sources was 709,293 bales, including 383,064 bales of 
American, 219,566 bales of Egyptian, 6650 bales of East Indian, 
and 13 bales from South America. The total import shows an in- 
crease of 240,000 bales over that for the preceding year. 


Hustling by the Cunard Line. 

It is questionable whether anything much smarter than 
the ‘‘turn-round” of the Lusitania at Liverpool during the past 
week-end has ever been accomplished in the shipping world. The 
boat arrived at Liverpool early on Saturday morning, and after 
she had disembarked her passengers and mails she went into dock, 
where 1000 tons of cargo were discharged and a similar amount 
taken on board. Then followed the loading of 7000 tons of coal, 
700,000 gallons of water, and provisions for nearly 3000 persons. 
The work involved the employment of 1000 men working night 
and day. The vessel was back again at the landing stage early on 
Monday afternoon, and by five o’clock commenced steaming for 
New York with over 2000 passengers. The vesse] will it is anti- 
cipated, reach New York next Saturday evening, and will then 
have crossed the Atlantic three times in less than twenty days. 
The object of the hustling is to make up the trip lost owing to the 
recent strikes. 


Manchester Association of Engineers. 

A large number of members cf this society availed them- 
selves of the invitation of Hans Renold, Limited, to visit the new 
works at Burnage last Saturday afternoon. Under the guidance 
of Mr. Renold and his assistants the visitors were conducted over 
the extensive premises, and were enabled to follow the complete 
process of pitch chain manufacture. 


BARROW-IN-FURNESS, Thursday. 


Business in the hematite pig iron trade is still very slack. 
Smelters on every hand are experiencing but a moderate 
demand for their iron, and the new contracts coming to hand are 
not large, for there is no disposition to place good contracts either 
for prompt or future delivery. There is a large production of iron, 
rather more than is necessary at the present time, but no curtail- 
mnt has been decided upon. Owing to a labour trouble at 
Workington furnaces were damped down early last week, but with 
a settlement on Friday the works were again in full swing on 
Saturday last. Some 1500 men were affected. Prices are un- 
changed, with mixed numbers of Bessemer iron at 643. per ton net 
f.o b., and special sorts, for which there is a steady demand on 
general home account, are at 67s. to 70s. per ton. No business is 
being done in warrant iron, and sellers are quoting 62s. 9d. per ton 
net cash. 


Iron Ore. 

Iron ore finds a good sale locally, and the good output of 
metalisbeing maintained in North Lancashire as well as Cumberland. 
Best sorts of ore are in good all-round request, and good shipments 
are being made to Scotland from Cumberland ports. Barrow 
shipments are only moderate. Prices are unchanged, with good 
average sorts of native ore at 10. to 12s., and the highest qualities 
of Hodbarrow ores are at 19s. 6d. per ton net at mines. There is 
always a good sale for this class of ore. Great interest continues 
to be shown in the ore dividing experiments near Barrow. The 
importations of Spanish ore have been rather larger of late, two 
good cargoes reaching Barrow last week. This class of ore is 
quoted at 20s. per ton delivered. Irish imports are slow at present. 


Steel. 

The steel trade presents nothing that is new. There is a 
steady activity noticeable both at the Barrow works and also Moss 
Bay, but at the same time the output is by no means being rushed. 
Rails are occupying most attention, and a steady run is being kept 
up. The orders are for Ceylon, the Queensland Colonies, and other 
overseas places. New business is not over plentiful. Heavy sec- 
tions are quoted at £5 12s. 61. to £5 15s. per ton. Light rails 
have been rolled in West Cumberland, but there is not a big call 
for them, and they are quoted at £6 5s. per ton. Heavy sections 
of tram rails represent a limited business at about £8 10s. per ton. 
General sections of steel command a fair sale, but nothing is being 
done at Barrow in steel for shipbuilding. 


Shipbuilding and Engineering. 

These trades are busily employed. A little army of men 
is at work on the Princess Royal, and the small Chinese cruiser is 
rapidly being fitted out. In the yard the huge Japanese battle- 
ship is well in hand. No new orders are reported. 


Shipments. 
The export shipping trade is poorly employed. The 
figures show a big decrease on the year. Fuel is in quiet demand, 
and coke is not in good supply yet. 








THE SHEFFIELD DISTRICT. 
(From owr own Correspondent.) 


General Conditions. 


EMPLOYMENT continues brisk in most branches of the 
steel trades, but as is usually the case in Doncaster race week there 





is this week a holiday tone in business circles, Very few transac- 
tions are reported in the pig iron and raw material trades, and the 
output of coal has been greatly restricted by a number of collieries 
‘* playing ” onaccount of the races. Despite the severe shrinkage 
in exports revealed by last month’s returns, manufacturers report 
that orders on colonial account continue very satisfactory: The 
sharp decline in cutlery exportsis attributed to the recent strikes, 
the trouble at Liverpool being particularly felt. It is stated that 
packages consigned from Sheffield on the eve of the dock troubles 
are still held up, and in some instances all traces of the consignment 
have been apparently lost. Some houses doing a large Australian 
and South African trade are inclined to think that business will 
taper off before long, and generally speaking it cannot be said that 
manufacturers are looking forward to the autumn and winter trade 
with as much confidence as they did a year ago. Fears are also 
being entertained of a possible colliers’ strike, and there i3 a pretty 
general disposition to increase stocks of fuel. At the moment, 
however, order books are well filled. 


The Coal Trade. 

A considerable interruption to normal working at the pits 
has been caused this week by the Doncaster races. In the mean- 
time the demand has remained strong on shipping account, a good 
deal of leeway having to be made up owing to the recent disloca- 
tion of traffic. The wagon supply is better, so that good ow 
gress should be made until the close of the shipping season. The 
demand for industrial consumption is large, a reserve stock being 
accumulated at many works. Prices are very firm at 9s. to 9s. 6d. 

r ton. Some expiring contracts for railway locomotive fuel have 

en renewed with North-East Derbyshire collieries. The tenders 
have been under consideration since July. They were sent in at 
8s. 3d. per ton for best Derbyshire hards, but a basis of 8s. per 
ton at pits has just been accepted, being a reduction of 3d. per 
ton on the prices obtained in June last year. 


House Coal. 

The firmer tone noted last week in the house coal trade is 
fully maintained, and some of the collieries have issued new lists 
increasing prices to the winter rates which will operate on contracts 
from October Ist. The advances range from 9d. to ls. 6d. per ton. 
Owing to the increased public demand and the lack of stocks at 
the collieries, the customary advance on October ist of 1s. per ton, 
which is now being partially discontinued, will apply without 
exception. As we have already indicated, the colliery position has 
of late been strengthened by the scarcity of empty wagons, on 
which account outputs had been materiaily reduced. Had the 
collieries been enabled to work full time, the present accelerated 
demand could have been easily met. 


Slacks. 

There is no weakening in the position of the slack market, 
supplies being scarce. Collieries are in arrear with contract 
deliveries, so that there is practically no fuel obtainable in the 
open market. Cuking smalls are in larger supply, owing to the 
increased outputs of house coal pits, but the demand readily 
absorbs the production. Quotations :—Best washed smalls, 5s. 9d. 
to 6s.; best hard slacks, 5s. 6d. to 5s, 9d.; seconds, 4s, to 4s. 6d., 
all per ton at the pits. 


Pig Iron. 

In the pig iron trade business continues very quiet. Most 
of the local buyers appear to be well covered for some time to 
come, having bonght heavily towards the beginning of the year. 
Those whose contracts are running out are not renewing just at 
present, but are endeavouring to obtain concessions in price, which 
makers, however, refuse to give. Hematite is easy in tone, and 
makers of ordinary mixed numbers are said to be cutting prices, 
Quotations :—Liucolnshire, No. 3 foundry, 50s. 6d.; ditto forge, 
mottled and white, 49s 6d.; ditto basic, 52s.; Derbyshire foundry, 
50s. to 50s, 6d.; ditto forge, 47s. 6d. to 48s., all per tun delivered 
this district. East Coast hematite mixed numbers, 67s. 6d. to 
68s. net ; West Coast ditto, 77s. 6d. to 783., less 24 per cent. dis- 
count. Bar iron, £6°15s. Basic billets, £5 5s. to £5 15s. 


The Steel Trade. 

A fair number of orders continue to be received for ordi- 
nary castings and forgings. Railway material is busier, home 
orders being steady, while on South American account there isa 
larger supply of work available for makers of tires, axles, springs, 
&c. There is also some Indian work on hand. The heavy arma- 
ment branches are all well occupied. Forge masters, who have to 
rely upon the competitive market, report trade to be somewhat 
sluggisb, and there 1s also keen competition for foundry work in the 
market. The local rolling mills are busy. Light steel material 
and tools of many descriptions are in strong overseas demand, and 
the cutlery and plate trades are remarkably busy, chiefly on ex- 
port trade, The leading firms have decided to raise cutlery prices 
by 5 per cent., owing to the steady advance in recent years of all 
kinds of raw materials and the increased costs of production due 
to the carrying out of the new Home-office regulations regarding 
the removal of dust from grinding wheeis. The exports of cutlery 
last month were valued at £54 337, as compared with £72,064 in 
August, 1910; and of plate and plated guods £80,858, as com- 
pared with £99,304, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE sellers of Cleveland pig iron fail to experience the 
improvement in demand and prices that is usually reported at this 
season of the year, and which was the more confidently looked for 
this year because of the revival in the finished iron and steel indus- 
tries. It is at least four years since business in steel was so brisk, 
and in some branches indeed the experience with regard to demand 
is the best on record. Yet dullness is the chief characteristic of 
the Cleveland pig iron trade as far asconcerns sales. Nevertheless 
the shipments of pig iron are excellent, in fact the best of any 
month this year except May, no less than 57,071 tons having been 
exported. And more would have been sent away if all the iron 
could have been forwarded to Germany that has been bought and 
has become due for delivery. A considerable tonnage is, however, 
in makers’ yards in this district which should have been in the 
hands of the German founders, but owing to the lowness of the 
water in the German rivers and canals the iron cannot be forwarded 
from the ports on the other side, and so is kept here. The stock of 
Cleveland pig iron in the public stores in spite of this decreases. 
But good statistics fail to influence the market favourably, and it 
is chiefly the uncertainty in regard to the Moroccan question that 
is detrimentally affecting the market, and preventing consumers 
anticipating requirements. Continental consumers generally in 
September buy freely for autumn delivery, but there appears to 
be too much political disquiet and labour unrest, which affects 
confidence. Cleveland warrants have been this week as low as 
46s. 6d. per ton cash buyers, a lower figure than has been known 
since July. A slight advance on this was reported on Wednesday, 
when the price went up to 46s. 9d. No. 3 Cleveland G.M.B. pig 
iron has been maintained all the week both by producers and 
second-hands at 47s. per ton for September-October f.0.b. delivery. 
Some of the furnaces which were damped down because of the 
railwaymen’s strike last month have been working badly since, and 
the output of No, 1 has been short of requirements ; it has there- 
fore been realising a higher relative price than No. 3. At one 
time it was only 1s. 6d. dearer than No. 3 ; to-day it is 4s. dearer, 
51s, being the regular quotation. Nos. 4 foundry and 4 forge are 
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at 46s, 6d.; and mottled and white at 46s., and of these there is a | resisting all attempts further to reduce the values of their special 


larger supply than usual, but the surplus is not going into the 
public stores. 


Hematite Pig Iron. 

A good account cannot be given of the condition of the 
East Coast hematite iron trade, business being very slow and prices 
tending rather to weakness, notwithstanding the active state of 
the steel industry. Makers compete keenly among themselves, 
and they have likewise to contend with the competition of the 
scrap steel merchants, who, it is affirmed, are accepting prices 
which cannot be profitable for them. In the early part of the year 
they bought scrap heavily at prices substantially above those now 
ruling. At present scrap steel is very plentiful and cheap, and it 
is not a little difficult to dispose of all that is offered even at the 
existing low rates. Itis reported that one important firm of steel 
manufacturers has bought a large quantity of hematite iron at 60s. 
per ton for mixed numbers, but the general quotation both of 
makers and second hands is 61s. per ton for f.o.b. early delivery, 
and 60s. for No. 4 forge. Though the situation is not favourable 
several furnaces to produce hematite ore iron other than ordinary 
Cleveland have been put in operation this month. William Whit- 
well and Co. have blown in a furnace at the Thornaby Iron- 
works, Thornaby-on-Tees, and have now all their three 
furnaces at work. The Weardale Steel, Coal, and Coke Company 
has blown in a furnace which it has had rebuiltat the Tudhoe Iron- 
works, near Spennymoor, and Gjers, Mills and Co. have restarted 
a furnace at the Ayresome Ironworks. Against this it may be 
reported that the Seaton Carew Iron Company has blown out one 
of its three furnaces; it has a fourth furnace nearly completed, 
but will probably not hasten to put it in operation. 


Ore and Coke. 

Some sales of Algerian and Swedish iron ores have been 
made lately, but nothing has been reported in Rubio ore. Never- 
theless, the prices of the latter are stiffer, because of the strikes 
that are in progress at the iron ore mines in the Bilbao district. A 
large number of men are already out, and there are indications of 
the disaffection extending. This cannot but raise the price of ore, 
and, added to this, it may be reported that the rates of freight 
are increasing, as the supply of steamers is not equal to the re- 
quirements. That also relates to all other imported ores, so that 
w2 may expect all such ores to become dearer, which is a feature 
that ironmasters do not regard with equanimity, when the pre- 
sent prices of pig iron are not profitable, and there appears to be 
small chance of successfully raising quotations. The rate of freight 
at present from Bilbao to Middlesbrough is 4s. 104d. per ton, a 
higher figure than has been known for a long time. Merchants 
are asking 19s. 6d. per ton for Rubio ore delivered c.i.f. Tees, and 
are not prepared to take less. Ironmasters are getting their fuel 
somewhat cheaply; in fact, they have not had coke so low for 
sev: ral years, and can buy furnace coke delivered Middlesbrough 
at lds, 6d. per ton. The production of coke has been reduced, the 
stocks are much less than they were, and the demand from abroad 
has increased. 


Stocks of Pig Iron. 

One feature of the pig iron trade which is regarded with 
considerable satisfaction is the continued decrease of the stock of 
Cleveland pig iron in Connal’s public warrant stores. This, after 
three years of unchecked increases, should tend to strengthen the 
market. On the 13th the stock was 591,693 tons, a decrease this 
month of 4098 tons. No less than 537,389 tons of this stock was 
No. 3 quality. 


Manufactured Iron and Steel. 

It is a very long time since there was such activity in the 
finished iron and stee] industries of this district, or since the 
prospects were so encouraging. Several of the leading manu- 
facturers are assured of full work for quite a twelvemonth 
and some for even longer ahead than that. Nearly all firms report 
favourably respecting the state of their order books, and work is 
generally very full. There are large exports of rails, plates, gal- 
vanised sheets, and bars. A few days ago a large consignment of 
extra large steel plates was received at Middlesbrough from the 
Clyde district for shipment in one of the Maru liners. Exports 
have been particularly large during the last few weeks from the 
Tees to Japan and India. Heavy steel rails are maintained at 
£5 12s. 6d. per ton net f.o.b., and cast iron railway chairs at 
£3 12s. 6d. net f.o.b. Steel ship plates are in good demand at 
£6 15s., but iron ship plates do not sell so well, though they can 
be had at £6 10s., whereas not long ago they were 7s. 6d. per ton 
dearer than steel] plates. The above-named prices are for delivery 
at the shipyards on the North-East Coast, but steel ship plates for 
export can be purchased from manufacturers at £6 10s. per ton 
f.o.b. Steel ship angles are at £6 7s, 6d , and iron ship angles at 
£7, both less 24 per cent. f.o.t. Steel bars are at £6 Bs and iron 
bars at £7, less 24 per cent. f.o.t. in each case. Steel hoops are at 
£6 12s. 6d., steel strip at £6 10s., steel joists at £6 10s., steel sheets 
at £7 7s. 6d., and iron ship rivets at £7 7s. 6d., all less 24 per cent. 
f.o.t. Galvanised and corrugated steel sheets, 24 gauge, are at 
£11 5s. per ton, less 4 per cent. f.o.b. 


Shipbuilding, &c. 

The shipbuilding industry continues as brisk as ever, and 
the outlook is very encouraging. Last Friday Swan, Hunter and 
Wigham Richardson, Limited, launched at Wallsend-on-Tynea new 
floating dock for Wilton’s Engineering and Slipway Company, of 
Rotterdam, the second they have constructed for the same owners. 
The dock is 365ft. long and 81ft. wide, and is a double-sided self- 
docking dock of the type known as the bolted sectional—the latest 
improvement, it is claimed, in floating docks. The dock is built 
in three sections, which are bolted together and are disconnected 
only when self-docking is required for painting or repairing under- 
water parts. Any two sections of the dock can lift the third sec- 
tion to a height sufficient to allow bargesor workmen to pass under- 
neath. The pumps are centrifugal and are driven by electrical 
motors. On the site of the shipyard at Middlesbrough of 
R. Craggs and Sons, a wharf having a frontage of 520ft. to 
the river Tees is being erected by T. Roddam Dent and Sons, 
Limited. The designs have been prepared by Mr. I. C. Barling, 
M. Inst. C.E, Middlesbrough. One-half the wharf is to be ready 
by next January, and the remainder in April. The dispute at the 
shipyards between the holders-up and the riveters has not been 
settled yet ; on the contrary, it threatens to extend. In the ship- 
repairing yards the labourers, chippers, painters, cementers, 

lumbers’ labourers, joiners’ labourers and blacksmiths’ strikers 

ave applied for an advance of wages, and a conference between 
the officials of the National Amalgamated Union of Labour, acting 
on their behalf, and the members of the North-East Coast Ship- 
repairers’ Association is to be held to discuss the question. The 
Federated Shipbuilding Employers have decided to give to the 
boilermakers an advance of 5 per cent. on piecework and 1s. per 
week, or a farthing per hour, the advance to take effect on or 
about October 11th, according to date of pay commencing. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Pig Iron Warrant Market. 

THERE has been a notable absence of demand this week 
for pig iron warrants. At several meetings of the ‘iron ring ” on 
the Glasgow Exchange not a single transaction took place. It is not 
easy to account for the indifference of dealers, unless it be that 
they have made up their minds that prices should go lower. The 
makers of pig iron, it is well known, have for some time been 


e 





brands, and no doubt they have been aided to some extent in this 
policy by the ve out of furnaces and the slight reduction in 
stocks. At the same time a large consumption is going forward. 
No doubt the quantity of pig iron sent to Scotland from the 
Cleveland district has been much reduced in recent weeks by the 
strike of dock labourers at Grangemouth, but now that the trouble 
there has been got rid of, the imports are gradually increasing, 
and in the next few weeks ought at least to reach the normal 
quantity. The arrivals in the past week amounted to 9776 tons, 
com with 12 582 in the corresponding week, and there is a 
total decrease of 27,496 tons in the aggregate arrivals since the 

inning of the year. In the first two days of this week only 
1 tons of Cleveland warrants changed hands in our market. 
Since last report the prices have been 46s. 94d. to 46s, 11d. per 
ton for cash, 47s. 04d. to 46s. 10d. one month, and 47s. 8}d. to 
47s. 4d. for delivery in three months. 


Scoteh Pig Iron Trade. 

A quiet feeling marks the Scotch pig iron trade at the 
moment, in sympathy with the condition of warrants. In coast- 
wise shipments there has been some improvement, but the foreign 
exports of Scotch pigs are comparatively small and disappointing 
in view of the inquiries that have been coming to hand. Home 
consumption is fairly steady, and those on English account show 
an improvement, but the purchases are behind what has often been 
experienced at this time of the year. The unsettled state of 
European politics is believed to bave a bad effect on business at 
the moment. Prices of G.M.B. iron at the call of merchants are 
this week quoted 6d. lower. Govan and Monkland, f.a.s. at 
Glasgow, Nos. 1, are at 56s.; Nos. 3, 55s.; Carnbroe, No. 1, 
59s. 6d.; No. 3, 55s. 6d.; Clyde and Calder, Nos. 1, 60s. 6d ; 
Nos. 3, 55s. 6d.; Gartsherrie, No. 1, 61s.; No. 3, 56s.; Langloan, 
No. 1, 63s.; No. 3 58s.; Summerlee, No. 1, 64s.; No. 3, 59s.; 
Coltness, No. 1, 82s.; No. 3, 58s.; Eglinton, at Ardrossan or 
Troon, No. 1, 56s.; No. 3, 55s.; Glengarnock, at Ardrossan, No. 1, 
64s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 57s.; No. 3, 55s.; 
Shotts, at Glasgow or Leith, No. 1, 62s.; No. 3, 57s. 6d.; Carron, 
at Grangemouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per ton. An 
additional furnace has been put in blast since last report, and there 
are now 83 in operation in Scotland, compared with 84 at this time 
last year. The shipments of pig iron from Scotch ports amounted 
to 2189 tons foreign, and 3740 coastwise, the total of 5929 tons 
being 698 tons less than in the corresponding week of 1910. 


Hematite Ore and Pig Iron. 

The occurrence of a strike at Bilbao has been so far 
regarded as of only minor importance in the hematite trade. 
Were the dispute prolonged a different view of it might probably 
be adopted. But users of hematite ore, or the more important of 
them, are not so dependent on supplies from Bilbao as they were 
in the earlier times of the industry. Supplies are now drawn from 
quite a variety of sources, and some of our ironmasters have mines 
of their own, from which ore is regularly brought to this country. 
At a number of the works good stocks of ore are on hand, so that 
there is no immediate prospect of an actual scarcity. Stocks of 
hematite pig iron are also understood to be of such amount 
as to preclude any likelihood of the steel trade running short 
of the raw material. At the same time the news of the 
Bilbao strike has undoubtedly had a tendency in the direction 
of stiffening makers’ ideas with regard to prices. A week or two 
ago the quotation for Scotch hematite was as low as 63s. 6d. 
There may be some doubt as to whether business was actually done 
at that figure ; but it was mentioned as likely on ’Change to be 
done if a firm offer were made. To-day, however, the quotation is 
from 64s. 6d. to 65s., which makers still consider to be inadequate 
to yield a suitable return. The consumption of hematite pig iron 
is large, but it is understood that but for the supplies of scrap it 
would be considerably greater. 


Finished Iron and Steel. 

The steel trade continues very well employed, there being 
a pressing demand for various kinds of material. Ship and boiler 
plates have been much wanted, and there has been more inquiry 
for angles, although it is not quite up to what could be desired, as 
the makers have to cope with a good deal of competition. A good 
deal of shipbuilding steel is also going abroad, and the current 
inquiries for a variety of steel goods for export are such as to 
indicate that a good accession of orders may reasonably be anti- 
cipated. The demand for sheets for export continues on an 
extensive scale. In the malleable iron department there is 
moderate employment, and the current prices obtainable, especially 
for export business, are unsatisfactory. 


The Coal Trade. 

The coal trade has shown increasing animation, the 
demand for home use and shipment being alike active. In some 
cases business in the export branch has been hampered by a 
scarcity of tonnage and irregularity in the arrival of vessels, but 
the shipments, notwithstanding these drawbacks, together with a 
shortage of railway wagons in several directions, has been expand- 
ing in an encouraging manner. Steam coal is in good request, and 
so are the better qualities of house coal for shipment, while splint 
coal is much in demand at firm prices. Manufacturing require- 
ments are heavy, and the inland house coal trade is slowly 
expanding. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade, Cardiff. 

QUIETNESS remains the leading characteristic of the coal 
market, slow incoming tonnage, accumulation of stocks, and a 
decided downward cuurse in prices. Much of this was to be 
expected, but old members on ’Change are yet hopeful of a gradual 
revival. What is wanted is a steady reopening of the collieries, a 
work demanding care, many having fallenintoa bad condition. There 
were rumours during the week that the colliers would make an effort 
in the direction of the old contention for minimum wages, but this 
has brought forth a manly appeal by ‘‘ Mabon,” who strongly 
advises the discontinuance of any more agitation and the pursuit 
of industrial effort to regain lost ground. The Welsh colliers are 
confronted with a depleted fund and a diminished trade, which it 
will take some time to recover. At the beginning of the week 
news was received on ‘Change which showed that the Admiralty 
was going in for great supplies of the best steam coal, and this 
has given great encouragement in the district. About 20,000 tons 
are being sent in special wagons to places in Scotland and the 
North of England. 


Latest Prices, Cardiff. 

A great improvement appears to be setting in. Mid-week 
the tonnage position was reported to be better, and the supply 
larger than requirements, so that concessions are not difficult to 
obtain by buyers. The policy of waiting to see what changes 
are likely is being closely followed. House coal stationary. Prices 
easy for large and small coal. Latest: Best large steam, 17s. 3d. 
to 18s, 3d.; best seconds, 16s, 9d. to 17s. 6d.; ordinaries, 16s. 
to 1fs, 6d.; best drys, 16s. 6d. to 17s. 3d.; ordinary drys, 15s. 
to 15s. 6d.; best washed nuts, 14s, 6d. to 15s. 6d.; seconds, 
13s. 6d. to 14s, 6d. best washed peas, 12s, 6d. to 13s. 6d.; 
seconds, lls. to 12s.; best bunker smalls, 9s. to 9s. 6d; best 
ordinaries, 8s, to 8s. 6d.; cargo smalls, 6s. 9d. to 7s. 6d.; inferior, 
6s. to 6s. 6d.; best Monmouthshire black vein, 15s. 9d. to 16s.; 
ordinary Western Valley, 15s. to 15s. 6d.; best Eastern, 14s. 3d. 
to 14s, 9d.; seconds, 13s. 9d. to 14s, Bituminous; Very 





best household, 17s. to 18s.; best ordinaries, 143, 6d. to 15s, 6, - 
No. 8 Rhondda, 17s. to 17s. 6d.; brush, 18s. 3d. to 13s, 94°: 
through, 10s. to 10s. 6d.; smalls, 7s. 3d. to 7s. 6d. Patent fuel’ 
17s. to 17s. 6d. Coke: a foundry, 24s. to 25s.; foundry, 
oa to 20s. 6d.; furnace, 16s. to 17s. Pitwood, ex ship, 24s. 6d, to 
ds. 


Newport (Mon.) Coal. 

Coal shipments for the week showed that though tonnage 
was slow in coming in yet a large business was being done. The 
total clearances last week were 116,524 tons; coastwise, 13,898 
tons. Later: Steam coal rather inactive ; easy prices ; colliery 
owners rigid, and buyers holding off ; smalls weak. Latest :—Best 
black vein, 15s. 6d. to 15s, 9d.; Western, 15s. to 15s. 3d.; Eastern 
14s. to 14s. 3d.; other kinds, 18s. 6d. to 13s, 9d.; best smalls’ 
6s. 6d. to 8s. 9d.; seconds, 7s. 3d. to 7s. 9d.; inferiors, 6s, 6d, to 
7s. Bituminous: Best house, 15s. 6d. to 16s. 6d.; seconds, 14s. to 
15s. Patent fuel, 16s. 6d. to 17s. Coke: Foundry, 18s. to 20s, 
inferior, 16s. to 17s. Pitwood, 24s. 6d. to 25s. : 


Swansea Coals. 

Tonnage supply limited, hence shipments below the 
average ; shipments of coal, 49,405 tons ; patent fuel, 16,580 tons, 
This week there has been a steady inquiry for all coals, except 
large red ash. Latest:—Best malting, 2ls. to 23s. net; seconds 
19s, to 20s. net ; big vein, 16s. 6d. to 17s. 6d., less 24; red vein, 
lls. 6d. to 12s. 6d., less 24; machine-made cobbles, 203, to 20s. 
net; Paris nuts, 22s. to 24s. net; French nuts, 22s. to 24s, net : 
German, 22s. to 24s. net; beans, 21s. to 233. net; machine-made 
large , 12s. 6d. to 14s, net: rubbly culm, 7s. 3d. to 7s. 9d , 
less 24; duff, 4s. 3d. to 4s. 9d., less 24. Bituminous: No, 3 
Rhondda, 183. to 18s. 6d.; through, 14s. to 14s, 6d.; small, 
10s. 6d. to 103. 9d., all less 24. Steam coal: Best large, 18s. to 
19s, ; seconds, 14s. to 15s, ; bunkers, 10s. to 1ls.; small, 7s, 6d, 
to 8s. 6d., all less 2. Patent fuel, 14s. 6d. to 15s., less 24, 


Iron and Steel. 

At Dowlais last week was a very busy one. The blast 
furnaces were fully employed, and large outputs given, exceeding 
recent averages. The Bessemer plant was active, and was kept 
going night and day, while the Goat Mill turned out a heavy 
tonnage of steel rails of heavy sections, with a good quota of tin 
bars and blooms. Inthe Big Mill there was a substantial make 
recorded. Latest market prices: Hematite pig iron, mixed 
numbers, 62s. 3d. cash, 62s. 6d. month ; Middlesbrough, 46s. 7d, 
cash, 4%s. 10d. month ; Scottish, 62s. 74d. cash, 52s, 10d. month; 
Welsh hematite, 65s. to 66s. delivered ; East Coast, 65s. to 66s, 
c.i.f.; West Coast, 65s. to 66s. c.i.f. Rubio, Newport, 18s. 3d. to 
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18s, 9d. Steel bars: Si » £0; | , £4 17s. 6d. 
Tin-plate. 


The shipment of tin-plates from Swansea last week testitied 
to the good work which the mills are doing. The total shipment 
was 96,569 boxes, and the quantity received from the works totalled 
100,291 boxes. Stocks are now 216,392 boxes in the dock ware- 
houses and vans. There is no lessening in the activity ; all the mills 
are being strenuously worked, Some little unrest remains ina 
few of the districts, but this is not regarded with much interest. 
The satisfacti.n at the continued vigour of the trade is regarded 
as a proof that the agitation in some departments is not of much 
moment. That of the cold roll boys was at one time looked upon 
with suspicion, like that of the haulers with the colliers, but it 
soon disappeared, and the management of the mills gener- 
ally is taking a broad policy, and meeting the men in 
a good spirit. tn proof of this it is remarked in the 
districts affected that the Collowing classes have been bene- 
fited:—Mill men, crane men, engine drivers, cold roll boys, 
blacksmiths, strikers, tin-house men, picklers, and others, 
Latest prices:—Ordinary plates, 133. 9d. to 133. 104d.; ternes, 
112 sheets, 25s. 6d.; C.A. roofing sheets, 30 g., £9 to £9 5s.; big 
sheets for galvanising, 30 g., £9 to £9 5s.; finished black plates, 
£11 5s. to £11 10s.; galvanised sheets, 24 g., £11 10s. to £11 lis.; 
block tin, £183 15s., and £180 15s. three months. Other quota- 
tions:—Copper, £55 63. 3d. cash, £56 three months. Lead: 
English, £15 ; Spanish, £14 103. Spelter, £27 15s. Silver 244d. 
per oz. Trade good ; prices firm. 











AUSTRALIAN NOTES. 
(From our own Correspondent.) 


IN accordance with the provisions of the Government Railways 
Acts, the Chief Commissioner has just presented his annual report 
to Parliament on the working of the railways and tramways for 
the year ended 30th June last. 


Railways. 

During the financial year new extensions to the length of 
116 miles 30 chains were opened for traffic, and the capital cost of 
construction was increased by £2,046,546. All items of tratlic 
increased over that of the previous year, with the exception of 
woo] and hay, straw, and chaff. Working expenses increased by 
£414,652, due to additional traffic, heavier renewals to permanent 
way and rolling stock, and increased rate of pay to the staff. 
Thirty-seven of the branch lines, aggregating 1802 miles, resulted 
in a loss on the year’s working of £280,851. The great zigzag 
over the Blue Mountains, which has been of historic interest, has 
been cut out and a new deviation made of easier gradient—this 
was completed and opened for traffic on 16th October last. 
810,948,779 ton-miles represent the goods and live-stock traffic, as 
compared with 690,149,532 ton-miles for last year. 


Tramways. 

During the year new sections were opened aggregating 
24 miles 21 chains, bringing the total miles open to 189} miles. 
Capital expenditure was increased by £452,789. The total earn- 
ings increased by £180,063, or 15.19 per cent., while the workinz 
expenses increased by £160,362, which included a provision of 
£45,000 towards depreciation of the power-house plant and 
machinery and £10,000 towards the insurance fund. An addi- 
tional 5000-kilowatt turbo alternator has been received and is in 
course of erection, while two more are now under order. The 
total electric current. output for the year was 66,436,260 kilowatt 
hours. It is intended to erect a new power house at White Bay, 
in connection with which tenders have been called for for the supply 
of three 5000-kilowatt turbo alternators. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


W. T. GLoveR AND Co., Limited, Trafford Park, Manchester, 
inform us that they have removed their Glasgow offices and stores 
to 158, Hope-street, Glasgow. The telephone number has been 
changed to 3856 Douglas, Glasgow, but the telegraphic address 
remains as before, ‘‘ Conductors,” Glasgow. 

Tue National Electrical Manufacturers’ Association (Incor- 
porated) announces that the title of the Association will in future 
be ‘‘ The British Electrical and Allied Manufacturers’ Association, 
Incorporated,” and that Mr. D. N. Dunlop has been appointed 
secretary in place of Mr. F. O. B. Hawes, who has resigned. 











ConTracts.—James Pollock, Sons and Co., Limited, of London 
and Liverpool, have placed an order, on behalf of Sydney clients, 
for a steamer 170ft. by 30ft. by 11ft. 3in., fitted with triple-expan- 
sion engines. This vessel will have a speed of 11} knots, and is 
intended for the Australian coasting trade. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

NEARLY all departments are reported to be well engaged. 

In particular, vigorous activity is noticeable in plates, the mills 
endian it difficult to meet the requirements of their customers, 
nd full employment is secured for months to come. Existing 
a for plates reach up to January 1912, and those in bars 
cover two to three months. The price of M. 102 p.t., which was 
cently fixed upon at a meeting of the bar mills at Diisseldorf, 
wo only be carried in exceptional cases, the average quotation 
being M. 100 to M. 101 p.t. In plates the Convention prices con- 


tinue to be quoted. 


The Siegerland Iron Trade. 
Increasing demand is reported from all branches, and 
more especially in sheets and plates, In a few instances M. 137.50 
t. have been quoted, and very long terms of delivery are 
stipulated for. 


orders 


List Quotations. 

The following are the present list rates per ton, free at 
works :— Raw spathose iron ore, M. 11.60; roasted ditto, M. 16 50; 
Nassau red iron ore, M. 14.50 p t. net at mines ; spiegeleisen, 10 
to 12 per cent. grade, M. 67 to M. 68; white forge pig, Rhenish- 
West phalian quality, M. 62 to M. 63; Siegerland brands, M. 60 to 
M. 61 ; iron for steel making, M. 62 to M. 64; German Bessemer, 
M. 70; basic, free Luxemburg, M. 52 to M. 53; Luxemburg forge 
ig, free Luxemburg, M 48 to M. 50; German foundry pig, No. 1, 
M. 66; No. 3, M. 64; German hematite, M. 70; good merchant 
bars, common quality, M. 100 to M. 105; iron bars, M. 130 to 
M. 133; basic hoops, M. 125 to M. 180; common steel plates, 
M. 120 to M. 122; boiler plates in basic, M. 130 to M. 132; sheets, 

M. 135 to M. 140; drawn iron or steel wire, M. 122.50. 


Production of Pig Iron. 

According to statistics given by the Union of German Iron 
and Steel Masters, the production of pig iron in Germany, 
including Luxembu g, for August of this year was 1,285,942t., as 
compared with 1,290,106 t. in July, 1911, and 1,262,804 t. in August, 
1910. Output in the different sorts of pig iron was as follows :— 
Foundry pig, 251,187 t., as compared with 262,325 t. in August, 
1910; Bessemer, 30.557 t., as compared with 39,636t. in August, 
1910; basic, 816.807 t., as compared with 792,379 t.; steel and 
spiegeleisen, 146,987t., as compared with 115,360t. in August, 
1910; forge pig, 40,404t., as compared with 53,104t. in August 
last year. Output during the period from January to August of 
this year was 10,258,687 t., as compared with 9,693,152t. in the 
corresponding period the year before. 


Coal in Germany. 
No change whatever can be reported of the coal indus- 
try, house fuel being in dull request, while engine classes of fuel 
are in good demand. 


Austria-Hungary. 

Inland demand has remained moderately good, but 
foreign deliveries have been very limited. A languid tone 
characterises most branches of the iron industry, with the excep- 
tion of the electricity works. The building department is also 
fairly wellengaged. Coalisin regulardemand forindustrial purposes. 
The stagnation, always noticeable during the summer months, has 
been felt more keenly this year, because the Elbe shipments have 
entirely ceased owing to low water. 


Good Activity in France. 

Pig iron is in strong request, and this has prevented 
the increased output from influencing prices. In the begin- 
ning of the third quarter there were 119 blast furnaces at 
work in France out of 157 existing, as compared with 114 on 
the first of June and 106 on the first of June in 1910. 
Sales in pig iron have been generally for immediate delivery, 
the present condition of prices causing purchasers to be 
rather chary as regards placing forward orders. Bars have not 
advanced in price, because foreign offers are plentiful; the inland 
mills, however, maintain their prices firmly. In the North and 
East of France 160f. to 165f. p.t. are the ruling quotations for iron 
bars, steel bars standing at 157.50f. to 162.50f. p.t.; special sorts, 
165f. to 170f. p.t., and in the North 180f. p.t. have even been 
quoted in some cases. On the Paris market iron and steel bars 
stand at 170f. to 175f. p.t., and special sorts 180f. to 190f. p.t. In 
drawn wire offers are increasing, while demand remains quiet. 
In bars and plates very long terms of delivery are the order of the 
day; one large mill is said to be behindhand with 10,000 t. plates. 
The general improvement has not yet touched the scrap iron 
business, where underquoting is still going on whenever an order 
of some weight is in question. 








AMERICAN NOTES. 


(From our own Correspondent.) 


; New York, September Ist. 

THE structural iron and steel plants are full of work to the end 
of October. The prospective work will run the mills, if placed, to 
the end of the year. Much new business has come in sight within 
a month, though the railway inquiries are rather below the 
average. The present pig iron output is close to 200,000 tons a 
month. Several furnaces making steel pig will soon be started, 
according to the present outlook. Considerable pig iron buying 
is contemplated for next year, because of the lower prevailing 
prices and the anxiety of blast furnace firms to obtain business. 

Several Bessemer furnaces have been turned on to basic iron, 
which is now in better demand. Large quantities of malleable 
iron have been purchased by car wheel firms and machinery 
manufacturers. Car builders are pretty well satisfied with the 
situation, and will not feel the need of orders fora while. Pig 
iron prices for next year have not yet been fixed, and until they 
are no business of importance will be placed. Besides, makers are 
in no mood to accept business for next year’s delivery at anything 
like present prices, A very little change in the situation is likely 
to precipitate a heavy demand. New railway building is not par- 
ticularly encouraging, and railway managers are inclined to feel 
hostile to present administrative policies. The Inter-State Com- 
merce Commission has ruled against all advances on freights, and 
this, of course, has its influence on new work. 








_ Eartu plates may be of copper, cast iron, or galvanised 
Iron. A cast iron plate with projecting forks to give a large con- 
tact surface, forms a good earth connection. Earth plates should 
not be less than 4ft. square, placed preferably in an upright posi- 
tion in the ground, packed hard on each side with about 12in. of 
broken coke. The depth at which they are buried must depend 
upon the condition of the ground in regard to moisture ; the place 
should be carefully selected with a view to being rmanently wet 
or at least damp. The connection of the earth cable to each earth 
plate should be properly constructed so that it cannot work loose 
or corrode, The joint should be mechanically strong and electri- 
cally efficient, e.g., the cable should be efficiently jointed to a long 
strip of metal riveted firmly to the plate at several places, and 
afterwards soldered round the edges to preserve the contact sur- 
faces from corrosion. 





BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated abroad the name and address 
of the Communicator is printed in italies. 

When the abridgment is not illustrated the Specification is withou 
drawings. 

Copies of S; ifications may be obtained at the Patent-office Sale Branch, 
25, th 4 rons ildi: y-lane, London, W.C., at 8d. each. 

The net date given te the Gate af euutioation the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

An son may on any of the grounds mentioned in the Acts, within 
two moaths of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 








STEAM ENGINES. 


24,864. October 26th, 1910.—IMPROVEMENTS IN VALVE-OPERAT- 
ING GEAR FOR STEAM ENGINES, Andrew Robertson, of Bold- 
street, Fleetwood, Lancs. 

This valve gear is for steam engines having high and low- 
pressure cylinders at right angles to each other. In the engrav- 
ings Fig. 1 is a view of the valve gear for the low-pressure 
cylinder and Fig. 2 the same for the high-pressure. In Fig. 1 A 
is the low-pressure valve spindle. A rocking lever Band link C 
connect the spindle to the low-pressure cylinder crosshead D, The 


N°24.864 AU 





rocking lever B is connected toa link E, the other end of which 
works ina slot carried at the end of a lever F. The lever F is 
fulerumed at G, and has its free end linked as at H to the cross- 
head of the high-pressure cylinder. The link E is joined by a 
radius rod J to the reversing lever K. A similar arrangement is 
adopted—as shown in Fig. 2—for driving the valve spindle L of 
the high-pressure cylinder. The same reversing lever K serves for 
both gears. The whole may be enclosed in an oil bath, and is 
particularly suitable for marine steam winches.—August 23rd, 
1911. 


STEAM GENERATORS. 


19,154. August 15th, 1910.—IMPROVEMENTS IN SUPERHEATERS 
FOR MULTI-TUBULAR STEAM GENERATORS, R. H. Fowler, of 
Steam Plough Works, Leeds, and Harold Livsey, of the same 
address. 

Each superheater tube is bent at three points so that each tube 
has four parallel limbs. The first bend is in the vertical plane, 
the second in the horizontal, and the third in the vertical. The 
inlet and outlet end of the tube are thus brought close together, 
and are joined bya flat plate extending between them—see Fig. 3. 


N° 19,154 





Through this plate a bolt passes. This bolt extends through the 
header, but does not enter the steam space, being in a hole passing 
through a division wall in the header. The superheater tubes are 
supported by rods A passing across the smoke-box. At B steam 
pipes with jets are carried through between the tubes so that the 
external surface of the tubes may be readily cleaned. The 
construction of the headers is complicated, but it is to be under- 
stood that the subdivision formed in the headers ensures a con- 
tinuous and lengthy passage for the steam.—A ugust 23rd, 1911. 


DYNAMOS AND MOTORS. 


30,233. December 29th, 1910.—IMPROVEMENTS IN AND RELATING 
TO DYNAMO-ELECTRIC MACHINES, the British Thomson- 
Houston Company, 83, Cannon-street, E C. 

The object of this invention is to provide an efficient arrange- 
ment for ventilating rotors. The rotor of the dynamo is built up 
of laminations A which are arranged in bundles, separated by 
ventilating spaces B. Space blocks C are fastened to the lamina- 
tions by rivets D, and the ribs E on the space blocks form 
channels in the ventilating spaces. Each of the channels extends 
from one portion of the periphery of the rotor to another portion 
thereof, and is arranged so that when the rotor revolves the forces 
tending to throw the air out of the rotor will be different at the 
two ends of the channel—that is, the ends of the channel having 
different inclinations with respect to the radial lines, as will be 
hereinafter explained. The rotor core is provided with slots over 
a portion of its periphery in which windings F are distributed. 
The portions G of the periphery of the rotor, which are between 
the winding portions, form the polar portions, and in the particu- 
lar arrangement of the drawing a bipolar rotor is shown. 
The rotor may have any number of polar portions. In the 
polar portions, the space blocks C are, arranged so that each of 





the channels is inclined to a radius of the rotor, while in the wind- 
ing portions the space blocks are arranged so that each of the 
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channels extends at a different angle with respect to a radial line 
than the other end thereof, and it has been found preferable to 
extend it radially.—A ugust 23rd, 1911. 


ORDNANCE AND ARMOUR. 


19,558. August 20th, 1910.—IMPROVEMENTS IN PEDESTAL GUN 

Mountings, Sir A. T. Dawson and G. T. Buckham, both of 
Vickers, Sons and Maxim, Limited, 32, Victoria-street, West- 
minster, London. 

The training worm wheel A is provided with a deep boss B, in 
the nave of which the bush C for the pivot is disposed. The boss 
B fits within the pedestal, and at its lower end is surrounded by a 
clamping band D. This band is provided with a strip E carrying 
a lug. Through this lug a bolt F supported within part of the 
pedestal passes so as to hold the band D steady. Opposite the 
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strip E the band is split, and carries two lugsG H. A bolt J passes 
through these two lugs. This bolt is formed with a shoulder, 
which bears against the lug G and is provided with a key fitting a 
keyway within the eye of the lug G. The end of the bolt is screw 
threaded, and is embraced by an internally threaded sleeve K. 
This sleeve is fitted with a handle, by rotating which the clamp D 
can be closed down on the boss of the training wheel, and the gun 
securely held in position.—A ugust 23rd, 1911. ; 


MACHINE TOOLS AND SHOP APPLIANCES. 


2190. January 28th, 1911.—IMPROVEMENTS IN Woop MortIsING 
Macurines. C. G. Renold and Hans Renold, Limited, both of 
Progress Works, Brook-street, Manchester. 


1° 2190. 























The cutting chain A is carried on a slide free to move in ver- 
tical guides forming part of the main framework of the_machine. 





296 


THE ENGINEER 





Sepr. 15, 191) 








The sprocket-wheel B driving the cutting chain is itself driven by 
chain from a second sprocket C on the belt pulley spindle. The 
spindles of the two sprockets are linked together by a radius rod 
D._ The spindle of the driving sprocket carries also the belt pulley 
and is journaled in a framework E pivoted from the base of the 
machine. In this way the two sprockets are kept at a constant 
distance apart, while the cutting chain is fed downwards.— August 
28rd, 1911. 


PUMPING AND BLOWING MACHINERY. 


26,821. November 18th, 1910.—IMPROVEMENTS RELATING TO 
Rotary Pumps, G. and J Weir, Limited, Cathcart, Renfrew- 
shire, N.B., and Joseph Petermiiller, in the service of the said 
company. 

The pump A rotates on a vertical axis and is driven by a steam 
turbine B mounted on a parallel vertical axis. From the turbine 
shaft power is transmitted to the pump shaft by gearing C. Each 
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shaft has a suspension bearing DE at its upper end. The pump 
shaft is guided at F and G and the turbine shaft at H and J. 
These bearings, as well as the gear-wheel casings and the casings 
for the suspension bearings, are in halves so that the whole may 
readily be dismantled. —A ugust 23rd, 1911, 


TRAMWAYS AND RAILWAYS. 


27,725. May 29th, 1910 —IMPROVEMENTS IN Motor SUPpPoRTS 
FOR ELEcTRIc Motors, the Brush Electrical Engineering 
Company, Falcon Works, Loughborough. 

This invention relates to improvements in motor supports for 
electric tramway trucks, whereby greater freedom of motion is 
allowed to the motor beams. Brackets B are secured to the side 
frames A of thetruck. To these brackets B are attached screwed 
nipples C, which are threaded into one end of the springs D. At 
the other end of the springs D, nipples E, having jaws or other 
means of attachment to the motor beams F, are threaded in. The 
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brackets B have on each of them an extension piece B!, which is 
pierced with a hole S larger than that part of the motor beam F 
which is to pass through it. By this arrangement of parts, the 
springs D may act either in compression or tension, and at the 
same time, owing to the flexibility of the spring D, the motor 
beams F are allowed to vary their position in any direction, the 
amount of movement being limited by the clearance between the 
sides of the hole S in the extended part B! of the backet B and 
the part of the motor beam F which passes through the hole S. 
The extension piece B!, with hole S, may be made separately from 
the bracket B and arranged so as to be capable of adjustment.— 
Angust 23rd, 1911. 


MISCELLANEOUS. 


21,611. September 17th, 1910.—ImMpROvVED SysTEM or APPARATUS 
FOR PURIFYING AIR FROM BACTERIA, James Keith, of 27, 
Farringdon-avenue, London, and Harry Samuel Abrey, also 
of above address. 

The air is introduced by means of a fresh air inlet duct A to a 
chamber fitted with ascreen B ; for instance, a cheese cloth screen 
which filters the air of all heavy impurities, such as blacks, flies, 
&c. The air then passes through a series of filters, ¢ g., cotton- 
wool filters C, and thence through a series of screens D, suitably made 
of cocoanut matting, in front of which screens D water is sprayed 
by means of a pipe E. Thence the air passes to a fan F and is 
then distributed into the cooling room through suitable trunking 
G and outlets H. As shown, at the top of the inlet duct Aa 
revolving cowl I is fitted to permit the air to be taken in from any 
point against the wind, thereby limiting the amount of smuts 


drawn in. The cotton-wool filters C are fitted in timber framing 
provided with two wire panels C! Cl, the space between the 
wire panels C! C!, forming a chamber in which the cotton-wool is 
placed. The arrangement of the cocoanut matting screen D and 




















spray pipe E is in the form of a double V, the spray pipe following 
the contour of the screen. The screen is fitted with a rubber or 
like seating, thereby making the members of the screen perfect 
fitting and air-tight.— August 23rd, 1911. 


7630. March 27th, 1911.--IMpROVED APPORTIONING AND MIXING 
DEvIcg. Siemens Brothers, Caxton House, Westminster, S.W. 
Referring to the left-hand engraving, A is the upper rotary 
dise, and B the distributing disc. Inthe former are perforations 
D through which the materials pass from the three compartments 
of the hopper into channels X Y Z respectively, in the disc B 
where the materials are carried forward by shovels F until dis- 
charged through openings MNO in the distributing dise into 
pipes H. The proportions in which the materials to be distributed 
are discharged into the respective channels, depends on the dis- 
tance between, and the size of, the openings D, and the periodic 
sequence of the discharge of the materials can be regulated by 
the arrangement of these openings. For instance, the openings 
whose centres lie on the concentric circles may be set in such a 

















manner that the lines connecting the centres of the openings are 
either broken lines or when extended do not pass through the 
centre of the circles. Or if the connecting lines are radial 
there may be a different number of openings on the several radii 
Moreover, by suitably arranging the discharge openings M N O any 
desired distribution in space may be secured within the limit of 
the periphery of the disc B. By applying this distributing device 
to are lamps consuming discrete combustibles, the so-called powder 
lamps as shown on the right, a uniform distribution of the com- 
bustible on the receiving plate may be attained by providing three 
or more pipes H and spacing these uniformly over the receiving 
plate of the lamp The mechanism for revolving the disc A is 
shown on the right-hand engraving. K and L are the electrodes. 
—Auyust 23rd, 19.1. 


16,854 of 1910. January 14*h, 1911.—IMpRovVED VALVE FOR 
OPERATING AND DRAINING STEAM PIPES, STEAM WHISTLES, AND 
THE LIKE, G. E. R. Robson, of 148a, Northumberland-street, 
Newcastle-on-Tyne. 

The main valve A is loose upon its spindle, but its movement is 
limited by a flange B formed on the spindle above the valve and 
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by a drain plug C attached to the lower end of the spindle, As 
shown in the drawing, the main valve is shut, and it will be seen 





that the empty steam pipe is free to drain itself of any water b: 
way of the holes in the drain plug.C, ‘When the spindle is turned 





to open the valve the washer B rises off the main valve so that th 

valve will remain on its seat until the plug C comes inty Conta . 
with its lower surface. But by this time the drain holes in x 
plug are closed. The draining of the steam pipe is therofo e 
automatic, and takes place each time the valve is closed, A oan. 
fication is also described and illustrated.—August 23rd, 1911, °™ 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette, ) 





1,001,533. Rorary Pump FoR UsE IN PUMPING Woop Putp 
AND SIMILAR SuBsTANCES, J. KR. Kinney, Boston, Muss,— Filed 
September 26th, 1910. 

The naturo of this invention will be best understood from the 
drawing. There is an excentric piston fitted with a pivoted blade, 


[1001533] 





and a shoe pivoted thereto having a piston bearing surface on each 
side of its pivot, a recess in the bearing surface on one side of the 
pivot, and an opening through the shoe communicating with the 
recess. There are five claims. 
1,001,613. Spgeep INpicator, W. F. Brown, Worcester, Mass,— 
Filed September 2nd, 1908. 
This is a centrifugal tachometer, consisting of a central chamber 
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holding mercury and having elastic walls, and communicating with 
a vertical glass index pipe, in which the mercury falls as the speed 


increases, There are seventeen long claims. 
1,001.703. Locomotive, A. Stucki, Allegheny, Pa.—Filed June 
29th, 1907. 


This patent is for a locomotive having a unit frame and a gas 
producer, a hydrocarbon engine connected thereto, and an air 























pump connected to said hydrocarbon engine and adapted to start 
the engine, all carried on the same frame. There are eleven 


claims, 
1,001.874. Turpine, Rk. May, Whitewright, Tex.—Filed December 
1st, 1910. 


We have here two rotors, mounted on different centres, and 
having blades which touch each other at one pvint and are out of 
contact elsewhere ; a steam inlet directed between said blades, 
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and toward but remote from their point of contact, and exhaust 
chambers along the outlet ends of the blades and communicating 
with a common exhaust. There are eight claims. 
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THE IRON AND STEEL INDUSTRIES OF ITALY. | 


(By an Italian Correspondent.) 
No. 1V.* 
TERNI. 
Tur humble origin of the now great steel works at 


i has already been described. Their initiation was | 
iets the power of the Umbrian woods, their regeneration 


and development to the power of the Umbrian water. 
The blast furnaces were born, as it were, out of due time, 
dependent on the once all-mighty agent charcoal, then in 
the last stages of decline. They were doomed in their 
very cradle. The two original furnaces were, in fact, 
extinguished after three years’ working, while a third, 
which still remains near the Valtrompia mines, though 
nominally not abandoned, is little likely to be ever in 
blast again; nor, under the present circumstances of the 
Metallurgical Alliance, which contains units of the 
potentiality of Ilva and Elba, would it be worth while to 
build new blast furnaces at Terni. , : 
But the steel works came into being under a luckier 
star with the commencement of the reign of hydraulics. 
It will be remembered that the waterpipe foundry, com- 
plement of the charcoal blast furnaces, continued working 
with imported scrap iron, and soon passed from the hands 
of its original proprietors. The new owner was a well- 
known foreign engineer, head of a great waterworks, 
whose technical science was superior to his knowledge of 
Italian, and whose vocation and 
presence at Terni brought him into 
constant contact with the late Sena- 
tore Stefano Breda, one of the fore- 


They‘ are situated—see Supplement—in the valley 
| which winds past the foot of the once glorious cascade of 

Le Marmore, now reduced to a mere semblance of its 
| former beauty by the taming to human uses of its once 
| unfettered energy. The mass of water brought from 
| these falls at the rate of about 5 cubic metres per second, 
| soon to be increased to 13 cubic metres, furnishes energy 
at 18 atmospheres, and drives directly, or by means of 
electrical transmission, the entire plant in the works, 
thereby substituting itself entirely for steam power. The 
methods of steel manufacture were for many years three 


in number, the Bessemer, the Siemens-Martin and the | 


crucible process, but the first has lately been discontinued 
owing to the specialisation of the company in war ma- 
terial. For the Siemens-Martin process, one of the most 
important ingredients at Terni (as, indeed, also at Creusot) 
is puddled iron, of which about 48 tons per day is pro- 
duced in two Danks rotary furnaces, each furnished with 
a 30 horse-power fan and served by a 50 horse-power 
turbine. The cast iron is melted in two small shaft 
furnaces producing two tons per hour, with a 25 horse- 
power turbine for the blast. 

The Siemens-Martin steel works, with a daily produc- 
tion of about 750 tons, are two in number. The older 
one contains seven furnaces, three being of 40 tons 
capacity and two of 20 tons. There is also a subsidiary 
furnace for the heating of the alloys used in the bath, 
and a small one for trials. The five producers, situated 
in a parallel building, work with lignite, of which the 


reduction of velocity by a 150-H.P. water turbine. 

III. Tire mill driven by a 800-H.P. water turbine. 

IV. For small and medium sheets and armour-plate 
is a three-high mill of the Lauth type, having upper and 
lower rolls of 21 tons weight and 960 mm. diameter, and 
middle roll of 8 tons and of 610 mm. diameter. The 
length of body is 3.20 m. The mill is driven by a 
1000 horse-power turbine making 240 revolutions per 
minute and furnished with heavy fly-wheel, while two 
lifting planes on either side of the train, with rollers 
| driven by a 100 rece ig turbine, feed the sheet or 

armour-plate to the rolls. The dimensions of the pro- 
| ducts rolled by this mill are as follows:—Sheets, from 
5 mm. thickness and with maximum breadth 2.80 m.! 
armour-plate, 250 mm. thickness by 2.75 m. breadth. 
The medium output in the 24 hours is 160 tons of sheets, 
or 260 tons of armour-plate. 

V. New armour-plate mill built by Schneider and 
Co., of Creusot. This mill represents the newest installa- 
tion at Terni, and is one of which the company is justly 
proud, for it represents a satisfactory solution of the pro- 
| blem of hydraulics applied to a reversible rolling train, 
| and gives great range of power with moderate output of 
| energy. In practice it is capable of rolling armour-plate 
| superior in weight and size to any as yet ordered by any 
| Government. The rolls are of nearly 53 tons each, with 
| @ diameter of 1.25 m., a 4.50 m. body and a maximum 

opening of 1.25 m. The turbine, consisting of two 1 m. 
' Pelton wheels, with 450 to 360 revolutions per minute, 
can develop, with practically the 
same yield, 3500 horse-power with a 
2000 litres discharge, 2500 horse-power 
with a discharge of 1350 litres, and 
1500 horse-power for 800 litres. The 











most champions of an Italy dependent 
on herself for her means of national 
defence. This gentleman had advo- 
cated. as far back as 1871, the building 
at Terni of a small-arms factory, which 
was begun shortly after, and is now 
the largest in the land. The geo- 
graphical position was eminently suit- 
able. Placed in the centre of the 
country, and therefore equi-distant 
from the various vulnerable points, it 
is rendered extremely difficult of access 
to an invading army by its situation 
in the bottom of a hollow surrounded 
by the easily defended Umbrian hills. 
And, in addition to these natural 
strategical advantages, an incalculable 
source of prosperity was becoming 
almost daily more apparent as the 
science of hydro- electricity sprang 
from theory into practice. 

“Eeco il posto per la fabbrica 
delle vostre corazzate !” exclaimed the 
foreign engineer to Senatore Breda, as 
they stood under the falls of Le 
Marmore—see illustration, Fig. 1. He 
had evidently meant to say corazze, 
for Terni was certainly the place 
adapted for armour-plate works, while 
corazzate, or battleships, would be 
more easily built than launched there. 

The words gave strength to an idea 
which had long been maturing in 
Breda’s mind. Terni was the place 
for an armour plate works, and so it 
was that these were begun, and when 
the Government Commission under 
Benedetto Brin reported, in 1883, on 
the various metallurgical establish- 
ments as means of furnishing the 
national shipyards and arsenals with 
war material, the infant Terni was 
chosen, The scheme was a grand 
and courageous one. The purchase of 
the little foundry with the initial 
capital of 3,000,000f. was but as the 
laying of the first stone. The new 











buildings were, however, rapidly 
pushed forward, and the first ingot for 
armour-plate was cast in October, 
1886. In July, 1887,an 80 ton ingot 
was made in the presence of King 
Humbert. And from that year on- 
wards the works have been increased in potentiality and 
eflicacy until they are now the employers of more than 
5000 hands, engaged not only in the production of the 
necessaries of war, but in the making of accessories for 
the railways and telegraphs, besides the fulfilment of 
private commissions of varied nature and of no slight 
importance. 

The iron foundry derives its vitality chiefly from this 
latter category of business. Separated by about two 
miles from the steel works, it occupies an area of 
11,000 square metres near the station. Cylinders for 
several battleships have been made here, and castings 


can be undertaken of any sort and dimensions up to | 


50 tons, but the principal product is that of gas and water 
pipes, which range from 20 mm. up to 1.25m. in diameter. 


A bronze foundry is attached to this section, together | 


with a shop for the preparation of the patterns, and large 


workshops with every requisite for the making and finish- | 


ing of machinery, workshops which might be the chief 
vaunt of many a private establishment, but which are here 
condemned to play a secondary, though necessary, part. 
For it must be considered that, though the list of Terni’s 
commercial products is a long one, the special object of 
national defence is ever paramount, and for this reason 
access to the steel works described below is strictly for- 
bidden except under the most exceptional circumstances. 
The Acciaierie di Terni are, in fact, not to be considered 
as a private company, but as a national institution work- 
ing for nat’onal ends. 
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THE FALLS OF LE MARMORE 


company consumes some 150,000 tons per year, drawn 
| partly from their private mines at Spoleto and partly 
| from the fertile beds of S. Giovanni Valdarno. The new 
| foundry for armour-plate steel contains two 50-ton basic 
| furnaces, 20 m. long by 6 m. broad, and a third for alloys, 
together with Wellmann 3-ton mechanical charging 
| machine and 10-ton electric overhead travelling crane. 
In this case, too, the eight Lackmer producers are placed 
in a parallel shed, and are capable of distilling 96 tons of 
coal in the 24 hours, while a collector of 2.30 m. diameter 
collects and passes on the gases to the furnaces. The 
ingot pit is provided with two electric travellers, one for 
lifting 15 tons and one for 120 tons. It ought here to be 
| said that among the productions of Terni crucible steel 
is one of the specialities, and comprises a variety of 
qualities, such as chromium, tungsten and vanadium 
steels, tool steel and high-speed chromio-tungsten steel. 

The steel fowndries, which are now being added to, 
have a varied production, of which specimens are to be 
seen in the Turin exhibition, from little casts of a few 
chili up to the 16-ton rudder frame of the Guilio Cesare 
and 50-ton beams for presses. 

The rolling mill, with the rolls turnery placed at the 
further extremity, contains five complete trains with 
their accessories :— 

I. For mediwm-weight rails and sections, with three- 
high housings and 500 mm. rolls, driven by 500 horse- 
power turbine. 

II. For small sections, consisting of five housings, of 
which three are three-high and two adapted for two rolls. 
This has 290 mm. rolls, and is driven direct and without 





high-pressure conduit has sluice and 
butterfly valves, with hand or electric 
gear for opening or closing, while the 
turbine is fitted with pressure regu- 
lator for obviating shock in the con- 
duit and the usual oil regulator. 
It is direct-coupled—see Supplement. 
—to a 50-ton fly-wheel of 4 m. 
diameter and to- three continuous- 
current dynamos for driving the rever- 
sible motors of the rolling train, by 
coupling of the Leonard type. The 
reversing motors, which are two in 
number, are directly coupled one to 
another, and transmit the motion to 
the rolling train by means of an elastic 
coupling and two reduction gears. 

The normal horse-power, at 90 revolu- 

tions per minute and with a tension 
. of 600 volts, is 5874, but this can be 

intreased momentarily up to 16,320 

horse power. The ingots, which can 

be treated from 25 tons up to 100 tons, 
are heated in two large gas furnaces 
with removable bottoms, 11 m. long 
by 6.50 m. broad, and are rolled on 
roller tables provided with 19 steel 
live rollers of 800 mm. diameter and 

2.40 m. in length, turning with a tan- 

gential velocity of 95 cm. per second. 

Two receiving heads, driven hydrauli- 

cally and placed at each side of the 

main rolls, do the turning of the ingot, 
which, being lifted and momentarily 
poised, is handled with perfect ease. 

The lateral movement is given by a 

system of traversing chains, which can 

replace the ingot in the centre of the 
train if necessary. The receiving 
heads are naturally designed for loads 
of 100 tons, but can be used also for 
loads of 25 tons, so as to econormise 
the water under pressure and ensure 
more rapid handling. The mill is also 
fitted with a hydraulic apparatus sup- 
ported on a framework, and consisting 
of an endless chain suspended over 

the vertical axis of the mill itself on a 

system of pulleys. By this means, 

when dealing with plate, the latter can 

be turned over when half rolled and 

put back again into its original posi- 
tion. In the same shop with this great rolling mill are 
the presses which have ousted the famous 108-ton “ Terni 
hammer,” the largest of its sort ever made, but con- 
demned a year ago by the law of progress to yield the 
place of honour to its more economical competitors. 
They are three in number, of which two have the 
potentiality of 6000 tons and one of 5000 tons. 

The 5000-ton press was built last year by Messrs. 
Davy Brothers, of Sheffield, for the forging of steel for 
large guns. It has two pistons, with 2.45 m. stroke, 
driven by a 1200 horse-power hydraulic turbine. The 
crosshead is tied to the floor level by four steel uprights, 
distant from each other 412m. on one side and 1.60 m. 
on the other. The cylinders, which are of forged steel, 
derive their efforts of 5000 tons from water at a presssure of 
500 kilos. per square centimetre, but this is in reality 
capable of being increased. A vertical accumulator, 
working at 120 atmospheres, and dependent on two 
groups of auxiliary pumps driven by 125 horse-power 
hydraulic turbines, puts in action the various apparatus 
for the working of the mandrils, and for the lifting 
cylinders. The plunger of this accumulator kas a 
diameter of 500 mm. and a 4.60 m. stroke. A fuller 
account of the press is given on pege 312. 

The two 6000-ton presses are for the bending of armour 
plate as required by the line of the ship or turret. One 
of these two, weighing 835 tons, has only quite lately 
begun working, and has a_ special valve system 
which permits of its exerting a pressure of 2000 tons, 
4000 tons, or 6000 tons, as desired. A novel arrangement 
of pressure transmitter supplies the water compressed to 
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500 atmospheres, and a considerable economical gain has 
been realised over the older systems. The second press 
consists of a framework of four tie rods connecting two 
50-ton cross-heads, between which moves vertically in a 
downward direction a platform with a stroke of 1.20 m., 
and commanded by two pistons working in hydraulic 
cylinders of 870 mm. diameter. The upward movement 
is also effected by two hydraulic cylinders which derive 
their pressure water—as do also those of the movable 
platform—at 68 atmospheres from a 140 horse-power 
turbine driving a group of pumps which serve for pur- 
poses of compression. For bending operations, however, 
another set of pumps is used driven by a 200 horse-power 
turbine, and the pressure, regulated according to the 
work required, is prevented by safety valves from exceed- 
ing 500 atmospheres. 

Smaller presses and hammers.—Besides the above 
three presses of great size there are also two of 1000 tons 
and 500 tons respectively used solely for certain phases 
in the making of projectiles, together with one of 2000 
tons for the forging of pieces of circular section of 1m. 
diameter and up to 6.50 m. long, or of 40-ton pieces 20 m. 
long. This press is worked by a quadruple pump driven 
by a hydraulic turbine, and is served by two electric 
travelling cranes lifting 86 tons each. The hammers, of 
which there are many at Terni, all work by compressed 
air; but the largest of them is only of 15 tons. This is 
a single acting hammer, as indeed are all those over 
1 ton, the double action principle being adopted only for 
those inferior to that weight. 

The tempering and annealing shops for armour plates 
and projectiles are girt round with the chaste veil of 
courteous official reticence. The section in which the large 
guns are treated—see Supplement—is about 60 m.m long, 
with a roof made in two heights of 14m. and of 25 m. accord- 
ing to the size of the cannon. The latter are lowered into 
the hardening bath at the rate of 80 m. per minute by 
special overhead electric travellers, one of which (22 m. 
above the level of the floor) has a lifting power of 60 tons. 
The department consists of three sub-divisions, according 
to the size of the weapon, and each contains the usual 
oil bath and cylindrical vertical gas furnace, heightened 
or lowered, to suit the length of the gun to be dipped, by 
the addition or removal of iron rings. In the division set 
apart for heavy guns, there are two of the furnaces above 
described, with draught produced by an iron chimney 30 m. 
in height and of 1m. diameter. The first of these, now 
prepared for heating 305 mm. guns, has an internal dia- 
meter of 1.80 m, and is 16 m. high, of which 12.34 m. 
show above ground; the second of 8.70 m. high, with 
2.75 m. internal diameter, is at present working for gun 
jackets of the same calibre. The hardening well, 
placed between these two furnaces, is 23 m. deep, and 
consists of an iron cylinder with brickwork lining 
4.60 m. in diameter, containing an inner iron tube 
of the diameter of 3 m. filled with about 155,000 litres 
of oil, which is cooled by running water in the space 
between the two walls of the bath and by the continual 
circulation of the oil itself produced by centrifugal 
pumps, which force: it into a reservoir of 200,000 litres 
capacity situated outside the works. The final annealing 
process is performed: by two horizontal gas ovens, with 
loose bottoms, served by six Lackner producers. There 
are besides fourteen lignite gas cementation furnaces, 
with double heat accumulators, on the Siemens principle, 
and removable bottoms worked by electricity, together 
with two re-heating ovens for final corrections of armour 
plates. 

In another section are the oil and water baths for the 
hardening of the Krupp plates, together with the sprink- 
ling plant, which occupies an area of 126 square metres, 
and is closed in by an iron barrier 3m. high, for which 
it is said that more than 100 tons of metal were 
employed. 

The finishing shops naturally occupy a consider- 
able percentage of the total space. The naval 
armour-plate finishing department—see Supplement 
—is the largest of them, and occupies an area 
of 7000 square metres. It is furnished in the 
most complete manner with all the latest and most 
powerful machine tools, of which the total number 
is forty-two. Ten of these are driven each by a separate 
turbine, while the remaining thirty-two implements of 
smaller dimensions depend on two turbines of 100 horse- 
power and 50 horse-power respectively. The total horse- 
power of the turbines in this section is 635. 

The military armour-plate finishing works are 72m. 
long and 25 m. broad, and have only been recently com- 
pleted. The projectile finishing shops—see Supplement 
—are also new, and now unite in one department 
the various plants for the successive operations necessary 
and that for the Government tests. 

The mechanical finishing section is contained in an 
exceptionally fine double shed with a broad space running 
down the middle for the Decauville railway. 

The gun works—see Supplement—consist of two sheds 
of about 125m. each in length, furnished with lathes, drill- 
ing and boring machines, and other requisites for the 
manufacture of guns up to the largest size. The tools are 
driven electrically with energy provided by four turbines 
having a total horse-power of 440. The final finishing pro- 
cesses are, however, in this case performed by the Vickers- 
Terni works at Spezia, the new link just added to complete 
the chain. 

The refractory materials, both acid and basic, for 
linings, hearths, crucibles, and other uses, have also a 
large section set apart for their preparation. The cal- 
cining furnaces for the basic material are two in number 
and of the shaft type, 8m. high and 1.50 m. internal 
diameter, with a daily production of about 12 tons, and 
with fan driven by 25 horse-power hydraulic turbine. To 
the grinding plant, which produces daily about 40 tons of 
refractory cements and earths, is attached a second tur- 
bine of 100 horse-power, while a third, also of 100 horse- 
power, drives the kneading machines. The baking is 
effected by gas furnaces capable of developing more than 
1500 deg. Cent. 





The chemical laboratory, where nearly 28,000 analyses 
were made during 1910, is naturally furnished with every 


requisite for analysing raw and half-finished materials, | 


alloys, and waste products. Joined on to this building 
is the 

Testing laboratory, consisting of three large rooms 
provided with self-registering plant up to a potentiality 
of 100 tons, for tensile, impact, and all other tests neces- 
sary in an establishment of this magnitude. Among the 
numerous instruments to be found here may be men- 
tioned the Siemens-Halske recorder for the magnetic 
permeability of steel. 

The metallographical department has been lately 
amplified and is excellently found. The large Zeiss 
microscope is a remarkable instrument, as are also that by 


Nachet, of Paris, and the stereoscopic microscope for the | 


examination of the surface of fractures. There is also a 
battery of little electric ovens for the heating and hard- 
ening tests, together with a Le Chatelier double galvano- 
meter for the photographic registration of the laws which 
govern the heating and cooling of metals. 

One section should still be mentioned before leaving 
Terni, a section which puts the seal of ocular demon- 
stration on the efforts towards which are bent the 
energies of the entire establishment. I am speaking, of 
course, of 

The range where projectiles and armour plate are 
reciprocally tested by the practical trial of the gun which 
so often -upsets the “best laid schemes” of theorists. 
Here, and here only, can a just conception be formed 
which may establish a momentary equilibrium between 
the ever contending factors of offence and defence, and 
here is given the final judgment on the value of Terni’s 
efforts in her country’s cause until such time as wars 
shall cease. 

I desire in concluding this description of one of the 
most famous of Italy’s iron and steel work’s to offer 
sincere thanks to Commendatore Orlando, the vice-presi- 
dent, and Ing. Bettini for the generous help they gave 
me in its preparation. 








HYDRAULIC EXCAVATION IN PANAMA. 





Or the many methods of excavation to be witnessed 
to-day along the Panama Canal line none is more unusual 
than that borrowed from hydraulic gold mining as prac- 
tised in California and other States of the Pacific slope 
and some of the northern Republics of South America. 
This method is in operation at various points, and, on the 
largest scale, in the area extending southward from the 
lower locks at Mirafiores to opposite Corozal. 


— 


dredgers, barges, drill scows and rock breakers, would 
have been the sub-aqueous method. 
| The alternative adopted necessitated the provision of 
| only the following plant:—A central pumping station 
pipe lines and hydraulic monitors, and dredging pumps 
and movable supports for them ; and, so far as the alluvial 
material was concerned, involved two principal Opera. 
| tions. These were, by water jets under high pressure, to 
| disintegrate the material and sluice it to sumps, or pools : 
| and, secondly, to lift and convey it through flumes, by 
| means of dredging pumps, to destinations where it might 
| be of service. Such destinations were the west dam at 
| Miraflores, into which 1,000,000 cubic yards were to be 
| pumped to form an impervious core, and about 450 acreg 
| of adjacent swamp land, belonging to the Canal Com. 
| mission, which it is hoped may be available hereafter foy 
| cultivation, The crest of the dam being 7O0ft. above seg 
| level, the total lift for the hydraulic fill is 110ft. To 
| secure the lift of 50ft.in excess of the capacity of the 
dredging pumps, a motor-driven relay pump, identical in 
| type to the centrifugal pumps to be described later, wag 
installed on the west bank, attached to one of the dredg. 
ing units, and so arranged that the 20in. suction pipe 
might be directly connected to the discharge pipe of the 
dredging pump. 

As will be seen from the accompanying general plan of 
operations, the old bed of the Rio Grande crosses the area 
of hydraulic excavation in three places. To keep out the 
river water a diversion channel running parallel with the 
Canal, 60ft. wide at the bottom and with a grade of two. 
tenths per cent., was completed during the latter half of 
1909. The diversion left the prism practically free of 
surface water, but during the rise of the tides salt water 
from the Pacific entrance backed up regularly as far as 

| the basin at the lock site, which had been formed by the 
removal of material by a suction dredger. 

Accordingly, as a preliminary step in the hydraulic 
work at this point and to prevent further entrance of sea. 
water from below, a cofferdam was constructed ; while at 
the north end of the basin a section of the original earth, 
separating the upper from the lower lock, was allowed to 
remain. It was found that the water left above the 
cofferdam was 25ft. deep in places, and to bring the level 
down to 10ft—at which depth it was anticipated the 
dredging units would be able to operate to the best 
advantage—-a barge pump was employed to discharge the 
excess of water over the dike east of the prism into the 
Rio Grande diversion. 


With the commencement of operations below the lower 
lock, two other cofferdams were built, one across the old 
Rio Grande channel north of the pumping station, and 
the other across the Canal prism at the southern limit of 
the area to be excavated. These served not only to shut 
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SLUICING WITH MONITORS 


Peculiar conditions induced recourse to this method of | 
excavation at Miraflores, and are responsible for the | 
admittedly limited success which so far has attended it. | 
In the channel to be excavated south of the locks, for a | 
distance of about 14 miles, rock was found to the esti- | 
mated quantity of 1,503,260 cubic yards, and at an average | 
elevation of + 30ft., 7.c., 15ft. above the proposed bottom of | 
the Canal. Under ordinary circumstances this might 
have been dealt with in the dry, by blasting and steam 
shovels, more expeditiously and at less cost than by any 
other method. Overlying the rock, however, was a mass 
of alluvial material aggregating, it was estimated, 8,158,133 
cubic yards, and averaging 88ft. in depth. To remove 
this in the dry in the allotted time would have required a 
large expenditure on plant. The maintenance, also, of 
the steam shovel rails on the more or less saturated 
material would have been both difficult and expensive. 
Even more costly, owing to the time lost and expenditure 


off the entrance of undesired water, but also to form a 
reservoir wherein a sufficient quantity might be im- 
pounded to enable the pumps to be kept running at their 
maximum capacity at all times. With the same end in 
view, the lower cofferdam was fitted with regulating 
gates, to be opened at high tide or closed when the tide 
begins to ebb. 

The central pumping station is a light-framed structure, 
with floor 12ft. above sea-level, situated on the west side 
of the Canal, at the foot of Aguadulce Hill. In the pump 
room, 50ft. by 100ft., are four 1000 horse-power horizontal 
direct-connected triple-expansion pumping engines, with 
24in. stroke, 244in. water cylinders, and 19in., 30in. and 
50in. steam cylinders. Each pump is provided with a 
cast iron 36in. suction pipe, reaching, with the foot valves, 
into an adjacent sump excavated to 5ft. below extreme 
low water. It has also its individual surface condenser, 
built into the discharge pipe, and having a combination dry 





involved in putting into service the requisite number of 


and wet vacuum pump. At elevation + 20ft., the pumps 
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discharge into a common delivery pipe, from which they |a rod passing through the elbow, and an anti-| nection the following table, showing the quantities of 


are separ 


valve. 


ated by a 24in. check valve and a 24in. gate | friction ball bearing is provided which surrounds this rod 
The delivery pipe has two branches, with a | at or near the upper end. By this arrangement the ball 


diameter of 


24in. at the outside, increasing in size to- ' bearing plates are kept free from actual contact, and con- 


water required and the effective work of double-jointed 
giants of the sizes in operation at Miraflores, will be of 
interest :— 
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disintegrated and pumped into the west dam during this 
period were:—October, 40,000 cubic yards; November, 
47,444 cubic yards; December, 68,681 cubic yards; 
January, 89,243 cubic yards; and February, 87,335 cubic 
wards the centre of the building, where they unite in a | sequently never become set by rusting or other causes. | yards. The chief difficulty experienced during the pro- 
“Y” and connect with the 40in. discharge main. Each A deflecting nozzle, which permits deflections through | gress of the work was the frequency with which limbs 
unit is rated to supply 7500 gallons of salt water per a small angle without change in the position of the main | and trunks of cocoanut trees, washed from the mud 
minute at 150 lb. pressure. body, is fitted to the discharge end of the monitor, and on | several feet below the surface of the ground, were drawn 

The supply main frém the pumping station is 3600ft. 
long. and consists of 2000ft. of 40in. and 800ft. of 32in. 
lock-bar pipe and 800ft. of Root spiral riveted pipe, made, 
respectively, of 6, 8, and 10 U.S. standard gauge plates in 
lengths of 30ft. Five air valves are mounted at equal 
distances apart to prevent rupture and allow of the escape 
of air while the pipe is being filled, and twelve tees are 
provided for connecting the branch lines leading to the 
monitors. To prevent any upward movement the main 
is weighted down at regular stages by several tons of rock, 
and where bends in the pipe occur the latter is firml) 
anchored in place by cables held taut by rings set in 
concrete. At one place the pipe crosses a wooden trestle, 
to which it is fastened by iron belt rods. 

Each branch line, or “take off,” is made of 16in. Root 
spiral riveted steel pipe, and consists of a section of twin 
pipe 800ft. Jong, the four double lengths thus employed 
aggregating 6400ft. The lines are situated 800ft. apart, the 
first section branching off at a point 1200ft. from the 
central pumping station. The arrangementis such thattwo 
“giants” may continue work while the third line is being 
changed, or that any one line can be made to serve, if 
necessary, as an addition to another, thereby extending 
the immediate zone of operations. 

The centrifugal dredging pumps correspond in aggre- 
gate capacity to that of the steam reciprocating pumps. 
Each unit consists of an 18in. single suction dredge pump 
direct-connected to a 655 horse-power three phase 25- 
cycle 2080-volt induction motor, with automatic starting 
equipment. The manganese steel impeller on each pump 
has five blades, and is designed to handle 10,000 gallons 
of salt water per minute, and 800 cubic yards of solid 
matter per hour—in other words, 110 cubic yards of 
water to 1 cubic yard of sedimentary matter against a 
varying actual head up to 60ft. while running at 480 
revolutions per minute. The suction pipe is 12ft. long 
and 20in. in diameter, and each pump, including base 
plate, elbow and valve, weighs about 30,000lb. Power is 
supplied by the Miraflores central station, armoured sub- 
marine cables connecting the motors to the pole lines. 

The monitors, or “ giants,” as they are more frequently 
called, are of the latest type manufactured by the Joshua 
Hendy Machine Works, San Francisco. Each weighs 
1500 Ib., and consists of a base for attachment to a 16in. 
gate valve at the terminus of the pipe line, a horizontal | the inner side of the tapering piece are fitted two sets of ; into and choked the suction pumps of the barge pumps 
and vertical joint, and a long conical reducing piece. In | guide vanes, which prevent a scattering or rotary motion | When this occurred a coloured workman dived to the 
the new, as compared with the older type, frictional of the water after it has issued from the nozzle. Nozzles | mouth of the pipe and extracted the débris. 
resistance is lessened 70 to 80 per cent. by the addition of vary in diameter from lin. to 10in., according to the With the completion of work in the upper section, all 
an upward flanged end, which is bolted to a similar flange character of the material against which the jets are | the monitors except two, employed temporarily in washing 
| down the barrier separating the upper and lower locks, 
| were moved southward and set to work in the Canal 
| prism ; two of the dredge pumps continued the fill of the 

west dam, and the third wasted its output in the swamp 


GENERAL PLAN OF OPERATIONS 

















DREDGE PUMPS MOUNTED ON CONCRETE BARGES 


Cost of Hydravlic Excavation at Miraflores. 





1910. 1911. | east of the Canal. From the prism during March the 
“3 ; | output was 91,957 cubic yards, in April 33,509 cubic 
1 Bow. a | oo | oe | Apnl. May. June. | yards, and during a portion of the following month 
Quantities—cubic yards ... ... 40,000 47,444 = «68,681 | 89.243 87,335 | 91,957 33,509 ~—s«'18,253 63.858 | 18,853 cubic yards. On May 24th, consequent upon 
dols. dols. dols. dols. ols dols. dole. dols. dols, | the undercutting of the temporary spillway which provided 
Aggregate cost for quarter ended ~ -- 111,334 — 176,578 90,062 | an outlet for the water in the hydraulic fill in the west 
, , | dam, the locks were suddenly flooded ; part of the plant 
Pumping station... .. ... ... | 0-1401  0-1467 00-1006 | 0-0620  -0-0791 | 0-0763 © 0-1794 = 0-2815—0-1086 | ohio ‘siti : 
Pipe lines and monitors... ... | -0725 -0498 0495 -0424 -0387 -0312 1060 1413-0940 | = — baie — to —_ ~~ the —— and 
Dredging arama Maes 5 -0786 .0873 0471 .0538 -039 $ 175 “1457 .0731 | the hydraulic operations were temporarily suspended. — 
ms AY WOM. Ack ke a. 002 = -0100 -0008 -0001 a Eas : | During the enforced period of inaction several im- 
Un a cag eee ae oe -0164 — *.0031 -0587 -0215 — — | portant changes in method were adopted, and these were 
ee of equipment... = *1805 -0465 -0298 -0287 +0436 0772 +0923 ‘0771 | immediately put in force when, towards the end of June, 
. +23 172 +127. . 19 +26 «448% . | . ; ; 
mwa. " “ pos ; a ae po a a Qo z ‘aa pos | operations were resumed. Heretofore the material in the 
Divisionexpense... .. ... ... +0132 -0155 -0138 -0116 -0123 -0094 -02?0 036 ‘0146 | Sides and at the bottom of the excavation had been dis- 
Admin. and general expenses ... -0437 -0625 -0366 -0268 -0809 -0272 -0780 -1054 -0379 | lodged by monitors and sluiced to sumpsin which had been 
mere ae heed Os aera ee : eee] reer feemi oes —___________ _______|_______| settled reinforced concrete barges bearing the dredge 
otal unit cost | 0-8408 | 0-8220 0-5635 | 0-4079 0-083 | -0-4332 00-9103. | -:1-3265 —-0-6539 =| pumps. Considerable difficulty, however, largely occa- 


: pn de SE ei ee ee : | sioned by the presence of trunks and stumps of old trees, 
During July 69,772 cubic yards were excavated from the Canal prism south of the lock site. | was experienced in getting the barges into suitable work- 
* Credit. |ing conditions. It, therefore, was decided to abandon 
floating supports, and henceforth to place the pumps 

p : alongside sumps created to various depths. 
— the lower part of the curved elbow above it. This | directed. At full head the water coming through nozzles} Another change has relation to the method of working 
elbow is formed with a ball, upon which the nozzle pipe | of mean dimensions exerts a pressure of 130 lb. to the | the “giants.” Heretofore water has been played mainly 
+ Aaa 80 as to permit of deflection in a vertical line. | square inch—the equivalent of 1} tons of pressure against | against the surface of the material, with little recourse to 
€ nozzle pipe and upper elbow are made adjustable by | a bank 100ft. within range of the deflectors. In this con-' the process of under-cutting, usual in hydraulic mining, 
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Which allows the overhead mass to fall im as the work 
proceeds. Application of this method should be especiall 
valuable in connection with operations in front of Cocoli 
Hill, a portion of which, extending back in one place as 
muth as 200ft., requires to be removed in excavating the 
Canal prism to the desired width. The face of the hill 
contains’ many small boulders, which the relay pump 
hitherto employed in lifting fill to the west dam is 
particularly fitted to handle, as its impeller admits pieces 
of rock up to Sin. The sump in which this pump will be 
placed will be sunk + 55ft. below sea-level, and the 
dredge pump alongside it’ will eceupy a position about 
+ 25ft. 

Of the economy of hydraulic égoavation there can be 
no question. Even the Mirafiofes experiment, but 

artially successful as it has been, bea®s witness to this, 
or the table on page 229 includes all amouritchargeable to 
the operations up to the end of June other tiin general 
items and expenditures for sanitation, hospit&ls, and 
civil government. 

This feature of economy should be even more pik 
nounced in the future, if, as is anticipated, no less than’ 
30 per cent. of the rock in the Canal prism can be 
excavated hydraulically, in addition to the soft material. 
The removal of the rock will be effected, in the first 
instanee, by blasting, the finer parts being then sluiced to 
sumps where the dredging —— can handle them. The 
remaining heavy pieces will be removed by steam shovels 
or ladder dredger, and for this service, in the latter event, 
the new dredger, Corozal, recently built for the Canal 
Commission by William Simons and Co., Limited, of 
Renfrew, will be utilised. 
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THE OMSK EXHIBITION. 
(By a Russian Correspondent.) 


. Tse first West Siberian Exhibition for Agriculture, 
Trade and Industry; which opened in Omsk.on the 15th- 
Zsth June last; and has now elosed, was the means of 
bringing together a véry Comprehensive collection of all 
classes of machinery and manufactured goods of all 
descriptions, and from’ all parts of the vast Russian 
Empire, Europe, and Améri¢a. 

Though mainly held in thé agricultural interest, the 
Administration had it, view to make the display generally 
interesting to all _élasses of thé cémmercial world in 
Siberia, and in’ this it Kad considerable stccess, the 
exhibits comprising matérials in the raw state and im its 
various stages up to thé finished articles, though it was 
impossible to shéw the vatious processes in actual 
operation. ; 

The first thing that struck a visitot fo the Exhibition 
was its great extent, the aréa covered being about 
105 acres, the greater part of which was o¢ctipied by the 
pavilions of the Administration and those privately con- 
structed by exhibiting firms, the latter being especially 
distinguished by being of handsome, attractive archi- 
tecture in every imaginable style, and generally sur- 
rounded by tastefully laid-out flower beds, with creeping 
plants, &c. The Administration, too, laid out a consider- 
able portion of the various intervening spaces as gardens, 
the grass plots being especially noticeable for the thick- 
ness and fineness of the turf, artistically laid out flower 
beds making a splendid contrast, their blaze of colours 
setting off the vivid green of the grass in a remarkable 
manner. These points are worth considerable attention, 
as they show what the Siberian Steppes can produce, 
where careful irrigation is resorted to, for where these 
grass plots and flower beds with their luxuriant growth 
existed in July, was in May bare Steppe, covered with a 
sparse growth of rank rubbish, with a sandy soil. The 
ehange in so short a time appeared little short of 
marvellous, the grass especially having the appearance 
of a ten years’ growth, but it was raised entirely from seed 
sown this spring; this should prove a most instructive 
object lesson to the whole of the agricultural population, 
for in almost all districts there is water in abundance in 
Siberia, obtainable either from lakes, rivers, or wells, and 
if irrigation were resorted to in an intelligent manner 
there would undoubtedly be less heard of the total failure 
of crops, a yearly occurrence in some or other district in 
the country. 

Machinery exhibits were to be found in all parts of the 
Exhibition grounds and buildings, coming from all parts 
of European Russia and Siberia, other European 
countries, the United States of America and Canada, 
many firms exhibiting complete lines of machinery in 
motion, including gas and oil engines, portables and 
threshers, flour milling, «ce. 

The foremost of the foreign firms exhibiting was the 
International Harvester Company of America, the vast 
organisation which, after making a long and very thorough 
study of the whole financia] and commercial sides of the 
Russian agricultural machinery trade, formed a combi- 
nation of the leading American firms in that line, and practi- 
cally drove every other nationality completely out of that 
businessin Russia, as far at least as self-rakers and binders, 
mowers, hay-rakes, &c., are concerned. What British 
firms were thinking about to allow such an important 
market to pass out of their hands without any real effort 
to prevent it is one of the puzzles which every English- 
man who knows anything about this business fails to 
understand. .The value of the trade to this American 
organisation can best “be, understood by a study of the 
balance sheets of its business published in the Times 
periodically. It ‘is constantly adding fresh lines of 
machines to compete with other foreign goods; and has: 
recently opened a large works in Russia to ‘compete’ 
with the Russian makers of the Colonist ‘type of reaper’ 
and other machines, though until it has more experience 
with Russian works, methods, and workmen its product 
from this works will not find great favour for quality, the 
machines ‘exhibited ‘therefrom in Omsk being not up to 
the standard for this class. This firm also had a most 
‘complete show of suction gas engines and raw petro-| 
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leunt or “ Nett” motors, which were driving a light 


n 
plant; the métsrs appeared to be particularly well 
made, runni0g vty smoothly and being of substantial 


construction,. with High finish, which was more than 
could be said of a motor tractor and an “ Intermational ” 


oil motor, which were’ tide roughest bits of worlkmanship 


im the whole of the machitery exhibited ; and, indeed,never 
sheuld have been placed im an exhibition in the state 
they were. .The firm, too, had three large motor cave of 
Arheriean make on show, with high wheels tired with 
soli@ rubber tires. These cars appeared to run very 
well! mdeed;.and! were not too expensive. The firm also 
had am'interesting’ little site show in its pavilion repre- 
seriting one of the largest of its works, and showing 
trains renning in and'outofi the factory, and in front a 
working model of a mower running a circuit, cutting down 
grass, whic was again! raibed! wp by mechanical means 
after the mower had passed! When lighted up in the 
evening this made a most attractive display, and espe- 
eially appealed to the peasants. This firm left nothing 
ndone in the way of advertising, and distributed to all and 
sundry commemoration medals and other “ notions” to 
keep its products in the minds of numerous prospective 
cliex#4? It has, too, a most thorough commercial organi- 
sation *#ughout Siberia, in addition to its central stores, 
and appoMts-agents in practically every village, fits up a 
small store’Sr'such agents and always has one or two of 
the machines’ #ést liked in each district on show. It may 
be that in some’ years nothing is sold except a few 
repair parts, but Me machines stand as a living adver- 
tisement of the cctttpany’s goods and are there when 
wanted, which means truch both to the peasant and to 
the firm, as its dividentshow. I have dwelt so much 
upon this firm because #& majority of the harvesting 
machinery used formerly i# Russia was of British make, 
heavy and clumsy as it was. Whe trade was in the hands of 
British firms, and they need ever have lost it if they had 
made lighter, stronger, and nieve suitable machines for 
the small horses of the peasant to pull; but in addition 
they needed a man of the calibre and grasp of George 
McCormick, who was the whole mainspring in bringing 
the splendid organisation of the Intermational Harvester 
Company of America into being ard! making dividends 
for his numerétis shareholders in tie several concerns 
linked up with that'compatty:: _ 

Of other foreign firms exhibiting those from Germany 
predominated, which appears*to be usually the case with 
exhibitions everywhere now. The firm of Wolff had on view 
asemi-portable and portablestvam engine with a thresher ir: 
its own pavilion, which, by the way, was far ahead of al) 
others in being completed some’ t¢n:days: before the open- 
ing. Heinrich Lanz, of Mannhemm;- also had a large 
semi-portable and a portable with tiresher,.not in motion. 
Otto-Deutz shared a pavilion with Kepler, who had a 
roller flour mill in operation, and Kiesseling, who 
exhibited sawing, planing, and splitting maviinery, &c., 

ractically the only wood-working maclfmery in the 

xhibition. Otto-Deutz of course had a fuW line of gas 
motors and oil motors, the gas being taken from!a‘suction 
gas plant which appeared to be working on a very soft 
bituminous class of coal. The great firm of Humboldt 
was represented by some beautifully-constructed sandels 
of complete coal-washing plants, &c., also by a seri of 
very beautiful photographs illustrating its manufactare:s 
and also plants erected by it in various parts of the wosllL 
There was also a fine suction gas semi-portable engime 
built by the firm “ Ergon- Kosmos,” Carlsruhe, which wae 
driving a complete flour mil? ®m full operation; this motor 
was mounted horizontally on what looked like an ordinary 
boiler, but which was in reality a suction gas producex,, 
scrubber, &c.; the coal being used was of a soft bituminous 
class, but there appeared to be no trowble from tar in any 
way, the whole plant running without the least trouble of 
any kind; the motor developed 60 brake’ horse-power at 
90 revolutions per minute. The brothers Kérting were 
represented by many pumps and motors on the’ stand of 
their agents. There were also a number of otheyGerman 
firms represented in several of the pavilions. 

Swedish firms made a good display of oil motovs;. the 
firms of Munktel and Bollinder being specially conspicabus 
with large pavilions. The motors shown by Munbtel 
were exceptionally fine pieces of workmanship, ve7y 
solidly constructed and beautifully finished, one large 
motor construeted with a crosshead running in circular 
guides after the manner of a steam engine being specially 
noticeable for its very complete design and arrangements 
of mechanism. This firm also showed some portable 
steam engines, but these can bear no comparison with the 
motors in point of design and workmanship, looking more 
in the nature of a side line than amything else. Bollinder 
had several motors both large and small in motion; all 
appear to be very solidly constructed. Practically all the 
motors shown had air starting arrangements. 

Another firm, the Russian-Swedish Trading Company, 
exhibited a line of Swedish agricultural machinery, some 
of which was driven by a Munktel motor. This company 
means business, and will undoubtedly make strong compe- 
tition for the Americans wherever possible. There was 
also a very comprehensive exhibit by the Finnish amal- 
gamation, which works under the title “ Kultivator.” 
This is a recent combination of several well-known 
Finnish engineering firms, including Stenberg, Fiskars, 
and others. These firms exhibited a whole row of portable 
engines from 3 to 10 horse-power, the appearance of which 
is unfamiliar to English eyes probably, as they have 
cylindrical fire-boxes and are on quite low wheels. 
Their construction is of the very simplest possible, the 
workmanship is good but very plain, and there appears to 
be no superfluous fittings or “notions” the peasant has 
no use for. They were all shown in motion, and they ran 
well and weré: taken al! round, just the sort of engine 
waited’ here, strong, light, ‘high-powered, not too highly 
speeded, and, above all, cheap.| The designs were rather 
pooh-poohed by some of their knowitig*oompetitors who 
are noted for high quality, expensive machinesj but they 
have come to stay, and there should be a big future for 
these little engines., This firm also showéd'mowers, rakes, 


a 


ploughs, harrows, &c., the mowers especially being light , 
and just the class for the country ; dincan nk ro oe i 

well made and capable of as much hard work, perhaps 

more, than the American machines; the hay-rakes too . 
are quite well made. ; 

Naturally of Russian exhibits of machinery there were 
any number, ——— all the leading agricultural 
machinery makers being represented. The pavilion of 
the well-known firm of R. and T. Elworthy, of Elisavet- 
grad, in South Russia, was filled with a very effectively 
-arranged line of particularly well finished machines of tee 
firm's own construction ; the seeding drills of this firm justly 
standing at the highest level attainable in that class; the 
same may be said of the threshers, which have been known 
all over Russia for the past quarter of a century andmore. 
R. and T. Elworthy exhibited, in conjunction with Kop-amna 
J. J. Hohn, the former well known for the very exeellent' 
colonist type of reaper he makes, and the latter for his ; 
ploughs, which take highest honours wherever exhibited. 
Kop exhibited a rather interesting new style self-raking 
colonist reaper, the rake in some manner being an 
attempt at imitation of a workman’s arm and rake; the 
idea is in no way a new one, but has been mechanically 
improved, and is said to be very efficient in use. Adjoin- 
ing was the pavilion of the equally well-known fwm of 
HeMorich-Sadet of Charkov, which also had a fine dfmplay 
of machi , seed drills, threshers, and horse guars, 
besides a whole line of reapers, presses, Ke. Sligiitiiy 
further back the pavilion of John Greaves and Co. waw 
conspicuous, and this was filled with a collection of some: 
of the best finished machinery in the Exhibition. \\ 
wrought iron pavilion open on three sides housed the: 
well-known machinery of the Moscow firm of Liphardt. 
Messrs. Stoll, of Veronesh, had a particularly fine display 
of oil seed machinery in motion, comprising the 
complete line from heating pans with agitators to the 
modern style of hydraulic presses and pumps; the 
powerful vertically arranged crushing rolls being specially 
noticeable ; the machines appeared to be all quite as; 
well designed and finished as anything made abroad! 
The firm’s exhibits of raw petroleum, “ Nefta,” motors. 
were also equally well made, these appearing tb) be 
of the Hornsby type; this firm also showed mills and 
most of the other types of agricultural machinery in 
use here. 

There was a fine show of railway locomotives and 
rolling stock. The former were from the Hartmann, 
Putilov and Kolomna works respectively; those shown 
by the Kolomna Works being remarkably fine pieces of 
workmanship all through; some of the engines, notably 
two compounds for goods and passenger traffic, having 
been in service some years with a very large mileage to 
their credit, but apparently they were as good as the day 
they first left the shops; their big No. 4000 was also on 
view, and a remarkably fine engine it is. This company 
must now be about the very first firm in Russia for 
accurate locomotive building; the same firm also 
exhibited several Diesel type oil motors, but the finish on 
these, as also on its portable engines, did not appear 
to be as high in quality as that on its railway locomo- 
tives. 

There were two complete flour mills in operation, one 
by the firm of Djukovski, of St. Petersburg and Moscow, 
aiid the other by Anton Erlanger. The former was driven: 
by an oil motor sold by the same firm, but it must be 
confessed that the whole get up of this job was hardly 
what it should be for exhibition, the machines being 
roughly finished. The Erlanger exhibit on the contrary 








\vas very well arranged, and the machinery of excellent 
({uality and workmanship, but was under the disadvantage 
cf being in a poorly designed, shaky pavilion, which 
swayed and vibrated in a manner quite undesirable. 
This installation was driven by the suction gas plant of 
the “‘ Ergon-Kosmos ”’ firm, already mentioned, the whole 
arrangement being most compact, efficient and cheap ; 
not only that, both this firm and Djukovski kept their 
rnills running and producing flour, the sale of which paid 
the cost of the whole expense of installation of the 
machinery for exhibition half a dozen times over probably. 

There was also a very interesting exhibit by the 
Kolomna Works of a working turf-cutting plant, con- 
structed according to the patent of Rogov. This com- 
prises a portable engine removed from its wheels and 
placed on ashort rail track, there being an underframe 
furnished with jack-shaft and suitable gearing and clutches 
for moving the whole along the track, the engine being 
coupled to an elevator and press, so that the whole move 
forward together on the track when in operation. The 
turf, after being laid bare, and an initial pit being cut into 
it, is cut out by the elevator, which is of the ladder dredger 
type and let down at its rear end into the pit, and being 
furnished with cuttiag scoops, cuts and elevates the turf, 
which is then passe: automatically into the press, from 
which it issues in the form of bricks, and almost freed 
from water ; these bricks are then run on rails away to the 
drying ajparatus, after which they are ready for use as 
fuel. The whole arrangement is thoroughly practical, 
| well worked out and. excellently constructed for hard con- 
tinuous work in the field. 

There were also several other fine Russian exhibits of 
oil motors and othe:r machinery, the many Russian artels 
sendmg exhibits ol’ all sorts of their simple threshers, 
winnowers, flax anil hemp working machinery, &c. The 
most notable exhibits in this line were some marvellously 
finished and designed suites of furniture made in ma- 
hogany, oak, ash and other woods, the prices of which 
were very low indeed for the quality of the workmanship, 
which would bear comparison with the finest products of 
Western Europe. The same remark applies to some of 
the carpets shown, and it is difficult to believe that all 
these goods are the product of hand-workers, so accurate 
is the work, particularly the cabinet work. There was 
also machinery from Moravia, consisting of portable 
engines, threshers, and other similar implements, made 
by the firm of Wichterle. 

British machinery, exhibited by British firms, was 








practically not to be found, with the exception of port- 
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team engines, threshers, and one or two Hornsby 

a omen wie have been exhibited by agents in 

Russia for the past twenty-five years. There were, all 

told, only five other British exhibits, the Pulsometer 

Engineering Company, Limited, having sent three 

ulsometers and three centrifugal pumps; Sharer and 

Young, Limited, sending two oil motors, one of 5 horse- 

power and the other of 10 horse-power with two cylinders, 

one of which was running, using “ Nefta” as fuel, and 
it may be remarked that these motors ran exceedingly 
well, giving absolutely no trouble at starting, a quarter 
turn of the fly-wheel being sufficient in all cases to start 
them, after which they appear to be able to take care of 
themselves entirely. These motors appear to be con- 
spicuous for their simplicity, and with absolutely no mechan- 
ism to get out of order. The firm of Bentall, as usual, 
was conspicuous with its line of machinery, which was 
exhibited by the Pereselenchiski Ypravlenie apparently. 

Messrs. Watson, Laidlaw and Co. had an exhibit of their 

cream separators, as also had the Wolseley Sheep Shearing 

Machine Company, Limited. 

Probably the finest piece of finished mechanical work 
in the Exhibition was a semi-portable steam engine 
exhibited on the stand of R. and T. Elworthy; as a 
compact, finely tooled and finished mechanical job it was 
far and away ahead of all competitors, including the 
Wolff firm; indeed all the Garrett machines shown on 
this firm’s stund were beautifully finished, and an example 
to all comers. It was a great pity that the Garrett semi- 
portable was not running. 

There was a fine steam ploughing set by McLaren and 
Co., Limited, of Leeds, which was a great contrast in 
general design, appearance, strength, and workmanship 
to a somewhat similar set, but driven by a motor tractor 
of American make. The McLaren set was exhibited by 
Messrs. Helferich, Sadet. 

Altogether the Exhibition was a very fine one, but in 
spite of strenuous efforts having been made to wake up 
British firms generally to the importance of the Siberian 
market and the paramount importance of showing their 
goods at this Exhibition in order to participate in the 
future trade of the country, only the few firms, five in all, 
appear to have taken advantage of the chance, a chance 
which will not come again probably for the next ten 
years at least, and by that time British goods here will 
probably have been hunted out entirely. As has been 
already said, the few firms, like Clayton and Shuttleworth, 
Garrett, Marshall, Ruston and Proctor, who have had 
established agents for many years in Russia and who 
could not afford (the agents) not to exhibit, do not come 
into the reckoning on that account. Reference is made 
to the engineering trade generally, in whose workshops 
the young Germans, Swedes, Austrians, Americans, and 
others a few short years ago were willing un- or under- 
paid learners, but who learned to such purpose, that with 
their natural aptitude, keenness, and progressiveness, have 
made commercial competition a real science, and with it 
driven their former masters—who in their time thought 
they were doing a fine stroke of business in taking orders, 
with a smart hard-working young man or two thrown in 
for in many cases £1 per week salary--out of many of the 
most profitable markets in the world. The results are 
to be seen in the wretched British display in such exhi- 
bitions as that just held in Omsk. 

The immediate results of the Exhibition cannot be 
great, but the future will show its influence to be far- 
reaching. Probably for the Administration there will be 
a heavy financial loss. The fact that the hay and corn 
harvests were failures this summer had a very damaging 
influence on the attendances at the show ; the amount of 
business done, too, by individual firms showing was also 
negligible, due to the same causes partly, and partly to 
the nature of the buyer, who prefers to go home and pro 
and con all he has seen, and talk it over with his neigh- 
bours, and do so over and over many times before he lays 
out his money finally. It is one of the characteristics of 
buyers here, and makes business the more difficult. 

Undoubtedly leaving all immediate results out of the 
question, the Exhibition in Omsk will stand as the con- 
spicuous landmark of a new era in Siberian life ; its in- 
fluence instructively must be very great, and commercially 
this will later come to bear excellent fruit to those firms 
who have had sufficient foresight and enterprise to 
exhibit their wares at it, but it is devoutly to be hoped 
that they will follow up their efforts in a manner suitable 
to the trading conditions obtaining in Siberia, for it should 
be borne in mind that, to make really successful trade 
here, it is necessary to have a stock of goods on the spot, 
as the buyer always gives preference to a firm which can 
supply his want with no delay, this being especially the 
case at the fall of the year, as he requires the 
goods to be on his premises before the rivers 
are closed by ice, which occurs in October, about 
the 15th to 28th of the month. It is the policy of 
foreign firms who compete here to send their agents 
plenty of stock on a commission basis, to be paid for 
either as sold, or on a fixed date once a year, bills being 
generally accepted even then, the stock being replenished 
as needed. British firms seem to object to this, though 
why it is difficult to say, for surely it is far more neces- 
sary to have their goods in stock at so great a distance 
from their works, thén in their London showrooms, 
which can generally be replenished at a few days’ notice 
from the works where standard goods are always in 
various stages of completion. It is certain that there is 

plenty of chance for sale of goods in Siberia if British 
makers really knew the market more thoroughly. What 
the International Harvester Company has done on a 
tremendous scale, British firms should be able also to do 
on perhaps a less scale. There should be no difficulty at 
all in the matter; but British enterprise in so far as 
Siberia is concerned appears to have gone to sleep. 

The Omsk Exhibition has shown another thing, the 
tremendous strides which have been made during the 
past ten years in the quality of the work generally turned 
out by Russian engineering works. Design, accuracy, 
and finish is something quite different now from what it 





then was. Undoubtedly this is due to better machine 
tool plant and a gradual improvement in the workman 
too, but very much remains to be done before the highest 
quality of accuracy of the finest classes of British and 
American machinery can be reached. This slow develop- 
ment is due in the main to the years of work spent by 
the majority of the Russian workmen on agricultural 
machinery, locksmithing, and similar work, where close 
accuracy has hitherto not been needed; that sort of 
schooling has had the effect of producing a class of self- 
satisfied men who sneer at any attempts at correction of 
their style of working, and this gets perpetuated more or 
less in the rising generation. It is also partly due to the 
training of engineers who are to fulfil staff positions in 
Russian works; probably their theoretical training is 
far in advance of that of any nation, but it is 
rarely that one finds truly practical men amongst 
this class. They are supposed to do a certain amount 
of actual handwork at some period of their training. 
Their colleges have up-to-date workshops; but the 
Russian engineering student, taking him as a body, 
detests blacking his hands, and does not put the neces- 
sary heart into his work to make him of the use he 
should be ; naturally there are exceptions, but they are 
too few to be noticeable. There is nothing like the old 
British workshop training to make practical men, such 
as can, when they see a man doing a job in a wrong 
or slovenly manner, off coat and show him how to do 
the job accurately and quickly. Itis a great pity that 
the Russian engineer fails in this respect, for though the 
students turn out a lot of very pretty work, there is far 
too much polish and far too little accuracy in it; how 
long this will continue is a question, but it is high time 
some scheme of apprenticeship was evolved, where the 
student would have to work under commercial conditions 
as a workman, and should have to pass a fairly stiff 
practical test before being admitted to his university. As 
it is, we have far too many very highly educated technical 
men, who have the whole theory and practice of the 
calculus at their finger’s ends, but not the least 
notion of handling either hand or machine tools in a 
practical and efficient manner, still less of what the real 
price of work should be fixed at, and nothing at all about 
the economics of workshop management and commercial 
organisation. Apparently all expect to become “ bosses,” 
with snug berths, mainly in Government employment, 
and the consequence is there are thousands of highly 
trained men, from the theoretical point of view, who 
spend years in drawing-oflices or minor unimportant posts 
on very small salaries, which time would be far better 
utilised in actual handwork in one or other department 
of a works, in the capacity of workmen, at three 
times the pay, if they could only use tools as every 
mechanical engineer should be able to use them. 
Naturally, this question is a wide one, and is only touched 
on here as being one of the real reasons for slow progress 
in the attainment of mechanical accuracy in all classes 
of work in so many Russian workshops ; but, in spite of 
all such drawbacks, the exhibits in the Omsk Exhibition 
from many Russian works show, as has already been 
mentioned, very great general progress in the production 
of Russian engineering concerns. 








THE OPENING OF THE BRIGHTON RAILWAY, 
' SEPTEMBER 20TH, 1841. 


SEVENTY years ago the railway from London to Brighton 
was opened throughout. The idea of establishing railway 
communication between the metropolis and Brighton was 
first mooted in the years 1825-6, when among the more or 
less visionary schemes promulgated was one of Mr. Vallance’s 
for an atmospherically worked line to yield speeds of 100 
miles an hour. Subsequent proposals, however, received 
lukewarm support from Brighton itself, for the town feared 
that it might be vulgarised by railway facilities, and expressed 
itself quite content with the forty to fifty well-horsed, fast 
coaches which served it daily. 

The incorporation of the London and Croydon Railway in 
1835 and the discovery that the population of the watering 
place was actually declining led to the formation of a Brighton 
Committee to consider the different lines suggested, viz., Sir 
John Rennie’s Direct Railway, from Kennington Common to 
Hanover cricket ground—now Park-crescent—47 miles; 
Palmer’s South-Eastern, 50 miles; and four Western lines, 
51, 53, 54, and 58 miles in length respectively. Rennie’s 
survey pointed out :—‘‘ The country is very rugged, having 
three lofty ridges of hills running east and west, which it will 
be necessary to pass through, as there are no leading valleys 
or gaps to facilitate the passage without going a long way 
round, which would defeat my object.’’ Rennie’s scheme 
was, however, put aside by reason of its alleged insurmount- 
able difficulties, and the Committee voted for Stephenson’s 
line, viz., from Vauxhall to Shoreham, 53 miles, the £10 
shares of which then rose to £16 premium, but in the follow- 
ing year there was a revulsion of feeling in favour of Rennie’s 
line. The parliamentary battle in 1836 lasted 80 days and 
cost £100,000, Rennie was in the witness box for seven days, 
and the report of his examination filled 132 folio pages. As 
there was no hope of agreement the Government cut the 
knot by appointing Captain Alderson, R.E., to report on the 
merits of the rival lines. That officer pronounced in favour 
of Rennie’s line, as from Croydon, which accordingly was 
adopted, but the Lords threw out this Bill in 1837, 
as the South-Eastern Railway line of route already 
went 20 miles on the way to Brighton, i.e., to Red- 
hill. However, the Bill was re-introduced and passed 
in the same session, receiving the Royal assent on July 
15th, 1887. The first sod was turned on July 12th, 1838, 
at the deepest part of the great cutting north of the Merstham 
tunnel ;. the first permanent rail was laid at Hassock’s Gate 
on February 4th, 1839; and the first portion of the system, 
viz., Brighton to Shoreham, was opened for traffic on 
May 11th, 1840. Towards the close of the year 1837 the 
active superintendence of the line was confided to Rennie’s 
lieutenant, John Urpeth Rastrick, M. Inst. C.E., a shrewd, 
resolute, and cool Northumbrian, who completed the heavy 
works, comprising the Merstham, Balcombe, and Clayton 








tunnels, together with the Ouse viaduot of thirty-seven arches 






at an elevation of 100ft., by the autumn of 1840. Rastrick 
afterwards constructed extensions, which now form the series 
of lines known as the London, Brighton, and South Coast 
Railway. 

It should be explained that the London and Croydon Rail- 
way, opened June 5th, 1839, was not wholly the property of 
that company, for a short stretch belonged to the London 
and Greenwich Railway. It was arranged that the Brighton 
Company should construct a line parallel to the latter for 
the first 17 chains from London Bridge; while an Act of 
June 14th, 1839, enacted that when the Brighton Railway 
was finished from Croydon to Redhill the southern half was 
to be conveyed to the South-Eastern Railway at cost price, 
with the interest on outlay added ; but each company was to 
have the privilege of passing over the whole distance from 
Croydon Junction to the South-Eastern divergence at Redhill 
without paying toll to each other. This joint line is 12 miles 
in length, and the South-Eastern paid the Brighton Company 
£300,000 for the six miles conveyed to them according to the 
enactment. Both companies had to pay the London and 
Croydon a heavy toll for each passenger conveyed over that 
company’s line. On July 27th, 1846, the Croydon and 
Brighton Railways amalgamated, and the title was changed 
to the present one. 

On July 12th, 1841, the Brighton main line was opened as 
far south as Hayward’s Heath, the intermediate distance to 
and from Brighton being covered by coaches. The Brighton 
Railway actually commenced at ‘‘ The Jolly Sailor,’’ now 
known as Norwood Junction, 8} miles from London Bridge. 
There was another station on the Croydon Railway which 
derived its name from an adjacent hostelry, namely, ‘‘ The 
Dartmouth Arms,’’ now called Forest Hill. On Monday, 
September 20th, 1841, the directors made a trial trip with 
three first-class coaches, arriving at Brighton at 2.30 p.m., 
and returning at 5 p.m. to London. The following morning 
witnessed the departure from Brighton of the first passenger 
train to the metropolis, whilst the first down train completed 
the journey at 12.20p.m. The day was celebrated by great 
public rejoicings at Brighton, ‘‘ The new and last finished 
portion of the line is in excellent order,’’ says a contemporary 
account, ‘‘ in fact, with one or two exceptions, is finished and 
cleared up. The exceptions are the ornamental facings of the 
Clayton tunnel, which have a beautiful effect, and the mouths 
of the Hayward’s Heath tunnel.’’ By the way, the company 
adopted the expedient of whitewashing and partially illu- 
minating with gas lamps the Merstham and other tunnels. 
This, it was pointed out, ‘‘ would be of inestimable value in 
case of accident, and at the same time divest these sub- 
terranean passages of their terrors to the nervous, and inspire 
confidence in the ordinary traveller.’’ 

The original time table provided that the journey between 
London Bridge and Brighton, 50% miles, should be performed 
in 1? hours by the mail, in 2 hours by the first-class, and in 
24 hours by the mixed trains. Stress was laid on the 
facilities for reaching the Continent. ‘* The quickest route 
to Paris is by the railway to Brighton, and thence by packet 
to Dieppe.’’ 

The subsequent development of the railway may be briefly 
recorded. First, the coast lines were simultaneously 
pushed on ; the west coast line reaching Portsmouth in June, 
1847, whilst the Keymer-Lewes, and Lewes-Newhaven 
branches were opened a few months later. The latter enabled 
the company to establish a new continental service through 
Newhaven and Dieppe, which was advertised as ‘‘ London 
and Paris in 12 hours.’’ The Lewes-Eastbourne line was 
completed in 1849. During the years 1849-60 attention was 
concentrated on the construction of lines connected with the 
Crystal Palace and West-end of London. The extensions 
from the Crystal Palace reached Battersea in March, 1858, 
and on October 1st, 1860, they were completed across the 
Thames to the new Victoria terminus. 

In October, 1859, the Three Bridges-Horsham branch was 
extended to Petworth, and in 1861 the mid-Sussex line from 
Shoreham reached Horsham, while the completion of the 
branch from Pullborough to Ford and Littlehampton secured 
to the company a route to the Channel Islands and to Caen 
and Honfleur. These latter services have been withdrawn. 
In May, 1865, the line from Sutton to Epsom Downs brought 
the company their lucrative ‘‘ Derby’’ traffic. In 1867, the 
South London line, now known as the ‘‘ Elevated Electric,’’ 
was constructed; and in the following year the Mid-Sussex 
route from Dorking to Portsmouth, giving the company a 
share of the Isle of Wight traffic, was inaugurated. 

On April 2nd, 1900, a new line of railway between Stoat’s 

Nest and Earlswood, keeping a short distance to the east of 
the old line, was opened for traffic, thus ridding the Brighton 
Company of the incubus inflicted by the in-and-out running 
with trains of the South-Eastern Railway north of Red- 
hill. This line, however, effects no saving in distance, 
while gradients are distinctly steeper than those of the old 
route. The works were very heavy, comprising a second 
Merstham tunnel, 2113 yards long, with approach cuttings 
100ft. deep ; a ‘‘ cut-and-cover ’’ tunnel at Cane Hill; anda 
combination of tunnel and covered way, 650 yards in length, 
under the South-Eastern Railway at Redhill. The doubling 
of the line in sections from Earlswood to Hassocks was next 
putin hand, and the only portion thatawaits completion is that 
between Three Bridges and Balcombe. The rebuilding of Vic- 
toria Station, and the electrification on the single-phase 
system of the South London and Crystal Palace lines have 
been the last big works carried out. The Brighton Company’s 
train service has always been less remarkable for speed than 
frequency. There is a legend that for a period, not long 
after the opening of the line, one or two of the first-class 
trains were timed to run between London Bridge and Brighton 
in the hour. It is probably based on the fact that when the 
Crystal Palace was transferred from Hyde Park to the Penge 
Park site, the company put on some Brighton-Norwood 
expresses, which accomplished the journey of 40 odd miles in 
sixty minutes. 
In March, 1858, a seventy-minute ‘‘ down ’’ express and a 
seventy-five-minute ‘‘up’’ express were introduced. The 
first even hour timing dates from October 2nd, 1898, when 
the ‘‘ Sunday Pullman limited express’’ commenced running 
to and from Victoria, and this schedule was not extended to 
any week-day train until November 2nd, 1908, when the 
Southern Belle was put in service. 








Accorp1nG to the Electrical Review, there has been in 
Warsaw for a number of years a steady inquiry for dynamos of 
various capacities. It is thought that there is a good opening there 
for the establishment of a manufacturing branch of a large firm, 








and enterprising English houses might do well to note the fact, 
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DREDGERS ON THE NEW YORK STATE BARGE | equipped with a centrifugal pump, this new machinery has 
CANAL. ' completed the equipment necessary for converting the vessel 

ONE of the contracts on the construction of the New York | into a suction dredger. The support for the cutter drive and 
State Barge Canal, which presents a number of interesting | 
being done and in the plant, is that of the Acme Engineering | that the cutting machinery could be easily applied to the 
and Contracting Company. This contract (No. 30) includes | dredger, making it possible to remove the boom and dipper 
| and substitute the cutter, or vice versd, as the dredging con- 


dredging the channel in the Mohawk River, and in the land | 424 7 * ~ 
line from Little Falls to Sterling, a distance of about 15 | ditions require. With this arrangement, the dredger can be 
miles, constructing lock 18 at Jacksonburg, dam No. 14 converted from one to the other type in about two days, 


and guard-gates at Herkimer, and retaining dam at Frank- | giving @ maximum flexibility in the method of carrying on 
fort, together with bridges, &c. the work at a minimum cost. 

For dredging, the contractors purchased a 20in. suction| The top and bottom illustrations on page 308 show the 20in. 
dredger and a 24 cubic yard dipper dredger from the American | hydraulic dredger. This is working west of Herkimer on the 





suction frame, and the ball jomt connecting the suction | 
engineering features both in the method in which the work is | Pipe on the frame with the ones on the hull were so arranged | 





Locomotive Company. Both dredgers were installed , in | part of the contract between that point and Sterling Creek. 
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Fig. i—CUTTER BAR OF SUCTION DREDGER 


 eitiinas have been installed. As the dredger was already | untit December 29th. With such material, the design of 


the cutter was put through a severe test. No weaknesses 
developed, and but very little time was lost due to clogging of 
the cutter, suction, or pump. Ina table giving the record 
for 31 days from September 15th to and including October 15th 
which table is too lengthy to reproduce, we find that a total of 
248,473 cubic yards of material was removed—an average of 
over 8000 cubic yards per 24 hours. The possible working 
time was 744 hours, and the actual working time 578 hours 
20 minutes. 

In explanation of the table, it is stated that on one occasion 
14 hours were lost owing to the substitution of bronze 
excentric straps in place of those of cast steel with which the 
cutter engines were originally equipped. The pump is 
provided with two different styles of pump rotors adapted 
to different classes of material, and the loss of some 30 hours 
was due to changing from one style of pump rotor to the 
other. Some trouble was experienced at first with the cutting 


| and wearing of the thrust bearings owing to the muddy 
| gritty water, and some 254 hours were lost in putting in new 


thrust bearings. This trouble has now been overcome. 

During the four months the dredger was in operation last 
year, a total of 655,755 cubic yards was excavated. The 
height of lift averaged about 18ft., while the average length 
of pipe line was from 850ft. to 1200ft. During last May 
the dredger was working in hard clay and gravel. The 
photograph of the spoils basin. from which one of the 
engravings on page 308 is reproduced, and which was taken 
on the 9th of that month, shows the character of the materia] 
in which the dredger was working. During April the dredger 
excavated approximately 200,000 cubic yards in spite of 
numerous delays caused by the dykes giving way. 

One of the most noteworthy and interesting features in the 
design is the arrangement for supporting the suction frame 
ind cutter drive. The upper part of suction frame is formed 
of a large steel casting or trunnion head which rotates on 
bearings let into the sides of the well. The countershaft of 
the cutter engine is arranged on the axis of these side bear- 
ings, and the engine drives the cutter through a set of gears 
on the trunnion head. These gears are encased in a water- 
tight compartment and run in oil. A ball joint connects the 
suction-pipe on the frame with the one in the hull. This 
ball is so situated that it is totally immersed in water, in 
order to prevent air leaking into the pipe. From the illus- 


| tration—Fig. 1—it will be seen that the cutter is of the open 
| type. It is provided with six spiral chrome steel blades, 


A main pump of the centrifugal type, built entirely of 
steel, is employed. Special care was taken in its design and 
construction. The shell was made of extra thickness to com- 
pensate for wear, and liners were omitted to simplify its con- 
struction, and because it was considered that their continual 


| removal would prove more expensive than a new shell re 


| placed at long intervals. The connection of the runner shaft 


August of last year, and were in operation until the latter | As a result of important improvements in the cutting 
part of December, when work was discontinued for the winter. | machinery, the suction dredger is now being used for excavat- 
Dredging was resumed again in March. The dipper dredger | ing material, which, in its early forms, this general type 
has been used on the portion of the work between Little | could not handle, and for which a few years ago only the 
Falls and lock 18. At this part the bed of the river is solid | dipper or bucket dredger was considered practicable. The 
rock covered with a layer of soft dirt. The dredger was, | former has, however, the important advantage over the | 
when operations were recommenced this year, used to remove | latter two types in that it dredges and disposes of the spoil 
the top covering of the foundation rock, and the rock will be | at one operation; and, moreover, can transport it to con- 
excavated during the present summer months when the bed | siderable distances over land or water when necessary. In 
of the river at this point is practically dry, making it easier | this way the suction dredger eliminates all the expense 
to blast and take out the rock. | entailed with the dipper or bucket dredger for transporting | 
The dredger, while similar in design to a number of other | the material in barges, trucks, or by other conveyors to its 
dipper dredgers built by this company, presents some inte- | dumping ground. In the present instance, the material is 
resting features. It is known in the builders’ classification | deposited in basins thrown up along the line of the canal. | 
as the Panama type A steel wire rope hoist is employed, 
consisting of two parallel parts equalised so that each part | 


to the main engine shaft is so designed that it can be un- 
coupled with but little trouble. 

The main pumping engine is of the marine vertical, triple- 
expansion type and indicates 750 horse-power at 225 revolu- 
tions. A heavy cast ron bapa furnishes the foundation 
for the main engine and pump. On this bed-plate are also 
fitted the thrust bearings, which consist of five adjustable 
marine type cast steel horseshoes, babbitt lined. They are so 
designed that any of them can be dismantled for inspection 
while the dredger is in operation, which materially facilitates 
the up-keep. The pump has a 20in. discharge and a 20in. 
suction. Its rotor is 72in. in diameter, which, at 225 revo- 
lutions, gives the required peripheral speed for discharging 
through 1500ft. of pipe. A surface condenser, which, has a 





bears one-half of the load. Two cast steel, bronze-bushed 
hoisting sheaves, 5ft. in diameter, grooved for the parallel | 
rope are provided for guiding purposes. One is fixed in the | 
hull and the other at the base of the boom, while another | 
large sheave is fitted on the point of the boom. The boom is | 
40ft. long and of box girder construction, with a straight 
taper, the smallest section being at the outer end where the 
motion is the greatest. The maximum clear height of dump 
above water surface is 17ft. 6in. The dredger is capable of 
working in depths of from 4ft. 6in. to 16ft. At about 10ft. 
from the lower end the boom is rigidly spliced, so that if it is 
found necessary at any time to cast the material on the bank | 
at some distance from the dredger, the outer end of the boom 
may be disconnected and a longer outer end substituted. 
Because of this provision a larger turntable than would 
otherwise be required with a 40ft. boom is employed. The 
main hoisting drum is of cast iron, 36in. in diameter, and is | 
fitted with friction housing on one flange and brake housing 
on the other. The ratio of gearing is 21-1 giving a pull at 
the dipper of approximately 50,0001b. The hoisting friction | 
gear is of the outside band type operated by a steam ram, | 
7zin. bore. The main engines are of the double cylinder type, 
the cylinders being 10in. by 14in. Independent slewing | 
engines of the double cylinder type, 8in. by 8in., are | 
employed. 

Steel spud keepers are provided for the two forward spuds. 
These are hinged so that the spuds may be easily taken from 
the dredger at any time, should it be necessary. The 
forward spud drums of cast iron, with brake housing 3ft. 6in. 
diameter, and designed for a brake 6in. wide, are driven 
from an extension of the main engine intermediate shaft | 
through a friction clutch. The stern spud is of wood, 18in. 
square, and is pivoted in a saddle block above deck, so that 
it trails behind as the dredger is moved ahead to prevent the 

















stern swinging. Two winch heads mounted on the ends of a 
cross shaft attached to the slewing engines, are provided for 
general hauling and warping purposes. A clutch is fitted 
for disconnecting the swinging drum when the winch heads | 
are in use, also a stop to hold the drum. i |The banks for these are thrown up by means of drag line 
The backing drum is mounted on a cross shaft driven by | scrapers. The topmost illustration on page 308 shows one 
the main engine through the medium of an outside steam | of the basins into which the material was discharged. 
operated friction band. A standing brake is also provided. Since it has been in operation, the suction dredger has 
The centre illustrations on page 308 show the general | encountered difficult material. Careful records kept by the 
appearance of the dredger. This illustration also shows the | contractors show that the cutter and its machinery, which 
method originally pursued in disposing of the spoil. The | was specially designed to work under severe conditions, have, 
dipper delivered the excavated material into a hopper on the | however, been able to cope with the worst conditions. Both 
scow alongside of the dredger, and the material was passed | the dredgers are worked 24 hours a day, the time being 
through a screen by which rocks, &c., were sifted out and the | divided into three watches of 8 hours each. During the first 
soft material deposited in a sump, from which it was sucked | part of September of last year, the material excavated by the 
by means of a 16in. centrifugal pump installed on the dredger | suction dredger consisted of coarse gravel with numerous 
and discharged through the pipe line, shown in the illustra- | roots, logs, and stumps. In October the material for the 
tion, to the shore. This method has now been discontinued | first week consisted of loam and a few roots, changing subse- 





for another, which the contractors think will give still better | quently to hard blue amd yellow olay for the balance of the 
results. A ladder withsuction pipe, 8-blade cutter and cutter | month, and this latter material continued from that time 


Fig. 2—WINCH MACHINERY ON THE SUCTION DREDGER 


cooling surface of 1700 square feet, receives the exhaust from 
the main and auxiliary engines. 

Boilers of the water-tube type carrying 1751b. pressure per 
square inch areemployed. They havea total heating surface 
of 6040 square feet with a total grate area of 135 square feet. 
Water is furnished to the boilers by feed pumps of the 
Admiralty type. These are connected with the hot well 
which receives the condensed steam from the main engine, 
winch and cutter engines. A heater installed between the 
feed pumps and the boilers receives the exhaust from the 
smaller auxiliary engines. Large easy bends instead of the 
customary elbows are employed in all piping throughout the 
dredger. The piping is all of seamless drawn steel. __ 

The engraving—Fig. 2—shows the winch machinery, 
which is driven by an Sin. by 10in. double vertical engine. 
It has five drums for the operations of swinging the dredger 
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g the ladder and spuds. A self-contained engine 
hold of the boat drives the cutter. This engine 
design, and has double cylinders, 10in. by 14in. 
lves are placed in the pipe line of both the cutter 
and the steam pressure reduced to 
which only require 1001b. 


and hoistin 
erected in the 


is of special 
Reducing valves: 
and winch engines, | th 
accommodate these engines, 
pressure per square inch. 








THE INSTITUTION OF MINING ENGINEERS. 
CARDIFF MEETING. 


THE twenty-second annual general meeting of this Insti- 
tution took place during the 18th, 14th, and 15th of this 
at Cardiff, the general meeting being held in the 
lecture theatre of the South Wales Institute of Engineers. 
Excursions were arranged to various places of industrial and 
general interest in the neighbourhood, and banquets were 

‘ven by the South Wales Institute of Engineers and by the 
Monmouthshire and South Wales Coalowners’ Association. 
The proceedings opened with words of welcome from the 
Lord Mayor of Cardiff, from Mr. W. D. Wight (president of 
the South Wales Institute of Engineers), and from Mr. 
Joseph Shaw, K.C. (ex-chairman of the Monmouthshire and 
South Wales Coalowners’ Association). Dr. Simpson (the 
retiring president), in acknowledging these pleasant greet- 
ings, pointed out that the South Wales coalfield produced 

about 50 millions of tons annually—that is, one-fifth of the 

total output of Great Britain; it had increased three-fold 
during the last twenty-five years. Commenting on our coal 
reserves, he put them at 30,927 million tons, which at the 
present production would last 600 years, rather more hopeful 
than Sir William Ramsay’s estimate. The president-elect, 
Mr. W. E. Garforth, was inducted into the chair, and after 
the usual formal business the meeting entered on to the con- 
sideration of the coal-dust question. The discussion was 
opened by a useful and comprehensive review of the subject 
by Mr. Sam Mavor, who noted all sources of dust, but 
emphasised the need of taking precautions against spilling 
coa! from trams, which, becoming crushed by the passing 
trafhc, proved a fruitful source of dust along the roads; as 
well as the desirability of keeping inflammable dust from the 
surface from being carried into the mine with the ventilating 
current. Ultimately he described an apparatus for the re- 
moval of dust, comprising a sort of spray of compressed 
air to disturb the deposited dust, along with a vacuum 
cleaner to collect it. There was an animated and good 
discussion, and it was generally admitted that one 
means of dealing with dust would not solve the question, 
but the means adopted for combating dust would have 
to be modified to suit local conditions. The apparatus 
mentioned might prove useful in some cases as an auxiliary ; 
watering was quite appropriate in some cases and out of the 
question in others. Perhaps the practice most favourably 
accepted was that specially advocated by the president, the 
use of non-combustible dust which, when properly distributed 
ina mine, in case of an accident, mingled with any coal dust, 
either rendered it inert or damped any flame and so arrested 
the propagation of the explosive wave ; at his colliery, Altofts, 

1 cwt. of stone dust per yard was sufficient, and cost £123 a 
year as compared with £3000 outlay for watering. A special 
value of stone dust was that, when spread after the removal 
of existing dust deposits, it covered surfaces and filled 
up places of lodgement, so that the coal dust which subse- 
quently arose was deposited as a layer over the inert material, 
largely diminishing its chances of doing harm by becoming 
ignited. It was also generally conceded that good riveted 
sheet iron trams might cost a little more than wooden ones, 
but in the long run were really more economical, and, in 
addition, reduced the risk of spilling lump coal and dust 
along the road or during the winding. 

The excursions included visits to the Cardiff Docks, where 
the Lewis-Hunter coal-loading crane was seen in action; to 
the Cardiff-Dowlais Works of Guest, Keen and Nettlefolds, 
Limited, where the blast for the furnaces is dried by refrigera- 
tion ; and to various collieries. The most striking feature of 
these was the altered aspect of the surface works by the 
increasing introductions of modern developments. At 
Bargoed, for instance, a use has been found for the pre- 
viously discarded fine coal in by-product coke ovens, a 
practice we many years ago advocated. This has given 
rise to a complete chemical works being installed at the 
pit top, whilst the residual gas, after being washed, 
is turned to account in gas engines housed in a substantial 
engine hall, which generate electricity to be used 
in this and other collieries. At Britannia Colliery, 
for instance, there is the unusual sight of a big engine- 
house without any steam whatever, power from Bargoed 
being used to drive the engines, the electric winders 
being furnished with Ilgner sets. Turning to another valley 
the Great Western Colliery Company, at the Maritime Pit, 
has an electrical winder on the Westinghouse converter- 
equaliser system, whilst at the Ferndale collieries the 
Lahmeyer system is in vogue. At the Tylers Town Pit there 
is a magnificent installation, including Stirling boilers 
mechanically fed, and with forced draught and superheaters, 
capable of evaporating 30,0001b. of water per hour at a 
pressure of 180 1b. per square inch, two Sulzer horizontal 
cross compound engiaes, each giving 2500 brake horse-power 
at a speed of 94 revolutions per minute, and driving direct 
two Lahmeyer large slow-running revolving field three-phase 
alternators, of 1600 kilowatts each, and all accessories, includ- 
ing cooling towers. A feature of the winding engine practice 
is the use of the Whitmore brake and overwinding gear, and 
the omission of a safety hook above the cage. The Karlik 
recording speed indicator has quite a vogue, and for ventilat- 
ing the Sirocco fan is in favour. Much could be written 
about these excellently equipped collieries, but space precludes 
further enlargement here. Another pit visited, which has 
a varied and fine display of engines in palatial surroundings, 
Was the Penallta, also of the Powell-Duffryn Steam Coal 
Company, and the Ferndale collieries belonging to D. Davis 
and Sons. 


month 








In the village of Poleymeux, in the Rhone departinent, 
a bronze statue has been set up in honour of Ampére. According 
to a contemporary, the inventor is represented standing in an 
ittitude of meditation, the right hand raised to the forehead, the 
left clenched. On the side is inscribed ‘‘ La Science,” suggestive 
of the subject of his meditation. The statue has been erected by 
acommittee under the sponsorship of the Association francaise 


pour l’Avancement de la Science and other learned societies and 
local public bodies, 


INSTITUTE OF METALS. 





Tur autumn Conference of the Institute of Metals 
opened at the Armstrong College, Newcastle-on-Tyne, on 
Wednesday, September 20th, under the presidency of Sir 
Gerard Muntz. There was a good attendance of 
members, and the local reception committee, headed by 
Sir Charles Parsons, had arranged a very comprehensive 
programme of works visits as a supplement to the read- 
ing and discussion of papers. 

The Lord Mayor of Newcastle (Sir W. H. Stephenson), 
in extending a welcome to the members, said that the 
Institute, although founded barely three years ago, 
appeared to have made much progress with the object 
it had in view, which might be broadly described as an 
endeavour to serve the industries connected with the 
non-ferrous metals in a manner similar to that in which 
the Iron and Steel Institute served the iron industries. 
The membership of the Institute had rapidly increased ; 
it was in 1908, 355; in 1900, 505; in 1910, 551; and it 
was now over 600. It was to be hoped that the Institute 
would, as it deserved, secure the co-operation of makers, 
users, and scientific investigators. The work undertaken 
by the Corrosion Committee of the Institute was an 
example of the useful services it might perform. 


Dr. Hadow, the Principal of Armstrong College, asso- 
ciated himself with the welcome accorded to the 
Institute. 

Sir Gerard Muntz, after acknowledging the reception 
accorded to the visiting members, referred in some detail 
to the work of the Corrosion Committee. He said that 
the Committee had decided to erect at Liverpool a plant 
which would imitate as closely as possible on an experi- 
mental scale the conditions obtaining in a marine condenser. 
The plant consisted of four cast iron tubes, each fitted 
with tube plates to carry twelve condenser tubes, these 
iron tubes representing four small independent con- 
densers. Sea-water obtained off Liverpool would be cir- 
culated through these tubes by means of a steam-driven 
pump. About 300 gallons would be used and changed at 
frequent intervals. Arrangements would be made to 
vary the speed of the water travelling through the tubes 
in each condenser independently, and to prevent any 
considerable variation in the temperature of the circulating 
water, A steam boiler formed part of the plant, and its 
steam would be utilised ina small engine, which would drive 
a circulating and a vacuum pump. The exhaust steam 
would pass into the four condensers, and the condensed 
water would be returned to the boiler. The erection of 
the plant was approaching completion, and would be 
ready for inspection and testing by the Committee in the 
course of a few weeks. It was intended in the first 
instance to test tubes of four different compositions. In 
No. 1 condenser the tube plate would be of naval brass, 
and Admiralty practice would be followed as far as 
possible. In No. 2 condenser ordinary commercial prac- 
tice would be followed with a 70/30 mixture and plates of 
yellow metal. Nos. 3 and 4 would be the same in regard 
to size and dimensions, but it was intended that No. 3 
should have tubes containing a percentage of lead. With 
regard to No. 4 various proposals were before the Com- 
mittee. Special attention would be given to the effect 
that scale and other impurities adhering to the tubes had 
upon the liability of the tubes to general and local 
corrosion. The temperature at various parts of the plant 
would be measured by thermocouples and thermometers. 
It was believed that a large number of problems connected 
with corrosion could be adequately investigated by the 
plant. Addition to the funds available for the research 
were earnestly needed, as the research could not yield 
any results of value for a period of two or three years. 
Great assistance had been rendered by the University of 
Liverpool. He would like to impress upon shipowners 
and shipbuilders that they were very greatly interested 
in this work. 

It was announced that Professor William Gowland had 
been elected president to succeed Sir Gerard Muntz, and 
that Mr. Summers Hunter had been elected a vice- 
president to fill the vacancy in the list caused by the 
election of Professor Gowland as president. 

The first paper taken was that by Mr. George Hughes, 
‘“‘Non-ferrous Metals in Railway Work.” In this paper 
the author has placed on record some of the methods of 
working, and uses pertaining to, the non-ferrous metals in 
locomotive and carriage construction. The use of copper 
is described in the shape of plates, stays and tubes, and 
analyses, tests, specifications, together with life of 
material and instances of wear and failure are described. 
Copper fire-boxes on the Lancashire and Yorkshire Rail- 
way have a life of from ten to sixteen and a-half years, 
an average mileage for the older engines with 140 lb. 
pressure being 310,000 miles. Engines with 160 lb. pres- 
sure run from 235,000 to 272,000 miles. Individual tube 
plates show a life of seven and three-quarter years. 
Workshop methods, such as patching of copper fire-box 
plates, brazing copper steam pipes, melting and mixtures 
of brass alloys are dealt with, with the object of eliciting 
a practical and scientific discussion. The author states 
that brass slide-valves of the unbalanced type will run 
1000 miles with a wear of .035in. on the face. Balanced 
valves wear .0053in. per 1000 miles, whilst even better 
results are being given by a modified form of valve for 
superheat designed by the author. A short account of 
the bearing metals used under the name of white metals 
is included, together with a note of non-ferrous metals 
and alloys used in the railway carriage department. We 
hope to deal more fully with the paper on another 
occasion. 

Sir William White said the paper was of an essentially 
practical type—such papers, giving the experiences of 
users of the non-ferrous metals, were of the greatest 
value. The information in the paper represented many 
years of work on the Lancashire and Yorkshire Railway. 
Mr. A. V. Hussey raised the question of the soldering 
of aluminium, a problem which had not been satisfac- 





torily settled. On the other hand, the autogenous welding 











of aluminium had been applied in practical work on 
quite a large scale, and had proved to be quite satis- 
factory. 

Dr. C. H. Desch referred to the author’s remarks on 
fire-box stays, when the statement was made that copper 
was the most reliable material, and superior to any of 
the alloys. Reference was made to a copper containing 
.8 of arsenic, and to the unsatisfactory results obtained. 
It would be interesting to have the experience of other 
users on that point, since the experience on the Lanca- 
shire and Yorkshire Railway was contrary to that gained 
elsewhere. 

Mr. J. Allan referred to the use made on the Lan- 
cashire and Yorkshire Railway of bronze slide valves. 
Such valves had been successfully adopted for the low- 
pressure cylinders of destroyer turbines, and in recipro- 
cating engines, but this appeared to be the first record 
of their use in the high-pressure cylinder. 

Mr. W. Hanna dealt with a system of making bearings 
from alloys without tooling, such bearings being capable 
of adjustment to within the very finest limits. He was 
interested in obtaining explanation of some curious 
experiences of such bearings in working. 

Mr. H. L. Woore said that Mr. Hughes had not dealt 
with the reasons for the difference in valve wear. With 
certain mixtures the valve would wear down in a fort- 
night, whereas in another case where the same mixture 
was employed it would run for months. He believed it 
was something in the cast iron of the cylinder which 
accounted for the wear. 

Professor A. K. Huntington raised the question of the 
use of the ordinary slide valve. under superheat. The 
author would seem to have been very fortunate in that 
respect, and probably it was a subject of which the 
Institute would hear more in the future with extended 
experience of superheating. ; 

Mr. G. A. Boeddicker expressed considerable interest 
in the nickel alloys to which the author only made a 
very cursory reference. -It seemed certain that copper 
might be much improved by the addition of nickel. The 
table on page 12 of the paper showed that the copper 
nickel specimen as received annealed had a tensile 
strength of 15.2 tons per square inch; heating for ten 
hours at 750deg. Cent. raised the figure to 16.1; and 
after heating for nine hours in a locomotive fire-box it 
was further raised to 17.1 tons. 

Professor Henry Louis said that the author compared 
the copper fire-box with the steel one, but did not 
mention the use of Yorkshire best iron in the fire-box, 
which struck him as a curious point. He would like to 
have comparative data as to the use of best wrought 
iron and copper for that purpose. 

Professor H. C. H. Carpenter referred to the specifi- 
cation for copper boiler tubes on page 46 of the paper. 
It was there stafed that the tubes were to be solid 
drawn, and not to be annealed at the ends. In view of 
the very pointed statement made by Dr. Beilby in his 
May lecture before the Institute as to the mechanical 
instability of hard drawn copper, the matter was im- 
portant. Dr. Beilby said that all drawn copper material 
to be used for steam ought to be brought into the proper 
condition by annealing at 300 degrees. . 

Sir Gerard Muntz said that the points raised by Dr. 
Desch and Mr. Boeddicker were very interesting. Mr. 
Hughes, he noted, bad a preference for copper as against 
bronze, and that appeared to be the tendency of all loco- 
motive engineers. The point which Mr. Boeddicker had 
raised as to the 2 percent. nickel alloy was one which was 
receiving attention in various locomotive shops at the pre- 
sent time, and the question had been raised whether copper 
nickel was inferior to copper arsenic. His own company 
manufactured both, but he had noted that in the case of 
the engineer who had chosen the copper nickel to experi- 
ment with, there was no question of going back to copper 
arsenic. The tensile strength figures of the copper nickel 
were very interesting, increasing, as had been pointed 
out, under high temperatures, whereas that of pure copper 
fell to about six tons if the user were fortunate. Copper 
arsenic stood between the two in that respect. There 
was also the question of oxidation to be considered. 
It was more severe with a .3 to .5 per cent. arsenic 
alloy than with pure copper or copper nickel. That point 
called for careful consideration. Another subject of 
interest was concerned with the oxygen content. Two 
samples of copper arsenic absolutely identical in that 
respect, but one having .02 oxygen and the other .002 
oxygen, behaved quite differently in respect to tensile 
strength, elongation, oxidation, and the general properties 
of the metal. That subject was well worth a research by 
their scientific members. 

In the absence of Mr. Hughes, owing to the strike at the 
Horwich Works, a cordial vote of thanks was accorded to 
him, and he will reply in writing to the discussion. — 

The other papers taken at the first day’s meeting, of 
which a report will appear next week, were those by 
Dr. W. M. Guerther on “The Electrical Conductivity 
and Constitution of Alloys;” by Mr. D. R. Pye on “ The 
Mechanical Properties of Hard Drawn Copper;” and by 
Mr. G. L. Houghton and Professor Thos. Turner on 
“ Volume Changes in the Alloys of Copper with Tin.” 

The afternoon of Wednesday was devoted to visits to 
works, and in the evening the Lord Mayor gave a 
reception at the Laing Art Gallery. 








SALVING OF THE SAN Giorci0,—In a recent issue of the Italian 
newspaper, Roma, appeared an interview with Colonel Gregoretti, 
engineer and naval constructor, on the successful salving of the 
warship San Giorgio, which recently came togrief. He states that 
a full technical report on the manner in which the salvage was 
carried out will appear in due course, which will be of interest to 
engineers. In the meantime he warmly commends the Italian 
Ministry of Marine for assuming immediate control of the salvage 
operations, because this obviated that delay which must necessarily 
have ensued if the ordinary departmental authorities had had the 
work delegated to them. The work was at once undertaken without 
any hindrance from departmental red-tapeism, and to this he 
attributed as much as anything the successful issue of the work, 
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SOME SCOTTISH MARINE OIL ENGINES. 





SincE we began to devote ourselves, in a special series | 
of articles, to the study of the internal combustion marine 
engine, we are afraid we may be considered by some to 
have given undue prominence to the productions of foreign | 
firms, to the neglect of the home manufacturer. We hardly 
think, however, that our course of action is open to that | 
interpretation, as it must unfortunately be admitted that at 
the present time the continental builders are far ahead of 
us, at‘any rate in the Diesel type of marine engine, which 
practically means in all suchfengines of over 200 horse- | 


is nothing to be said against this; in fact, rather the other 
way. It is cheap, saving the machining of the two big | 
joints where made in two pieces, and it further renders | 
the question of taking the piston out from below one of | 
the utmost simplicity owing to the very large door which | 
can be obtained through the absence of the longitudinal 
joint. This, indeed, was the original practice of the firm 
but it has now been given up and smaller doors fitted in 
order to make the engine more fool-proof (an awful word). 
The builders point out that their engines, generally speak- 
ing, do not get into the hands of a skilled engineer, and 
therefore things must not be made too accessible in view of 
the well-known inquisitiveness of the amateur mechanic. 

















Fig. i—_THE NEW FOUR-CYLINDER BEARDMORE ENGINE 


power ; descriptions of these products must therefore be 
to the advantage of English firms, who do, or should, 
require all the information possible as to the practice of 
their rivals. With regard to engines of smaller powers, 
leaving out of the question pure racing engines, which 
cannot be dealt with in a general statement, we are glad 
to be able to think that the English builders appear to 
have a very much better grasp of the requirements of 
marine work than those on the Continent, or even in 
America, although the actual number of engines in use in 
the latter country is so enormous; and the following 
notes, based on a recent visit to the North, will give some 
indication of the direction in which our engineers are 
working. 

The new Beardmore crude oi] engine marks an impor- 
tant step in advance in this firm’s motor department. 
With its crank-case air compression, forced lubrication, 
arrangement of crank-shaft bearings, Kc., it is exactly the 
same as that exhibited at Yarmouth and described in our 
issue of November 11th, 1910, until the cylinder cover is 
arrived at. Here it will be found that the float chamber, 
the hot bulb, the fuel valve, and the “‘ centre valve” have 
been swept away and replaced by a hot plug heated by a 
blow lamp to start with and a little fuel pump operated 
from a cam on the old compressed-air distributing shaft 
and a small pipe admitting compressed air thereto at a 
pressure of 400 lb. per square inch. This description 
amounts, as we have suggested, to practically nothing, 
but the results are quite the reverse. The engine now 
appears to run with greater certainty and regularity than 
at Yarmouth, while the control gear is not nearly so 
delicate, but consists of a single good-sized lever which 
varies the tension on the governor spring, which in turn 
controls the fuel feed from the pumps. Beyond this the 
consumption of fuel is reduced from 0.6 pints of paraffin 
to 0.6 lb. of Texas refuse oil, a saving of 0.13d. per horse- 
power per hour if paraffin is taken at 5d. per gallon and 
the Texas oil at 45s. per ton. Thus yet another example 
is afforded of a firm which has realised the need not only 
for Jow fuel consumption, but also quite as much, or 
more, for the need for a low cost of fuel used. Access to 
the piston is obtained by removing the cover, but this 
only involves the breaking of three small pipe joints in 
addition to that on the cover, and the removal of the 
atomiser valve—and does not mean a very serious amount 
of work. The particular engine we saw running was 
giving about 95 brake horse-power at 340 revolutions per 
minute with three cylinders, but we were also shown in 
the shop a pair of four-cylinder engines of the same 
general design, Fig. 1, for the new yacht for the Marquis of 
Graham, who, it will be remembered, carried out a series 
of important experiments on producer gas engines fitted 
on the old gunboat Rattler. 

There are more points which may be referred to in con- 
nection with the Kelvin engine made by the Bergius 
Launch and Engine Company, of Dobbies Loan, Glasgow. 
This engine is not often seen south of the Tweed, nor 
has it recently enjoyed the publicity of an appearance at 
a south country exhibition, Although this engine un- 
doubtedly possesses several nice features in its design, it 
also embodies some which are not in accord with what we 
have laid down as our ideal, and we will begin with these 
latter, at the same time giving the pith of our discussion 
with the designers as to the why and wherefore. Taking 
the crank case first this is cast in one piece with slots at 
the ends through which the crank shaftis inserted. There 


| into the crank case from an external source, nor of that 
| of use of a different quality of lubricant owing to inability 


We cannot help thinking, however, that it is better to leave 
this out of the question and so to design an engine that if 
it does want anything done to it, it will not take ten 
shillingsworth of work in dismantling it in order to do six- 
pennyworth of repairs. The taking off of a cylinder down 
in the engine-room to get a piston out is not such a simple 
job as it may appear when in the shops to the man who 
has not got to do it; however, that is the makers’ argument. 
Again, we noted ball bearings on the lay shaft of the 
reversing gear and on the end bearings of the crank 
shaft, though the centre bearing is plain. We have 
more than once drawn attention to the difficulty 
of preventing oxidisation of these balls due to water or 
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wheels being exposed to damage from waste, &c., but it ig 
an extra part to fit up on the boat, and it does not allow 
of the wheels running in oil, which deadens noise and 
prolongs their life. The magneto chain drive, too, is stil] 
exposed, a point which requires attention; it is, in fact 
very questionable whether, from the point of view of 
maximum efficiency and accurate timing, the chain is the 
best means of driving the magneto, in spite of its obvious 
advantages. Having now cleared the air, we will proceed 
to the features which call for comment of a somewhat 
less critical nature. We were particularly interested to 
note the method of lubrication adopted—probably almost 
the only surviving instance of the splash system pure and 
simple. The usual trouble of splash afloat is, of course 
that the oil all finds its way to the after cylinder unless 


| the engine is kept absolutely level, which introduces some 


horror in the nature of a universal joint. This difficulty 
is here met in a most ingenious manner by means of a 
series of troughs cast in the bottom of the crank case, the 
effect of which is that as the oil is splashed up by a rod 
on to the side of the case it is intercepted on its way 
down by a trough which conveys it to the sump under 
the next rod above, that is, forward of it, and so on 
through a series of troughs, so that the oil is always 
tending to work its way forward to the highest point, 
The splash from the forward rod is interrupted by another 
trough which conveys it back again to the aftermost 
cylinder, so that a regular circulation and an even supply 
to each crank pin is maintained without the need for a 
pump. It will be seen, too, that so long as there is oil in 
the system no cylinder can be for long without enough 
oil to make a good splash, as each sump is constantly 
receiving a fresh supply from its neighbour, which it 
cannot part with till there is enough for it to splash on its 
turn. Without seeing this system actually at work we 
should have every confidence in it, as it is on precisely 
the same lines as that of a motor built some six years ago 
by Simpson, Strickland and Co., of Dartmouth, but that 
the process was reversed, the oil from each rod in the 
latter case being drained down the crank case walls into 
the sump next below, that is, aft of it, and returned from 
the aftermost cylinder by a trough sloped the opposite 
way of the engine, back to the forward sump again, and 
this worked perfectly in practice on long runs. Both 
arrangements are, however, open to the objection that 
constant filtration is not possible, so that the whole of 
the system has to be drained off from time to time to 
allow of filtration or renewal. In the Dartmouth engine, 
in addition, the supply was maintained by a sight feed 
drip on the timing wheels, while an overtlow pipe placed 
at a pre-determined height in the aftermost sump pre- 
vented an excessive supply. This outflow pipe drained 
into a tank under the engine, from which it was returned 
into the supply tank by a hand pump, which formed a 
very accurate method of gauging the actual requirements 
of the engine. 

The general arrangement of the engine can be seen 
in Fig. 2, which gives the appearance of clean 
design though rather spoilt by the exposed gear wheels 
and chain as above mentioned. The casting of the 
cylinders in pairs, though open to some objection, does, of 
course, very much simplify the pipe arrangements, as only 
a single inlet flange is required for each pair of cylinders, 
the utmost advantage of which is taken in this case by 

















Fig. 2—THE KELVIN ENGINE 


acid in the lubricant, but the builders state that they take | 
such infinite pains to see that the oil they use is free from 
these impurities that no trouble is experienced. This, 
however, does not dispose of the difliculty of water getting 


to obtain further supplies of that recommended by the 
builders. 

The steel and fibre haif-speed shaft gear wheels are 
exposed, a practice for which we can see no reasonable 
justification, though the builders inform us that the metal 
shield which they used to fit acted as a sounding board, 
and was found to be noisy. The separate guard which 
the builders now fit from the bearers over the gear wheels 
and fly-wheel disposes of our objection as to the gear 





fitting a separate paraffin carburetter on each pair of 
cylinders, thereby making a still further simplification, 
resulting, in fact, in as simple a pipe arrangement as 
could be wished for without resort to the en bloc systen). 
The same re-duplication of parts is also seen in the case 
of the magnetos and the water pumps, so that the pro- 
bability of complete disablement is rendered as remote as 
possible. The magnetos, by the way, are of the low- 
tension type, with a very neat trip arrangemient to save 
hard work on the handle for starting up; the make-and- 
break parts of the plugs, too, are well designed with a 
view to easy renewal. We do not think that there is any 
“best ” way of driving the water circulating pump, though 
there are good and bad; as far as compactness, access!- 
bility, neatness in appearance, and fewness of parts are 
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soncer arrangement adopted here is good. A pair 
one ae plangert is fitted in a casting on each pair 
of cylinders, the plungers being operated by cams on the 
main cam shaft and returned by springs. Cup leathers 
are fitted on the plungers instead of packing rings, any 
leakage past which can make itself known through small 
drain holes in the neck, which prevent water getting past 
the guide into the crank case. Though, as we say, this 
arrangement has a very neat appearance, we should 
rather hesitate to trust entirely to the springs to over- 





come the friction of the cup leathers for the return stroke. 
The valve spring collars are kept in place by nuts 


and forced lubrication, the verdict must be tempered with 
a strong recommendation to mercy. Ample sized inspec- 


tion doors are fitted, though one of these is screened by the | 
high-tension magneto; the removal of one of these allows | 


access to a good lubricating oil filter which can thus be 
taken out and cleaned without the use of tools and without 
draining the system. The bearings are carried in the top 
halfofthe crank case, the bottom half being merely an oil 
well and a means of supporting the oil troughs. On the 
whole we are inclined to prefer the bearings in the bottom 
half as in the first place all the thrust of the explosion is 
thereby taken off the bearing bolts and caps, and in the 
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Fig. 3—THE GLENIFFER ENGINE q 


screwed on the valve stems, instead of the ordinary collar 
and cottar, and from our experience we should say that, 
in view of the surroundings (carburetter, &c.), it would 
probably be easier to get the valves out with this arrange- 
ment than it would be with a cottar, unless some special 
tool were devised for use with the latter. 

If it be granted that there is not any objection to gears 
running idly when in the ahead position, the arrangement 
of the reversing gear may be said to be very neat. To 
save width, the lay shaft, which can also be used for 
starting up, is placed above the engine shaft instead of 
alongside, as is usual, and all the gear is contained in a 
compact little vertical case bolted direct on the crank 
case. Ahead gear is obtained by a metal-to-metal cone 
clutch, while the astern motion is through a pair of gear 
wheels driving a pair of chain wheels through another 
cone clutch. The motion of the reversing lever simply 
pushes one or other of these clutches into engagement 
without any disconnection of the train of gears, so that 
the whole train is always running ; the clutches are kept 
in engagement by the thrust of the propeller. Great 
compactness is obtained by the use of small clutches of 
only Sin. diameter for 40 horse-power with the very fine 
taper of 5 deg. So long as there is plenty of oil in the 
case in which these cones run no trouble is to be antici- 
pated, but want of oil and the least sign of rust would be 
certain to lead to such finely-tapered cones sticking in, 
so that great care would be needed to see that the supply 
never failed. Quite a feature of the engine is the amount 
of attention which has been paid to making the parts so 
that they can be installed in the boat with as little 
skilled labour as possible; for instance, the pipes where 
they cannot be sent out complete are left soft and fitted 
with glands as far as possible, so that they need only be 
bent to the required shape on the boat and cut to the 
right length and no brazing will be required. So too 
with the tail shaft coupling; the shaft is left plain so 
that it can be cut to the required length, and a split taper 
coupling is supplied, which, when pulled up tight by the 
bolts, make a perfectly secure fastening without the need 
of keys or pins, The engines are made for either petrol 
or paraffin and in two sizes of units, so that six different 
horse-powers are obtained, according to the number of 
cylinders. 

There does not seem to be nearly so much to say about 
the Gleniffer engines, Figs. 8 and 4, made by John Scott 
Engines, Ltd., Lonend Motor Works, Paisley, though it is 
an engine of much the same size, type and general appear- 
ance, probably because so many of the features are along 
the now generally accepted lines of this type of engine, 
some of which, such as- the casting of the cylinders in 
pairs, have already been dealt with in describing the 
Bergius engine. The brevity of the notice must not there- 
fore be taken as in any way a reflection upon the merits 
of the engine. We have, however, here again our almost | 
stereotyped remarks as to access to the pistons, which is 
obtained by the removal of a pair of cylinders. The crank 
case door method is, however, out of the question in this | 
instance, as the troughs cast in the bottom half for the | 
lubrication of the connecting-rods, &c., prevent the rods 
dropping low enough to enable the piston to clear the top | 


of the door. As this system is finding so much favour, at | 


all events on cars, in place of the drilled crank shaft 


second place, two bearing caps out of five can be dispensed 
with‘altogether while still leaving the shaft well supported 
between each crank. There may or may not be anything 
in the claim that this arrangement permits of the top half 
being taken off and the crank shaft re-bedded without dis- 
turbing the holding down bolts. At any rate, we cer- 
tainly think that even with the vanadium steel shaft 
which is fitted here, five bearings are better than three, 
even though the surface of the three looks ample, while 
the cast steel bearing caps could be replaced by cast iron 
if they were relieved of stress in the manner suggested. 
In this same connection it is interesting to note that the 
bearing bolts are made of good iron instead of steel, with 





on paraffin, and all parts are made to meet the Board of 
Trade requirements. Finally, we noticed that the valve 
heads are made separately from the stems, and that a little 
horseshoe shaped collar is fitted in a groove in the stem 
to support the spring coliar; but we should judge that 
this would be even more likely than the usual cottar to 
find its way into the biiges when overhauling. 

While in the North we were courteously afforded by 
Messrs. Mavor and Coulson, of Glasgow, another oppor- 
tunity of a run on their electric transmission boat 
Electric Arc, which we described in our issue of June 9th. 
As then mentioned, the apparatus consists of, first, an 
alternating current dynamo driven direct by a six-cylinder 
45 horse-power Crossley petrol engine, with a continuous- 
current exciter mounted on the dynamo and driven by a 
belt from the engine shaft, shown in the illustration 

















Fig. @—-END VIEW OF GLENIFFER ENGINE 


Fig. 5. The current thus produced is conveyed through 
a main switch worked from the bridge to a multiple- 


| wound motor on the propeller shaft, and otherwise quite 


independent of the dynamo or the petro] motor. Inter- 
locked with the switch is a resistance, into which the 
current is passed before the main switch can be moved, 
so that practically no sparking takes place on passing to 
the various control positions of the switch. Granted that 
the electrical difficulties have been overcome, and cer- 
tainly on the occasion of our visit the reversing and speed 
control appeared to be carried out from the bridge with 
promptness and certainty, it is interesting to try and see 
whither such a piece of mechanism is likely to lead us. 
There are two main objects to be attained—(1) A varia- 
tion in speed of revolution between the engine and the 
propeller, and (2) the reversal of direction of motion of 





Fig. 5—MACHINERY OF THE ELECTRIC ARC 


the idea that they will stretch long before breaking and so 
give notice by the knock of their approach to failure. 
There would, however, be no tendency to fail under the 
alternative plan. 

The timing wheels and the gear wheels for driving the 
magneto and the lubricating oil pump are all enclosed in 


| the crank case in approved fashion, while the fly-wheel is 


aft and the whole engine and the Hesse and Savory 
reversing gear are mounted on a channel iron frame to 
facilitate installation in the boat. The engines are only 
made in one size of unit with cylinders of 4}in. diameter 
by 5in. stroke, the four-cylinder engine giving 20 brake 
horse-power at 800 revolutions per minute. A West- 


macott vaporiser is fitted if the engine is required to run | 





the propeller. No.1 permits of a high-speed engine or 
series of engines being fitted to drive a propeller 
at a speed low enough to ensure the highest 
propeller efficiency under the conditions of draught, 
beam, displacement, speed, Xc., at full speed, or 
to reduce the revolutions of the propeller to 
the minimum required by the navigating officer for 
station keeping or conditions of weather, sea room, 


| or of the service on which the boat is engaged, with- 


out impairing the efficiency of the engines, whether 
the latter are of normal size or reduced so as to run at 
high speed. If the central station idea of a number of 
small separate units is adopted, the reduction of speed 
would be effected by shutting down one by one as the 





306 


THE’ ENGINEER 


Sepr. 22, 1911 











demand is diminished, while a greater freedom from com- 
plete breakdown would also be gained, and a greater 
total horse-power could be obtained from a set of internal 
combustion motors without the need for bigger powers 
than can at this moment be obtained on a single shaft; 
there would, however, be questions of weight, first cost, 
and space to be very carefully gone into before a balance 
could be struck, which would occupy more space than we 
can afford. As far as a simple reduction between an 
engine and its propeller is concerned, it will be evident 
that the addition of any extra device for the purpose 
may at once defeat its own object by introducing losses 
which may be as great as, or even greater than the gain 
in propeller efficiency. Thus we have the cost, space, 
and the mechanical losses of a dynamo, exciter, and 
motor, while the experiments on the Vespasian have 
clearly proved that the necessary speed reduction between 
the turbine and its propeller can be obtained with com- 
paratively small losses by gear wheels which would not 
cost or weigh so much. The gear wheels would not, how- 
ever, do anything as regards reversing, and the saving 
of the weight and space occupied by, and the cost of, the 
reversing turbine, and the increased power for going 
astern would have to be put on the credit side, which 
makes the calculation by no means an easy one. When, 
however, we come to the case of the internal combustion 
engine, the reverse can be obtained with less cost and 
weight and less mechanical loss than the electrical gear 
would appear to represent, so that, apart from the central 
station idea already suggested, it becomes entirely a ques- 
tion of efficiency partly of the propellers, partly of the 
engine as affected by revolutions, and from the information 
before us we must admit that we do not feel ourselves 
in a position to give a definite opinion on the subject. 
The relative mechanical losses involved can only be 
definitely ascertained by experiments carried out under 
comparable conditions with a view to demonstrating the 
actual advantages to be obtained from this system, rather 
than the theoretical advantage of a perfectly efficient one. 
As to whether it would be desirable still further to increase 
the responsibilities of the officer of the watch by placing 
in his hands the actual work of handling the engines is a 
moot point, though it would certainly remove one possible 
source of mistake; unless the motions necessary could be 
reduced to exactly those now necessary for the manipula- 
tion of the engine-room telegraph it would probably be 
undesirable. 

Meanwhile on the Clyde the greatest interest is being 
taken in the two eight cylinder sets of four-cycle Diesel 
engines of a total of 2500 horse-power now under con- 
struction by Messrs. Barclay, Curle and Co., of which we 
shall hope to be able to give some fuller particulars at a 
later date. 








STRUCTURAL ENGINEERS : SPELTER AND 


SHEETS. 


STRUCTURAL engineers would be well advised to buy 
galvanised sheets ‘* from hand to mouth ’’ in limited quan- 
tities only for the present, until they see which way the 
market is going to settle down for the winter. Increasing 
quantities of galvanised roofing and walling are being 
required both for home and foreign use, since galvanised iron 
and steel structures, alike agricultural, commercial, and for 
ordinary building purposes, are becoming more and more 
popular. In the days of the Galvanised Iron Trade Associa- 
tion a fairly tight hand was kept upon prices, but since the 
dispersal of that body structural engineers have been able to 
obtain supplies at much more reasonable rates than formerly, 
whilst prices have also been kept down by a gradual increase 
in the production alike in South Wales, in the North-West, 
and in the Midlands. But prices of late appear to be slowly 
getting back to the old standards, and, however satisfactory 
this may be to the galvanised steel firms, it is a matter that 
deserves the attention of structural engineers, contractors, 
and other users, who will certainly do well not to make 
large forward contracts in the present state of affairs. If 
supplies are needed to go on with until the end of the 
quarter, they should be obtained in small lots. By the time 
October sets in, or soon after, more will probably be known 
as to the likelihood of the winter position both in spelter and 
semi-finished steel, and therefore in galvanised’ sheets. 

Almost all that can be said at present about spelter, beyond 
what has already been published in our reports from the Mid- 
lands and elsewhere, is that the stocks of the Spelter Conven- 
tion are about 8000 tons less than at the opening of the year, 
and that good ordinary brands are quoted in London £27 10s. 
to £27 15s , with specials £27 10s. to £28 153. Consumers 
in Birmingham and district have been asked about £29 
recently, and some of the Welsh producers are credited with 
baving arranged October deliveries at £30. Neither Austria, 
Germany, nor Russia have anything to gain by depressing 
spelter values, and the old days when spelter was sold at 
£14 per ton do not seem likely to return, at any rate not fcr 
a considerable time. As to the future of spelter prices much 
will depend upon the attitude of producers who are outside 
the Convention. The possibility should always be borne in 
mind also that the Galvanised Iron Trade Association will 
combat the Spelter Syndicate’s extortions, if such they be. No 
wonder that at present galvanised sheets are being quoted 
£11 15s. to £12 for 24 w.g. in bundles f.o.b. Liverpool or 
equal, 

Last mooth’s exports of galvanised sheets—37,389 tons, or 
a drop on the year of 12,460 tons—are not much to go by, 
the decline being largely due to the railway strike; but the 
steady growth of the foreign demand is shown in the eight 
months’ figures. The exports for the eight months reached 
407,268 tons, which was an improvement upon the corre- 
sponding period of 1910 of 10,419 tons, and upon 1909 of 
101,975 tons. The value for the past eight months reached 
over five millions amounting to £5,023,511. This was an 
advance upon 1910 of £113,005, and upon 1909 of £829,121. 
There have been slight declines in quantities compared with 
a year ago with India, Canada, and the Argentine Republic ; 
Australia shows hardly any alteration on the year ; whilst 
most of the other markets have yielded increases, with the 
aggregate progress above noted. Structural engineers and 


contractors will probably lose nothing by adopting a some- 
what cautious policy with regard to galvanised sheet pur- 
chases during the next few weeks. 





A NEW !FILAMENT LAMP. 


THERE is but little doubt that the comparatively high 
price of the metallic filament lamp has retarded its use, and 
it has therefore been thought that if a somewhat less efficient 
article, which, however, would be more efficient than the 
ordinary carbon filament lamp, could be sold at a lower 
figure, it should meet the requirements of a certain class of 
consumers. A new Jamp, which has recently been placed 
upon the market by the British Thomson-Houston Company, 
of Rugby, requires 2.8 watts per candle-power, and its price 
is considerably below that of the ordinary metallic filament 
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Fig. 1—EFFICIENCIES OF GEM AND CARBON LAMPS 


lamp. It will be seen that whilst the efticiency is only about 
half that of the metallic filament type, it is appreciably 
above that of lamps having ordinary carbon filaments. The 
lamp is of the metallised type, in which the ordinary carbon 
filament is subjected to the intense heat of an electric fur- 
nace. This process removes the residues of ash and hydro- 
carbons, and renders the filament capable of withstanding 
much higher temperatures, and therefore of operating at 
higher efficiency than the ordinary carbon filament. The 
‘*Gem ’’ lamp, as it is called, is also said to be less suscep- 
tible to variations in voltage than the carbon type, for it has 
a resistance characteristic similar to that of metals, the 
resistance increasing with increase in temperature. No less 
than eight million of these ‘‘ Gem ’’ lamps are said to be in 
use in the United States. At present these lamps are only 
made for pressures of from 100 to 130 volts. 
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Fig. 2—THE LIFE OF LAMPS 


Sixteen candle-power 45-watt lamps can be supplied having 
a life of 1500 hours, and 20 candle-power 50-watt lamps with 
a life of 800 hours. The lamps can be used in series on 200- 
250 volt circuits. Thecurve, Fig. 1, shows the improvement 
in efficiency of incandescent lamps from the year 1881 to the 
time of the introduction of carbon lamps, and also this new 
‘““Gem’”’ lamp. The diagram, Fig. 2, shows the life in hours 
of a 50-watt lamp with carbon and ‘‘Gem’’ filaments over 
the limiting range of efficiency for each filament. Fora life 
of 1000 hours the efficiencies are as follows :—Carbon, 3.5 
watts per candle ; ‘‘Gem,’’ 2.78 watts per candle. For an 
efficiency of 2.5 watts per candle the lives are 140 hours for 
the carbon lamp and 530 for the ‘‘Gem’’ lamp. The lives 
referred to are useful lives, viz., lives in which the candle- 
power is maintained within 80 per cent. of the initial candle- 
power. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinicns of our 
correspondents. ) 





CAPITAL AND LABOUR. 


Sir,—I have always considered politics in any shape or form to 
be outside the scope of a purely technical paper such as THe ENarI- 
NEER professes to be. owever, it is possible that the recent 
strikes having so intimately affected the business world, you have 
felt yourselves entitled to embark upon the stormy seas of political 
controversy. 

Be that as it may, I feel that I must raise a note of protest 
against the views expressed by you in your leading article entitled 
“Strikes and Capital.” 

There is much in your argument that is perfectly true. I think 
all would admit that rising wages do materially increase the cost 
of living, but what I think you have failed to see is that the price 
of cx dities dep not so much upon the cost of production 
as upon the law of supply and demand. You yourselves must be 
fully aware that with every increase in the cost of production a 
very serious question presents itself to manufacturers, namely, by 
how much they may increase their price without lessening their 
sales, and it is well known that in trades where a high profit is 
obtained capitalists are prepared to accept a somewhat smaller 
return, provided they may keep up or even increase their output. 
It is in this principle that one finds the real reason for the recent 
strikes. In the perfect world to which you refer one might find 
the perfect capitalist and perfect labourer, as well as the news- 
paper, in which case both capital and labour would demand no 
more than their fair share of profit. In the present condition of 
affairs, however, each desires as much as he can obtain, and the 
capitalist, owing to his superior advantages, has come out of the 
bargain exceedingly well. As I have stated before, higher wages 
will undoubtedly increase the cost of living, but owing to the law 
of supply and demand the capitalist will be able in most cases 
only to increase his price by some portion of the extra cost of 
manufacture; the rest will come from that surplus profit the 
existence of which is the principal cause of the present troubles. 

I should like to point out to you that your reasons for favourable 








treatment of the capitalist owing to the fact that he is essentia] to 
the labourer might be employed with equal force by that individual 
himself, who is just as indispensable to the capitalist as the 
capitalist is to him. 
ith regard to your remarks in connection with legislation of 
the type of the Old Age Pension Act, it is well to remember that 
according to yourselves, the workman does not work to provide 
profits for his employers, but for the good of the community as a 
whole, so the owner of capital must also consider his work in con- 
nection with the general welfare of the nation, which is associated 
just as intimately with the welfare of the labourer as with any 
other class. Such measures as Old Age Pensions are, in the 
opinion of many of us, equally as essential to national prosperity 
as the well-being of the capitalist. ; 
] must apologise for troubling you at such length, but | fee} 
certain that there are many engineers who must take considerable 
exception to the views which you have expressed, and | hope 
therefore, that you will see your way to publish this letter. ; 
Grays, September 16th. Norman E. Brooks. 


[We shall be very glad to see Mr. Brook’s letter discussed, but 
we must ask our correspondents to avoid politics, and particularly 
party politics, in dealing with it. The question is not ono of 
politics at all, as politics are understood in this country, but of 
industrial economics, and it is on that plane it must be discussed, 
For the moment we shall content ourselves by saying in reply to 
our correspondent that we had not overlooked the influence of 
supply and demand, but would refer him toa recent Government 
report which showed that the prices of the necessities of life have 
increased more rapidly than’ wages, and that the capitalist 
thoroughly recognises the value of labour, whereas labour appears 
not to recognise the converse.—Ep. THE E. | 





WANTED, BETTER CASTINGS, 


Sir, —In THE ENGINEER of September 15th, page 291, Mr. .J. 
Towlson asks for better castings, and probably many people would 
like the same; say a casting giving the maximum tensile and 
transverse strength, perfect freedom from blemishes of all kinds, 
with only just enough allowance for machining, and of such a 
metal as will allow of the highest cutting speed without blunting 
the machine tools. At least, that is how I read his letter. 

Now, unless each works runs its own foundry regardless of 
expense, even part of the things Mr. Towlson wants is only obtain- 
able, as with an alloy like cast iron certain things cannot be made 
to combine, and while the management may lay down the mixture 
to be used, unless the actual conditions of using such materials be 
also laid down, the results probably will not come up to expecta- 
tions. As the weight expected by the users has also not to be 
exceeded by 5 per cent., probably there would be other trouble 
than foundry troubles, and for this reason each works should run 
its own ironfoundry at the same cost as the prices paid for castings 
purchased outside. 

While = purchasing castings will only pay from 5s. to 7s. 6d. 
per cwt., and send out patterns which take the maximum of time 
to mould from, they cannot exoect too much, but if the purchaser 
will pay a fair price then he will get good castings. Given fair 
conditions as to price, the ironfounder would accept Mr. Towlson’s 
terms with alacrity, but——. 

If your correspondent will only spend just a few months in a 
foundry turning out castings for competitive work made by 
machinists, and get offers of 44d. per lb. for brass, 5}d. per lb. for 
bronze, and 7s. 6d. per cwt. for steam ends of pumps and the like, 
where there are three castings barely to make 2 cwt., he will 
perhaps wonder how the fouadryman remains sane, but as ‘‘ we 
can get good castings at those\prices in America and Gemany,” he 
might, perhaps, think the bettar plan is to go abroad for his clients’ 
castings. Of course, such things would not be done, but again 
comes in another but——. 

The fact of the matter simply is that prices paid for castings are 
cut so low that there is no chance for the foundryman to pay very 
much attention to what he sends out, and what at the present day 
is good enough to send out would have been sent to the waste 
heap some twenty years ago. 

No; Mr. Towlson does not hit the point in his present 
complaint ; what he should insist on is that every works using 
castings should provide its own fouudry, a change which would be 
better for the foundry workers, better for the machine shop workmen 
and foremen, and better for the employers, because they would have 
to pay only the actual cost of producing the castings, while as an) 
increased costs would fall on them they would very soon see that 
the total cost of the manufactured articles was not increased. 
But oh, what a speeding up there would be so that costs could | 
kept down. 


London, September 18th. Water J. May. 





BALTIC LOCOMOTIVES. 


Si1r,—A possible explanation of the reason why siogle unit trains 
are favoured on the Nord is that the cost of fuel is much less with 
one than with two engines hauling two trains. This view is 
supported by the particulars given in your last impression concern 
ing the performance of certain Mallet superheater locomotive; on 
the Delaware and Hudson Railway. It appears that one of these 
giants hauled as much as two consolidation engines at the sam3 
speed and burned 44 per cent. less coal. 

I think I have read almost everything written in the last few 
years about big passenger engines. I cannot call to mind, how- 
ever, any special detailed claim being made on the ground of fuel 
economy. Of course I do not mean to say that such a claim has 
not been made, but only that I have not seen it. ; 

I do not think that the performance of the Mallet engine goes 
for much in this case. We have not here two separate trains, but 
a single train, with in one case two locomotives and in the other 
one locomotive. The engines pushed, and worked at a very slow 
speed. The Mallet engine is a compound superheater, and the 
conditions under which it worked were to the last degree favour- 
able to the compound system. The consolidations are simple 
engines. There is, indeed, nothing in common between the two 
types of engines. I am not at all surprised that a great saving in 
fuel was secured. 4 

Some things remain for explanation. How comes it that all 
three engines have the same grate surface—100 square feet’ 
Why do the consolidations each weigh 45 tons more than the Maliet 
engine’? and so on. The difference in proportions seems to be 
enormous, 

The more carefully we consider things the more unreasonable 
does it appear to be to say that the reduction of 44 per cent. in 
fuel is due entirely to the use of one engine instead of two. 

That it is more economical to employ one Baltic than two engines 
of half the power each may be true, but the question is, what is the 
precise difference over a period of, say, six months! This is a great 
problem, and the answer might be extended to iaclude piloting. 
There are many side issues, such as the time spent standing w'th 
steam up, necessary alterations in turn-tables, and so on. You 
must have many correspondents who could supply usefal informa- 
tion if they pleased. I hope they will please. EXPgCTANT. 

September 19th, 








In Java the Government engineers have recently con- 
structed a road bridge more than 1v0ft. long, with a central span 
of over 60ft., entirely of bamboo. Tne road bed is composed of 
bamboo matting, which is covered with a layer of dry earth. 
In profile the bridge resembles a steel structure, but all the 
members are bamboo rods. It is estimated that such a bridge 
should be good for ten or fifteen years, It was further explained 
that the bamboo used is a kind having a solid stem. 
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RAILWAY MATTERS. 
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RteceNTLY the Royal Commission on the Metropolitan 
felbourne presented a report recommending the electri- 
fication of the suburban railways and tramways, vesting the latter 
in a Greater Melbourne Council. Pending the creation of the 
latter body the tramways should be controlled by a special State- 
cum-municipal trust cf twelve paid members. The scheme involves 
the buying of the existing cable tramways and the erection of a 
State power-house to supply current. The capital expenditure 
will exceed five millions. 


Tunnen linings of hard shale brick laid in Portland 
cement mortar have a considerably longer period of life than stone 
or concrete linings when exposed to locomotive gases and damp- 
ness, according to the observations of Mr. M. J. Corrigan, general 
inspector of tunnels of the Baltimore and Ohio Railway. Soft 
sandstone in some tunnels has been found to deteriorate in places 
to depths of 2in. or more in a year, and low-grade concrete also to 
be rapidly attacked. Coal mine drainage coming in contact with 
the lining is observed to be a further source of disintegration. 

An oil burner of special design has been built for melt- 
ing ice and snow from the running gear of the cars of the Chicago, 
South Bend and Northern Indiana Railway. According to the 
Electric Railway Journal, it is designed to throw a flame 5ft. or 
6ft. in length along the pit beneath a car and thus quickly melt 
away the snow and ice adhering to the trucks, The burner and 
tank are mounted on a truck, so that they may be wheeled from 
one pit to another. The oil supply tank consists of a cylindrical 
reservoir 40in. long by 1din. in diameter. This tank is equipped 
with attachments for receiving one hose connected with the shop 
air pressure and another leading to the burner, which is attached 
to the end of a 5ft. length of iron pipe. 


Srx transformer sub-stations are in process of construc- 
tion for the Boston Elevated Railway Company. They are in the 
following suburban districts of the city :—Cambridge, Brookline, 
Malden, Arlington, East Boston and Roslindale. All are of 
similar architectural style, being constructed of brick, stone and 
concrete. The dimensions of the several buildings are about 50ft. 
in width by 80ft. in length, with a height of 50ft. to the top of the 
ornamental front. The face of the buildings will have an imposing 
and large doorway for use in taking large parts of machinery in 
and out, These doorways will be surmounted by latticed windows 
over which there will be a large arch. The cables will enter the 
building in all cases by underground conduits. 


Traffic of N 


On account of increased traffic the management of the 
Arad-Hegyalja Railway in southern Hungary has recently deter- 
mined tu replace its petrol-electric cars by a 1650-volt direct- 
current overhead system. The total length of track operated is 
36 miles. The gauge is 1m. (39-37in.). During the hours of 
heaviest traffic motor car trains will be operated on thirty minutes’ 
headway. The motor cars will be of the double-truck type and 
will carry four 50 horse-power motors each, connected two in series 
during running. A motor generator set on each car will furnish 
low-tension current for the multiple-unit control, lighting and 
compressor. The 1650-volt overhead line will be of the catenary 
type and will be equipped with weights to secure automatic tension 
adjustment, 


Ow1nG to the South-Eastern and Chatham Railway 
Company having decided to concentrate al] the locomotive building 


and repairing work at the Ashford works and to close down the | 


works ut Battersea, a contract for new buildings at Ashford has 
been let. Each department at the Ashford works will be practi- 
cally increased by 50 per cent. A new erecting shop, 584ft. long 


central running road and complete equipment of overhead electric 
cranes, will be built alongside the present main building and 
parallel to the Dover main line. The existing erecting shop and 
machine shops will be extended, and a new tender shop, 154ft. 
long, is included in the extension scheme. The boilermaking and 
repairing department will be increased by the provision of a new 











NOTES AND MEMORANDA. 


Tue effect of lightning on concrete, which has long 
been a matter of dispute, has been observed by a leading member 
of the American Society of Civil Engineers, who has a reinforced 
concrete water tank on his country estate. This was struck by 
lightning, which caused no injury, but changed the texture of the 
concrete in places from granular to vitreous. The tank was heavily 
reinforced. 

We hear that experiments carried out by Professor 
Kamerlingh Onnes on the electrical resistance of mercury, at the 
very low temperatures obtained when liquid helium boils under 





| reduced pressure, have shown remarkable results. The resistance 


of the mercury filament used was 173 ohms at 0 deg. Cent.; at an 
absolute temperature of 3 deg., the resistance was less than 
3 microhms, suggesting that at absolute zero the resistance would 
be practically zero. 


Hear transfer through furnace walls has been investi- 
gated by Messrs. W. I’. Ray and H. Kreisinger, of the United 
States Bureau of Mines. They used a special furnace 43ft. 4in. 
long over all, 3ft. wide, and 3ft 3in. high, about 5ft. of the length 
being occupied by a mechanical stoker. A 2in. air space separated 
the inner and outer walls and a lin. layer of asbestos was used 
between the inner and outer arch rings. Temperature measure- 
ments were made at many places by thermo-couples, The results 
are given in a bulletin issued by the Bureau, and from them it 
appears that the authors conclude that so far asa loss of heat is 
concerned a solid wall is preferable to a hollow one of the same 
— thickness, particularly if the air space is near the interior 
surface. 


Tux sudden changes in magnetic condition following 
changes in temperature appear to be associated with corresponding 
discontinuities in electric resistivity, but neither with any percep- 
tible change in micropho phic structure nor with any 
perceptible change in internal heat energy. Conse juently, the 
changes occurring within the white crystals from the magnetic to 
the non-magnetic condition must be delicate or recondite changes 
as distinguished from profound and easily detected changes. It 
is inte-esting to remember that the substance of ordinary soft 
magnetic iron contains under the microscope numerous crystals 
and shows an essentially crystalline structure. This suggests that 
the crystalline state of molecular aggregation is associated in some 
way with the magnetic properties of a substance. In other words, 
the observations on the Heusler alloys suggest that the magnetic 
properties of a substance may not be molecular but may pertain to 
certain symmetrical structures of the molecules of the substance. 
A single molecule might not be magnetic, although the group 
might be. 

THE principle of the electrolytic arrester is as follows: 
—If two aluminium plates be immersed in a suitable alkaline solu- 
tion and subjected to a difference of potential, a momentary de- 
position of an hydroxide of aluminium takes place on the cathode, 
establishing a very high resistance to the further flow of current. 
Such a film bas a puncture voltage of about 490 volts. If the 
potential is reversed current flows and dissolves the thin film pre- 
viously formed and deposits a new film on that plate which is now 
the cathode. Such a cell, if connected between the line wire and 
the ground, prohibits by its resistance the flow of the current at 
the normal voltage of the line—if less than 400—but allows higher 
potential currents of lightning phenomena to pass unhindered. 
after which the insulating film is re-established. In order to make 
an arrester applicable to high potential lines a number of such 
cells must be connected in series. This is ordinarily done by p'ac- 
ing one dish-sbaped plate within another, each dish being filled 
with the electrolyte, and the whole placed in a jar, which may be 
cooled and insulated by oil. 

Rounp cast iron test bars, l}in. in diameter, carried 


on supports 12in. apart, are now being adopted extensively in 
Germany, Italy, the United States, and other countries. It is 


by 61ft. wide, provided with engine repairing pits, and also with a | recommended, in paper read before the American Foundrymen’s 


Association, that the bar be cast on end in dry sand. Germany 
favours bottom pouring, and other countries top pouring, on the 
ground of cheapness. The important point about the new pro- 


| posed standard test bar is not its particular dimensions, but its 


building, 145ft. long, which will be provided with transverse pits, | 


and form a continuation of the present erecting shop. The scheme 
also includes new coppersmith’s shop, tool-room, engine-house, and 
extensions of smithy and locomotive paint shop, together with 
additional boilers and machinery. 


Tue Board of Trade Model Form of Regulations | 


and By-laws regarding electrica! power on tramways has been 
slightly modified. A sub-clause has been added to Regulation 
Il., providing for the use of trailer cars for the conveyance of 
salt, sand, and other stores for the pu of the tramway 
undertaking, without the consent of the "head of Trade, and 
this renders necessary a few consequential alterations in III. 
and IV, relative to head and rear lights. The note to V. to 
the effect that, unless specially favourable circumstances exist, 
a speed of eight miles per hour is generally prescribed, has heen 
taken out. Regulation VII. is amended in order to make it 
clear that the minimum height of the top of the trolley wire from 
the road surface does not apply where the lines pass under bridges, 
and it is made clear that Regulation XI., which aims at preventing 
trolley standards from becoming electrically charged, does not 
apply to the trolley base on the top cover of double-decked cars. 
Two new regulations have been added, as follows:—XIV. ‘‘ Every 
guard wire shall be bonded to the rails through its supports at 
each end and at intervals of not more than five spans.” XV, 
‘Every pole supporting a gas-lamp bracket shall be efficiently 
bonded to the rails,” 


AN interesting report upon the working of the railless 
trolley system of traction at Bradford has been prepared for the 
Tramways Committee by the tramways manager, Mr. C. J. 
Spencer, and is referred to in the columns of the Hlectrician. A 
railless trolley service was commenced in June along Sticker-lane 
between Laisterdyke and Dudley-hill, linking up two of the routes 
from the city. Mr. Spencer, who had been requested to consider 
what districts might be profitably served by an installation of the 
system, states that from an engineering and operating point of 
view the railless trolley system has been an unqualified success. 
No serious difficulties of any sort have cropped up on the 
Laisterdyke-Dudley-hill experimental section, such as might have 
reasonably been expected in connection with a new installation. 
From the traffic revenue point of view the returns are not quite up 
to anticipations, They had no experience of the traffic value of a 
cross-town route in Bradford, and Mr. Spencer is surprised to find 
that instead of a 10 to 20 minutes’ service being required for the 
district a 15 to 30 minutes’ service seemed to be ample to meet 
norm ‘ul requirements, The route was very short and hardly served 
‘ao wide area to test fairly the traffic possibilities of the 

istrict. In all probability the traffic revenue will improve very 
considerably when the route is extended, with suitable overlapping 
stages, Mr. Spencer recommends several extensions of the system 
yithin the city, making up a total route mileage recommended of 
9 miles 13 yards, and costing about £13,500 for street equipment. 
Assuming an average service of 15 minutes, 12 cars would be 
Pere including spares, at an estimated cost of £9000, and 

epdt accommodation would cost £4000. The total amount of 


capital required, therefore, would be £26,500, and the annual 
charges would be £2247. 
the report, and have added 
of about two miles, 


e Tramways Committee have adopted 
to the proposed routes one of a distance 








circular cross section, this section giving a more uniform and 
sounder casting than the rectangular, and therefore being likely to 
lead to more uniform and better comparative results. Tests made 
on round bars broken at various spans appear to indicate that the 
span is not an important factor, although, of course, the longer 
the span the more chance there is of the bar’s containing a flaw, 
which might cause premature fracture. Tests of bars having 
different diameters do not seem to have been made public, but 
experience shows that in general a small bar is associated with a 
high breaking strength. For short bars a diameter of lin. seems 
reasonable, but for long bars, say, 3ft. span, it seems small; 1fin. 
would give more uniform and satisfactory results. The reason for 
suggesting a span of 3ft. is, of course, the fact that most English 
testing machines now in use are arranged for this span. 


One of the principal defects in the ordinary electro- 
magnetic or electrostatic separator, states a contemporary, arises 
from mechanical interference between the particles of ore, due 
partly to incomplete screening before concentration, and partly, 
also, to the fact that when mixed particles are allowed to 
under the influence of the lines of force in the magnetic field, the 
magnetic particles coalesce into a mass which will generally include 
and prevent the removal of non-magnetic particles. Asa means of 
overcoming this defect when due to the latter cause, Mr. Q. Payne, 
of New York, has patented an improved type of drum to be used 
in connection with either an electromagnetic or an electrostatic 
separator. The drum is composed of a series of metal discs, iron 
or steel in the case of a magnetic separator, and brass, aluminium, 
or any other metal, in the case of an electrostatic separator. 
These discs are mounted on a shaft and are insulated from one 
another by corresponding discs of some non-conducting material, 
like fibre, mica, &c. The object of the discs is to prevent the 
accumulation of masses of metal particles, in which non-metallic 

rticles will be embedded. Theoretically, the best results would 

secured if the discs were of the same thickness as the grains of 
ore to be treated, but, practically, it is found that sufficiently good 
results are secured if the discs do not exceed three or four times 
the diameter of the grains. 


PaRTICULARS of a new process, known as the Riiping 

rocess, for creosoting timber are given by the lectrical 
Ppevie w for September 8th, 1911. At a recent demonstration 
various shapes and kinds of wood were selected, such 
as redwood, les, timbers, sleepers, fencing, paving blocks, 
and whitew battens and is. These were all weighed 
and measured and then sealed up in a cylinder, where they 
were subjected to an air pressure of about 50 lb. per square 
inch, and then the cylinder was filled with creosote, the air-pressure 
being maintained. Next a pressure of 80 1b. per square inch was 
put on, after which the — was released and the cylinder 
opened. The timber was then taken out and re-weighed, showing 
the amount of oil remaining in it. Various pieces of the wood 
were cross-cut, and showed a remarkable penetration of oil, nearly 
to the centre. This, it was stated, was impossible in the old 
method except at agreat cost, and this also applied to the whitewood, 
into which it used -to be practically impossible to inject the oil. 
One of the features of the process is the extreme cleanliness of 
the treated wood. Itis quite dry and clean to handle, and not 
dirty and clogged with oil as is generally the case with creosoted 
wood. By this method, it is stated, the cost is very greatl 
reduced, for waste of the preserving liquid is entirely onided, 
whilst better results are obtained, it seems, than by the old 
method. : = 





MISCELLANEA. 


Ir is stated in the Electrician that experiments have 
been carried out by the Paris General Omnibus Company with 
electric lighting, in place of the acetylene lamps which are at 
present used, on the new “‘ single-deckers ” in service in the French 
capital. The company declares itself quite satisfied with the 
trials, and it is most probable that on the omnibuses now being 
built electric lighting will take the place of acetylene. 


Ir is stated that a portion of the sum of £50,000 a year 
allotted to the Board of Agriculture by the Development Commis- 
sioners for agricultural research will be devoted to experiments on 
the use of electricity in agriculture. It is to be hoped that the 
statement is correct, for, in view of the important resuits already 
obtained, there are strong grounds for believing that in many 
cases valuable improvements can be effected in the yield of crops. 


As a result of experience gained during the recent 
steam trials of the battleship Colossus, now at Devonport, it has 
been decided to increase the height of the foremost funnel, and 
the work has been put in hand. As originally fitted, the top of 
the funnel was nearly in line with the upper bridge, rendering 
that position very unsatisfactory as a navigating platform, owing 
to the escaping gases and smoke. Other alterations will be made 
in the positions of the platforms attached to the upper part of the 
tripod mast. 

Ir is reported that the want of a more realistic target 
for night firing in the Navy is about to be met by the conversion 
of a number of the old 60ft. second-class torpedo boats into practice 
targets. The work is proceeding on several of the boats at Devon- 





; port, and when completed they will closely resemble the principal 








section of a modern torpedo vessel, canvas and wooden structures 
to represent the funnels, &c., being reared above the upper deck. 
The interior of the boats having been cleared out, cork, &c., is to 
be filled in to render them unsinkable. When towed at varying 
rates of speed and angles of bearing, these target boats will be 
made to simulate the conditions presented by the approach at a 
high rate of speed of modern torpedo craft, and will enable the 
guns’ crews to acquire proficiency of aim. 


WE learn from the Times that extensions of the Darwen 
municipal electricity undertaking at a cost of £7600 have been 
necessitated by an increase in the ber of cx s of elec- 
tricity for lighting and by an important demand for energy for 
power purposes, The corporation has agreed to supply a further 
120,000 units per annum, with a probable future increase to 
150,000 units, to the new colliery about to be sunk at Hoddlesden ; 
inquiries have also been received in connection with the electrical 
driving of works which, if effected, will mean an additional 
demand of 100,000 units a year. The chief items of expenditure 
in the scheme are £2025 for high-tension cables and £675 for a 
motor generator, both required for the supply to the colliery at 
Hoddlesden ; £1450 for services, meters, &c., for new customers ; 
and smaller amounts for new mains and for increasing the capacity 
of existing mains. 

Tue delay which has taken place in the appearance of 
the naval airship at Barrow has lately given rise to rumours of the 
failure of the vessel, and it has been said that she is too heavy to 
fly. We understand that a great deal of trouble has been 
experienced with the supply of hydrogen. The gas has been 
brought from Holland and Runcorn; but hitherto there has been 
an insufficient number of cylinders or bottles for the purpose. It 
has been necessary to return empty cylinders before an adequate 
supply of gas could be obtained completely to fill all the chambers. 
We understand, however, that as many cylinders as will permit of 
inflation being carried out at one operation have now been pur- 
chased. Under earlier conditions it has taken a week to fill the 
airship with gas. Now the work can be accomplished in 4 few 
hours by means of pipes t. long, from numerous cylinders, 
which will fill all the seventeen chambers at one time. 


Wiru a few notable exceptions, states the Builder, the 
testing of structural materials has not been undertaken sys- 
tematically in this country, either by Government or by scientific 
societies. There was once, and perhaps may still be, a comatose 
British section of the International Association for Testing Ma- 
terials, but for some reason this organisation never seemed to 
flourish. Inthe United States a similar branch has blossomed 
out into an independent society of continued vitality and activity. 
This is shown by the annual meeting held under the presidency 
of Dr. H. M. Howe at Atlantic City in July last, when 450 mem- 
bers and visitors were present, the total membership of the Society 
being 1400 at present. A new stage of development is indicated 
by the evid of systematic work conducted by numerous com- 
mittees and sub-committees by whom various classes of material 
have been under consideration during the past year. Many im- 
portant progress reports, completed specifications, and papers 
were submitted at the annual meeting. 


Ir appears from a consular report for the year 1910, 
dealing with the trade and navigation of the consular district of 
Kobe, that the imports of continental and American machinery 
during 1910 were very large. Amongst the large orders for 
continental plant may be mentioned the Ujikawa hydro-electric 
power station, the contracts for which, amounting to £120,000, 
were divided between two continental firms; the Nankai Rail- 
way electrification plant, for which one of the two above-mentioned 
firms secured the power-house machinery and rolling stock, and the 
Kobe Electric Light Company, the turbo-generators for which were 
secured by the same firm, the boilers, however, being British. 
Amongst the orders secured for American manufactures may be 
mentioned the Minomo-Arima Electric Railway (power station and 
rolling stock), the large filtering plant for the Kyoto municipal 
waterworks, and the complete equipment for two large sugar mills 
in Formosa (the orders for which were placed in Kobe though the 
machinery was sbipped direct to Formosa). The large turbo- 
generators for the Osaka Electric Light Company were also ordered 
from a well-known American firm. Amongst the contracts secured 
for British machinery may be mentioned the Kobe Electric Rail- 
way Company (complete power-house and trucks, while the motors 
for the trucks were secured by an American firm) and the Keihan 
Electric Railway Company (the power-house and the motors for 
the cars being British and the rolling stock American). 


THE recent experiments that have been carried out in 
Newfoundland by Mr. Marconi with a view to perfecting wireless 
communications upon the Canadian shore line are understood to 
be part of a huge scheme now under consideration by the Imperial 
Government intended to unite the various parts of the empire in 
a wireless telegraphic system having direct communications with 
the Admiralty in London. Not only are efforts being made to 
improve wireless facilities in Canada, in the Mediterranean ports, 
India, and Australia, but, says the Times, steps are also being 
taken to link more effectively all other parts of the empire with 
one another. This action upon the part of the Government is a 
practical sequel to the Imperia! Conference of last May, when the 
efforts of the Colonial Premiers were strongly directed towards 
improving communications between the oveasea dominions and the 
homeland. It was accordingly decided that a first chain of im- 
perial high-power wireless stations should be erected—one station 
in England, one at Gibraltar or Malta, and one each at Cyprus, 
Aden, Bombay, Singapore and Australia. “ngland and Canada 
are, of course, already in communication through the existing 
stations, and a continuous commercial service is being conducted 
between the two countries day and night. It is confidently 
expected that in a short time the Government’s wireless pro- 
gramme will have so far advanced that the Admiralty authorities 
will be able at any moment to direct the movements of practically 
every unit of the British fleet. 
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42 In order to avoid trouble and confusion we find it necessary to inform 
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in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

4a All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anony ications. 

sar ~=We cannot undertake to return drawings or manuscripts ; we must, 
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INQUIRIES. 


TUBE CLEANER. 

Sir,—I have lately seen a very good tube cleaner, and I wish to find out 
the name and address of the maker. If any of your correspondents can 
give me this information I shall be much obliged. The cleaner consists of 
a tube about lin. diameter by 9in. long, plugged and screwed at one end 
to receive the rod. The tube is split into three longitudinally, and a wire 
brush is attached to each of three segments which are fixed by screws to 
the three branches of the split tube. No name appears on the — 
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A Declining Efficiency of Coai Mining. 


IT is somewhat unfortunate that theannual reports 
issued by the Home-office on the working of mines 
and quarries do not specifically show the actual pro- 
duction of coal turned out on the average by the 
constantly increasing army of miners employed 
throughout the United Kingdom. If the Home- 
office authorities, who are primarily concerned 
with the administration of the Acts relating to 
coal and metalliferous mines, do not furnish 
the information in point, the question arises as to 
where those who seek to gain the knowledge should 
apply. The district mine inspectors, in the reports 
for their respective areas, give details of the 
production of coal, fire-clay, ironstone, and other 
minerals included under the Coal Mines Act, and 
of the numbers of miners employed, but with 
one exception, which is probably an error, the 
average output is stated for coal and the other 
minerals combined. It is, therefore, impossible 
to gather from the reports what is the mean 
production per miner for coal alone in any 
particular mining district. It is, of course, possible 
that no method exists, or, at all events, has yet 
been brought into operation for differentiating 
between the work performed by miners engaged in 
the raising of coal, and that carried out by miners 
occupied in the winning of the other minerals 
included under the Coal Mines Act. But surely it 
should not be out of the question to separate the 
mining of fire-clay and ironstone, apart from that 
of oil, shale, and sundry minerals, from that of the 
production of coal owing to the different working 
conditions which prevail. Nevertheless, if various 
minerals are combined in the district reports so as 
to give the average output for these minerals, it 
would be almost too much to expect that the subject 
would receive different treatment in the annual 
report of the Chief Inspector of Mines, which is 
presumably founded upon the district reports. 
As the chief report, in fact, is equally deficient in 
the direction indicated, and merely gives the average 
output of minerals for the underground workers as 
a whole, it would seem to be almost hopeless to 
think of abtaining official information on the matter. 
Yet another Government Department—the Board 
of Trade—seeks to forge the missing link. 

The Board of Trade periodically issues statistical 
coal tables relating to the production, consumption, 
and imports and exports of coal in the British 
Empire and the principal foreign countries, and 
particulars are also set forth of the quantity of 
coal produced per person employed in coal mining 
in the United Kingdom, the principal British 
Colonies, and the leading foreign countries. It is, 
in the circumstances, somewhat of a mystery to 
find that the Board of Trade professes to supply 
information of which the Home-office authorities 
alone should be in possession, but of which they, 
as it would appear, have no knowledge, according 
to the general reports on the working of mines and 
quarries. It is therefore advisable to leave the Board 
of Trade Coal Tables entirely out of consideration, and 
endeavour to ascertain as much information as is 
possible on the question from the Blue-book 
published by the Home-office. This general report 


shows that the total output of minerals at the 





mines under the Coal Mines Act in 1910 
amounted to 278,609,000 tons in round figures, of 
which 264,417,000 tons were coal, and the balance 
was composed of fire-clay, ironstone, oil shale, and 
sundry minerals. Although the production of coal 
was only 658,000 tons greater than in 1909, the 
total number of persons employed under the Coal 
Mines Act increased by over 35,000, of whom 
practically all may be assumed to have been solely 
engaged in the actual winning of coal in contra- 
distinction to the other minerals specified under the 
Act, seeing that the output of the latter was almost 
stationary. Now the report takes the total produc- 
tion of minerals and the total number of under- 
ground workers at mines under the Coal Mines Act, 
and arrives at an average output of minerals of 
328 tons per person employed, being a decrease of 
12 tons as compared with 1909. If, then, it is 
desired to determine as closely as possible the mean 
output for coal alone, the only thing to be done is 
to work out this average and separate the other 
minerals from coal. On this basis the production 
of minerals other than coal necessitated the propor- 
tionate employment of 53,455 persons in 1910, 
leaving 995,952 persons actually engaged in the 
working or handling of coal both underground and 
on the surface. We thus arrive at an average of 
265 tons of coal for the whole army of workers in 
and about the coal mines, and a mean of 311 tons 
for the underground miners alone. The latter 
figures are probably much too high, having regard 
to the fact that the basis of the argument is 
founded on the average of 328 tons for the whole 
of the minerals, some.of which are worked more 
easily than coal, and consequently should yield a 
larger average than coal if the statistics were 
stated separately in the report. It seems 
probable that as the average production per coal 
miner is definitely known to have declined in recent 
years, the Board of Trade figures given in Coal 
Tables have been worked out in a similar propor- 
tionate manner to those set forth, as the output for 
persons employed in the United Kingdom is put at 
282 tons in 1905, and 291 tons in 1906, whereas 
the mean for 1910, as already indicated, works out 
at 265 tons per person. 

It is not very material whether the case presented 
—worked out proportionately from the general 
average contained in the Blue-book for minerals 
under the Coal Mines Act—is absolutely correct or 
approximately accurate. What, however, is of 
vital importance is the fact that the average 
efficiency of the miners is constantly follow- 
ing a falling gradient. No difference is made 
in the general results by the variations which 
occur in different mine inspection districts as 
exceptional circumstances may either temporarily 
raise the average in one district and lower it in 
another. For instance, an increase took place in 
the average in 1910 in Scotland, Yorkshire and 
North Midland, and in the Midland and Southern 
districts, but decreases occurred in Newcastle, 
Durham, Manchester and Ireland, Liverpool and 
North Wales, and in South Wales, the final result 
being a total diminution of 12 tons for the United 
Kingdom as contrasted with the general average for 
minerals in 1909. Although the responsibility for 
the reduction may be due to some extent to the 
operation of the Eight Hours Act, the latter must 
not be blamed entirely for the deficiency, as the 
general efficiency of the miners as a body, as already 
submitted, is always declining. The Blue-books for 
the past five years clearly prove this fact. 
In 1906 the average output of minerals was 
374 tons; in 1907, which was the year of record 
production of coal, the average amounted to 
372 tons; in 1908 the mean decreased to 346 tons ; 
in 1909 to 340 tons, and in 1910 it further receded 
to 328 tons. It is important to note that the fall 
in 1908 as compared with 1907 was actually more 
than twice as great as that which occurred in 
1910 as against 1909, notwithstanding the disad- 
vantageous effects of the Eight Hours Act. Never- 
theless, the declining efficiency of the coal miners 
can only be regarded as a serious menace both to 
the prosperity of the coal industry and the welfare 
of the general body of consumers of coal. 


Railway Rates. 


THE prospective increase of railway rates as an 
outcome of the movement for higher wages is well 
worth special consideration. It has been constantly 
contended, and generally admitted, that cost of 
carriage in this country is too high, and we have 
had much agitation for a reduction of railway 
charges. It seems, however, that we are to have 
these charges put still higher, which means a still 
heavier handicap upon British industry. This is 
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really serious. Without offering any suggestion in 
this article as to what ought to be done, we think 
it may not be amiss to call attention to certain 
aspects of this vexed problem of railway rates 
which are apt to be overlooked. It may be said, 
briefly, that the present position is this :—Railway 
shareholders are receiving meagre dividends, rail- 
way men are getting low wages, and yet traders 
and travellers are paying much higher rates and 
fares than those obtaining in other countries. Why 
is this so? 

In the controversies which are bound to be 
provoked by this probable rise of railway charges, it 
will be advantageous to keep the cardinal points of 
the problem steadily in view. Those people who 
so often quote our high ton-mile rates against the 
low rates of other countries would do well to 
observe that, generally, our haulage distances are 
shorter. It would be an impossibility for us in 
this country, with our short hauls, to have the low 
ton-mile rates of, say, the Americans, with their 
long hauls. It must be remembered that if a truck 
of goods is sent only 10 miles it needs to be loaded 
and emptied just the same as one sent 1000 miles, 
Again, to those who complain of the excessive 
capitalisation of our railways it must be pointed 
out that we have more stations to the hundred 
mile of track than any other country. Our towns 
are close together. Our capital and capital charges, 
our costs of construction and operation per mile are 
bound to be higher than those of our foreign contem- 
poraries. Just as our country is small, geographi- 
cally, so must our transit charges be high per ton per 
mile. But when all due allowances are made in re- 
spect of these matters, it is an undoubted fact that 
cost of carriage is unreasonably high in this country. 
This circumstance is due, in some small degree, to 
lack of economy in working. For example, rival 
companies sometimes run trains contemporaneously, 
and half empty. They also spend money, occasion- 
ally, in legal fights with one another. And they 
pay some of their guinea-pig directors big fees. All 
these unnecessary expenses have to be got out 
of the people who use the railways. But again it 
must be pointed out that these things do not cover 
all the ground, or explain all the mischief, by a long 
way. lIfall our railways were put under a single 
management to-morrow, if all waste were cut down, 
if the whole system were nationalised and the most 
rigid economy practised, it would make little 
difference. There would be little relief for traders 
and travellers in the way of reduced charges, while, 
so far as nationalisation is concerned, it is not 
improbable that wages and salaries and pensions 
would be so increased that economies effected in 
other directions would be fully off-set, ifi—which is 
more than doubtful—there were any economies. 

No; the root fact is that we cannot have our 
rates so low as the general run of foreign countries, 
partly because our haulage distances are shorter, 
and partly because our railways have been over- 
charged for land, for legal services in promoting 
Bills in Parliament, and in respect of national 
taxes and local rates. Some slight relief may be 
obtained in the future, but most of the mischief is 
due to permanent factors. It has been authorita- 
tively estimated that our railway companies have 
spent £300,000,000 in legal and parliamentary 
work—in getting powers to make extensions and 
improvements, in overcoming the opposition of rival 
companies, municipalities, and so forth, while nearly 
another £100,000,000 has been paid, over and above 
fair value, for land. These vast sums of money 
have gone to swell the capitalisation of our railway 
system, and are reflected in low dividends, in low 
wages, and in high railway rates and charges. On 
top of this big and excessive capitalisation we are 
constantly piling a heavier load of imposts for State 
aod municipal purposes. In rates and taxes our 
companies paid £5,102,000 last year, 1910, against 
£3,757,000 in 1900. Such facts as these must not 
be lost sight of. 


The Fair Wages Clause in Local Government 
Contracts. 


A CIRCULAR has recently been issued by the 
Local Government Board to county councils and all 
other local authorities which is in the nature of a 
command to these bodies to insert the fair wages 
clause in their contracts. According to the 
circular :—‘‘It appears to the Board that the 
policy adopted in the case of Government contracts 
should be followed in the case of all contracts for 
the execution of works or the supply of materials 
which are entered into by local authorities, or by, 
or on behalf of, any committee wholly or in part 
appointed by a local authority. . . . The 
Board think that in every case the authority should 





give the matter careful consideration, with a view 
to the introduction in the contracts of clauses on 
the lines of those inserted in Government con- 
tracts.” These clauses will probably be familiar 
to most of our readers; at any rate, the 
manufacturer who has carried out a Govern- 
ment contract will be well acquainted with 
them. For the guidance of the local authori- 
ties to whom the above circular is addressed 
they are appended to the circular. The fair wages 
clause provides that ‘The contractor shall, in the 
execution of his contract, observe and fulfil the 
obligations upon contractors specified in the resolu- 
tion passed by the House of Commons on March, 
10th, 1909, namely :—‘ The contractor shall 
pay rates of wages and observe hours of labour not 
less favourable than those commonly recognised by 
employers and trade societies (or, in the absence of 
such good employers) in the trade in the district 
where the work is carried out. Where there are no 
such wages and hours recognised or prevailing in 
the district, those recognised or prevailing in the 
nearest district in which the general industrial 
circumstances are similar shall be adopted. Further, 
the conditions of employment generally accepted in 
the district in the trade concerned shall be taken 
into account in considering how far the terms of 
the fair wages clauses are being observed.’’ Then 
follows an interesting provision with regard to 
the employment of sub-contractors :—‘‘The con- 


tractor shall be prohibited from transferring or} 


assigning, directly or indirectly, to any person or 
persons whatever, any portion of his contract 
without the written permission of the Department. 
Sub-letting, other than that which may be customary 
in trade concerns, shall be prohibited. The con- 
tractor shall be responsible for the observance of 
the fair wages clauses by the sub-contractor.” 
Other clauses providing for the exhibition of a 
notice concerning fair wages at the works, the inspec- 
tion of wages books, the prohibition of home work, 
and the direct payment of wages are also recom- 
mended to local authorities for insertion in their 
contracts. 

That the Local Government Board should have 
taken this step need not be matter for surprise. It 
accords with its policy during the last few years. 
It is the benevolent design of this Department to 
improve the conditions of the working man, we 
presume at the expense of the contractors. Whether 
that design is furschered by methods such as these 
is an open question. Here are conditions to which 
all those who make tenders for contracts with local 
authorities must conform. The trade union rates 
of wages in the district must be paid by all of them. 


In the result each tender will be increased andthe loss | 


must fall on the local rates. But will the workmen 
of the district gain anything substantial? A 
tendency to employ fewer men and to make their 
hours longer may be checked by trade unions, but 
it will be there all the same; while the use of labour- 
saving machinery will be fostered as much as possible. 
In the result, while the ratepayer suffers, the con- 
tractor continues to make his profit, much as before, 
and the workman pays his quota through the 
medium of rates. That the contractor accepts the 
fair wages clause with equanimity is borne out by 
the fact that, although it has been in operation for 
many yearsin many parts of the country, there is 
no case in the law reports where its effect has been 
even considered. We have never heard of a con- 
tractor being brought to book because he refused 
to pay his workman “as provided by the contract.” 
This goes to show that he simply regards this 
clause in the same light as a general rise in the 
price of materials. Will the working classes ever 
be brought to understand that their increased wages 
are not paid by the capitalist but by the community 
at large ? 


The Irish Railway Strike. 


It is very earnestly to be hoped that the Irish 
railway strike will be allowed to run its course, and 
that the interference on the part of the Government 
will not put a sudden but indecisive end to it. No 
strike was ever entered into more wantonly and 
with less excuse, and the bad taste, to say no more 
of it, which the Amalgamated Society of Railway 
Servants has shown in encouraging the strikers and 
endeavouring to force recognition on the companies 
at the very time when the Royal Commission is 
sitting, cannot be too severely condemned. In its 
origin the strike had nothing whatever to do 
with the railway companies. Performing their 
duties as common earriers, duties which the 
law compels them to fulfil, they accepted goods 
from a certain firm which is at present in con- 
flict with its men. The railway trades unions 


-| men. 





demanded that the railways should cease to accept 
consignments from the firm in question; the com- 
panies replied that they were unable by law to do 
so, and the unions declared a sympathetic strike, 
It is not possible to conceive of a more barefaced 
attempt to tyrannise or a more aggravated example 
of the potential danger of this new trade union 
weapon, and it is not surprising that the people of 
Treland are showing considerable enmity to the 
strikers. At the moment of writing the strike js 
still confined to a few lines, but at any moment it 
may become national and the whole industry of 
Treland will be thrown into chaos because a single 
firm has had a disagreement with a handful of 
The thing is preposterous—so preposterous 
indeed that we trust the Government will at length 
see that a firm attitude is necessary. It will he 
encouraged to do this by the very firm position in 
which the railways find themselves owing to the 
absolute righteousness of their cause and the 
support they are receiving from the traders and 
commercial associations of Ireland. If a stop is 
not put to this form of industrial warfare we must 
be prepared to face the fact that any moment the 
unions, if they choose to resent the dismissal of a 
singlemember, may precipitate a gigantic strike, waste 
millions of the country’s money, and inflict hardship 
and inconvenience on millions of the population. 
Such a prospect is intolerable, and the sooner the 
unions are shown that their power is less than they 
suppose the better it will be for the nation’s welfare. 
Ireland presents an admirable opportunity for the 
administration of a salutary lesson. Whatever 
military force may be necessary to keep the lines 
open and to maintain order should be at once sent 
to the disturbed centres, and such protection should 
be offered to the loyal men as would relieve them 
from bodily fear. The railways are but doing the 
duty which the Government imposes on them, and 
it is the first business of that Government to see 
that they are in no way hindered in the perform- 
ance of that duty. If such a firm attitude is taken 
up the strike will collapse ina week. If, on the 
other hand, a conciliatory attitude is adopted and 
the companies are forced by the Board of Trade to 
discuss the matter with the men, then the unions 
will be convinced that they can, whenever they will, 
terrorise the country into giving them what they 
want. Rather than run the risk of encouraging so 
dangerous an idea, any cost, even to compensating 
those who suffered by the prolongation of the 
strike, would be justifiable. The Government has 
put the unions above the law; let it show at least 
that the concessions it has granted do not mean 
that it will tolerate lawlessness. 


The Iron and Steel Institute. 


OWING to a number of circumstances beyond its 
control the Council of the Iron and Steel Institute 
has found it necessary to postpone the visit to 
Italy which was to have taken place during the 
first two weeks of next month. As the decision is 
the result of the dwindling number of those who 
were prepared to take part in the excursion, it 
cannot be said that the postponement has caused 
widespread disappointment in England, but it is to 
be feared that it will be felt more keenly in Italy, 
where the prospective hosts of the Institute had 
thrown themselves heart and soul into the pre- 
paration of a great welcome. There can, however, 
be no doubt about the wisdom of the Council's 
decision, and the Italians will be the first to recog- 
nise it. The causes which have contributed to the 
postponement are threefold. In the first place, the 
cancellation of thetrip to Elba,owingtolabour troubles 
there, robbed the excursion of its head and crown, 
for by far the best of Italy’s iron and steel works 
are to be found on that little island, as the articles 
by our special correspondent have made our readers 
aware. Secondly, our own industrial disturbances 
made it difficult or impossible for many owners, 
managers, and others, to leave their own works at 
the present time; and, finally, the cholera scare 
had operated on nervous minds. The danger had 
probably been greatly exaggerated, but such is the 
fear of the disease that a number of members who 
had originally signified their intention to make the 
excursion cancelled their engagement at the last 
moment. All these causes acting together so 
reduced the number that, not only did the excursion 
seem scarcely worth while, but that a new series of 
difficulties would probably have arisen, and the 
Council therefore, as we have said, very wisely 
decided to postpone the visit. An autumn meeting 
will, however, be held in London on October 5th, 
at the Institution of Civil Engineers, when some, if 
not all, the papers written for the Turin meeting 
will be read and discussed. 
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POWER STATIONS, OLD AND NEW. 





To appreciate all that has been done in the way of 
improving the conditions under which electric current is 
nical it is necessary to carry our thoughts back 

nee fifteen or twenty years when the first electric 
generating stations sprung into existence. Some of these 
antiquated plants are running atthe present time, but the 
majority have been dismantled, and new and up-to-date 
machinery has been erected in more favourable places. 
Although most of the original stations that remain have 
undergone important alterations, many still bear marks of 
their early origin, so much so in fact that they are 
looked upon as old curiosities. The sight of a slow 
running horizontal engine and a rope-driven _gene- 
rator immediately takes us back to the days when it was 
common to hear that electricity was in its infancy, 
and when even central station engineers were sometimes 
inclined to believe that there was a great deal of truth in 
the statement. At all events, if it was scarcely true of 
electricity itself, the statement seemed to apply remark- 
ably well to the machines and appliances which were 
used in its production. But, notwithstanding, many of 
the old plants did excellent service, and all things con- 
sidered, they were a credit to the pioneer workers who 
were responsible for their manufacture and erection. The 
unfortunate part about the early central stations was that 
their deficiencies often reacted on the general public, with 
the result that the idea that electricity was in its infancy 
threatened to prevail for a very long time. The occasional 
extinction of the lights taught people to believe that the 
art of electrical engineering was far from perfect, and it 
was frequently supposed that it would be many years 
before electricity could satisfactorily be applied to indus- 
trial service. Nevertheless, all the early difficulties have 
now disappeared, and rarely does it happen that con- 
sumers are put to inconvenience through erratic conduct 
on the part of the machinery at the central station. 

Apart from the question of reliability very keen atten- 
tion has been paid to matters concerning economy, not 
only as regards the actual cost of generation but also with 
respect to the initial outlay. The steam turbine has 
probably done more to reduce prime cost than anything 
else, although considerable econgmies have been effected 
in other directions. Then, again, there is the ease with 
which the plant can be operated. This was a point 
which was seriously overlooked in the case of some of 
the early stations, and very poor judgment was frequently 
exercised in the arrangement of pipes and valves. 

Perhaps no better example of what experience will do 
can be afforded than by making a comparison of the old 
and new switchboards. The maze of cables and wires 
behind some of the old switchboards frequently set one 
wondering where they all came from, and how it would 
be possible to make a change in the connections without 
a serious risk of giving rise to trouble. Some of the early 
alternating current switchboards were particularly curious, 
and when we come to compare them with those of the 
present we are forced to conclude that the switchboard 
attendants of the past must have been very careful men, 
otherwise more of them would have been killed. Still, 
stations were operated with these boards for quite a num- 
ber of years, and even to this day some of the old designs 
are in existence. In one of the London stations, where 
an alternating-currentswitchboard of the well-remembered 
plug type was in use, there were two sets of plug sockets 
for each machine, and these were connected in parallel. 
There were paralleling and running sockets, and when a 
machine was connected to the bus bars it was customary 
to use two plugs, a safety plug anda solid plug. The 
former was provided with fuses, so that if ‘a mistake were 
made, or the machine were badly synchronised, the fuses 
in the plug would blow, and the machine be disconnected 
from the bus bars. If, on the other hand, the process of 
paralleling had been carried out in a satisfactory manner, 
the solid or running plug as, it was called, would be put 
into the second set of sockets, and the other plug would 
be removed. The machine was then directly connected 
to the bus bars through its own fuses, and was ready for 
taking up load. There were also other plugs, such, for 
example, as those used for connecting up the synchronising 
transformer. It requires no great amount of imagination 
to see that although the use of the plug with fuses pre- 
vented the operator from doing much damage to the 
plant a switchboard of this type fell very far short of those 
which are now in operation. Designers of switch gear 
have learnt that erratic conduct on the part of operators 
is a factor which has to be contended with, and their 
endeavours to eliminate all chances of accident are now 
well marked. 

Plug boards have given great satisfaction in continuous- 
current stations where the pressure is low, and bus bars 
working at several different voltages often have to be 
dealt with. Even in the most modern stations switch- 
boards of this type are still erected, for they enable the 
generators to be worked at different voltages, and the 
correct pressure at the ends of various feeders to be 
maintained. The machines, however, are connected and 
disconnected with the aid of switches, the function of the 
plugs being to couple and uncouple the various current- 
carrying bars. Strictly speaking the design of con- 
tinuous current switchboards has undergone less change 
than that of alternating boards, although there has been 
a marked improvement in each case. Perhaps one of 
the most important alterations made in the arrangement 
of continuous-current switch gear is to be found in the 
position of rheostats. In the old days it was customary 
to place them behind the board, where they were allowed 
to accumulate dirt and generally to get out of order. 
Apart from this some of the old rheostats were very 
bulky pieces of apparatus, and they not only took up a 
large amount of spaze but also added very materially to 
complications. It is tobe remembered that rheostats, as 
used for field regulating purposes, necessarily have a 
large number of connecting leads, and the presence of these 


In modern stations it is becoming common practice to 
place field rheostats under the switchboard gallery, and 
they are operated by means of hand wheels at the top of 
pillars, which are mounted on the switchboard floor. 
Another method of overcoming the difficulty is to place 
the rheostats at the sides of the generators, but this can- 
not be regarded as so satisfactory as the other arrange- 
ment, since the control of the generator fields is out of 
the reach of the man on the switchboard. A remark- 
able change has taken place in the appearance of the 
backs of continuous-current switchboards, and this has 
been largely brought about by the elimination of the field 
rheostats and small wires. A great deal might be written 
on modern switch gear, but the subject must be dis- 
missed by referring to a few descriptions of switch 
gear that have appeared in the columns of TuHE 
ENGINEER. For an example of up-to-date continuous- 
current switch gear attention may be drawn to the second 
part of the article on the Horseferry-road station of the 
Westminster Electric Supply Corporation, appearing in 
THE ENGINEER for June 3rd, 1910. Mention should also 
be made of the fact that some excellent high-tension 
switch gear was also described in this article. This gear, 
it will be remembered, is used for controlling the 
motor generators in the sub-station. Again, in THE 
Enerineer for October 29th, 1909, a short description 
is given of the new high and low-tension switch gear 
in use at Stepney. For other descriptions of the very 
latest types of switch gear attention may be drawn to the 
second article on the General Post-office Power 
Station, appearing in Tue Enoinrer for November 
18th, 1910, and to the last article on the Dunston 
Power Station, published on July 21st of the present 
year. These articles also give a great deal of information 
concerning the other equipment of modern power stations, 
and it will be unnecessary to make a repetition of this 
here. It may, however, be well to direct attention to cer- 
tain advantages which have been derived from several 
recent departures, and to endeavour to indicate in what 
direction central station design is likely to change. 

In the case of the new station of the Westminster 
Electric Supply Corporation extensive use has been made 
of aluminium conductors. Now, this is a low-tension 
station, where very heavy currents have to be dealt with, 
and where a great deal of money might have been spent 
on copper. The price of copper, as all electrical engineers 
know, has passed through some curious phases during 
the past few years, and it is quite possible that the use 
of aluminium at the station in question made a consider- 
able difference in the initial outlay. That aluminium is 
not such a good conductor of electricity as copper is well 
understood, and from this it follows that to obtain equal 
conductivities the section of the white metal must be in 
excess of that of copper. Fixing the conductivity of a 
copper wire at 100, an aluminium conductor of the same 
diameter would have a conductivity of 61. A 28 per 
cent. increase in the diameter of the aluminium wire 
results in equal conductivities being obtained. Roughly 
an aluminium wire ,';in. diameter and of given length 
will have the same resistance as a copper wire of the 
same length and jin. diameter. But in order to 
arrive at which of the two conductors will be the most 
economical, we require to know their relative weights 
and prices. So far as weight is concerned aluminium has 
an immense advantage, its specific gravity being less than 
one-third of thatof copper. Ifthe average specific gravity 
of copper be taken as 8.93, and that of aluminium as 2.65, 
then calculating with the approximate conductivity ratio 
mentioned the weight of aluminium compared with that of 
copper will be as 2.65 x 1.64 : 8.93, or as 1 : 2.05. From 
these figures it may be taken that 49.5 lb. of aluminium 
will have the same electrical conductivity as 100 lb. of 
electrolytic copper. Since only 49.5 per cent. by weight 
of aluminium is required to obtain approximately the same 
conductivity as with copper, the latter must not cost more 
than .495 x 80, or approximately £40 per ton, to compete 
with aluminium at £80 per ton. Thus, it will be seen 
that, with copper at £60 per ton, and with aluminium at 
£80, the saving by using the latter would be £20 per ton. 
For switchboard and other connections within the power- 
house, bare aluminium conductors have recently met with 
considerable favour, and ingenious means have been 
devised for supporting them and for connecting them to 
the machines and switch gear, as can be. seen from the 
illustrated article on “ Bare Aluminium Conductors,” ap- 
pearing in THE ENGINKER for May 18th, 1910. 

There is another very noteworthy feature of the modern 
central station which constitutes a decided step forward. 
It is in the provision of a supply of compressed air 
throughout the building. It will be remembered that in 
the early days the orthodox method of cleaning electrical 
machinery was to blow the dust out with a pair 
of bellows. Then came the portable air compressor, 
driven with an electric motor, which was moved about 
from place to place, and this constituted a marked im- 
provement on the old method. Many of these portable 
air compressors are in use at the present time, and whilst 
they do their work satisfactorily, the fact of their having 
to be moved about to various places, and often connected 
up to the supply through very long leads which prove a 
source of nuisance, places them at a disadvantage. With 
a system of compressed air pipes laid all over the build- 
ing the compressor can be fixed in the pump-room or in 
any other convenient position, where it can be properly 
looked after, and where it can work under the most 
favourable conditions. A supply of compressed air 
throughout the station is more valuable than is frequently 
supposed, for not only is it useful for cleaning switch 
gear and electrical machinery, but it is also of great 
service in the boiler-house. For removing the soot from 
the tubes of boilers and economisers it has, it is claimed, 
a great advantage, since it does not make the tubes 
moist, as is the case with steam. When the latter is 
used for this purpose the moisture which is left on the 
tubes causes the soot to collect again as soon as the boiler 








is of great value for operating boiler-cleaning tools. It 
is true that these can be worked with steam or water, but 
when the latter is used the cost of working is high, whilst 
the employment of steam makes the manipulation of the 
tools difficult, and is also likely to give rise to trouble with 
tubes owing to unequal expansion. 

Another decided step forward in modern stations is to 
be found in the methods adopted for keeping a check on 
the steam consumptions of the various generating sets. 
In the old days this was a matter which was seriously 
neglected, and it often occurred that something happened 
to an engine which caused its steam consumption to in- 
crease without anyone knowing anything about it. It is 
true that the engines were sometimes indicated 
when a defect might be discovered, but as work of 
this kind was only carried out at irregular intervals it 
often happened that the steam consumption went up 
without anyone knowing it. This would naturally have 
an effect upon the overall efficiency of the station, but 
since no record was kept of the steam consumption of 
each set, the cause was not often apparent. To-day 
things are different, for in many of the modern stations 
elaborate records are kept of the steam consumption of 
each individual unit, and also of the kilowatt-hours it 
produces. Thus in the event of the efficiency of a set 
falling off, it is immediately detected. The Lea 
water recorder is now playing a prominent part in 
this direction, for in some stations these instruments 
are used for recording the water discharged by each 
set of air pumps. With the aid of this apparatus 
it becomes possible to determine at any moment the 
weight of steam used per kilowatt-hour. Thus the charge 
engineer is provided with a means of determining which 
are the most economical sets to run under given con- 
ditions or to detect any increase of the steam consump- 
tion of a given set. 

There are various other points to which attention might 
be directed in connection with modern power stations, 
but it must suffice to bring this part of the subject 
to a close by referring to modern pump-rooms. Here, 
again, we find marked improvements, for in some 
of the old stations the arrangement of the boiler 
feeding appliances was very bad. Feed pumps were to be 
found scattered about in all kinds of odd and inconvenient 
places, where dirt was plentiful, and abundant oppor- 
tunities of them being neglected were afforded. Of all 
things that play an important part in the operation of a 
power-house, nothing stands before the feed pump, and it 
is satisfactory to find that the conditions under which 
it operates have been much improved. The electrically- 
operated turbine feed pump now meeting with so much 
favour presents the advantages that it can be put into 
operation at a moment’s notice. It is efficient and 
reliable, and by employing a vertical motor the latter can 
be placed well away from all dirt, grease, and water. That 
electrically-operated feed pumps will entirely supersede the 
steam pump is perhaps not probable, even in those stations 
where a supply of current can always be derived from a 
battery, but as a supplementary pump nothing could be 
more desirable. In view of the progress made in the way 
of using large batteries in central stations for the purpose 
of coping with peak loads, it may seem that some 
reference should be made to this practice in the present 
article, but owing to this subject having been very fully 
considered in the recent articles on boosters, further 
comment on the battery question is unnecessary. 

It now remains to say a few words concerning what 
may be expected in the future. In the first place, there 
appears to be but little doubt that the next few years will 
bring forth an increase in the size of generating units, 
and also in the total outputs of generating stations. As 
an example of how rapidly the outputs of some plants 
increase, reference may be made to a scheme in America. 
Previous to October, 1903, the total capacity of the high- 
voltage generators of the Chicago Edison Company 
amounted to 9800 kilowatts, whilst in October of the pre- 
sent year the total capacity of the company’s stations will 
aggregate 250,000 kilowatts. As regards the increase in 
the capacity of the generating units themselves, we can- 
not do better than quote the figures which were given 
in a paper read last year before the Institution of 
Electrical Engineers by Mr. Miles Walker. From this 
paper it would appear that in the year 1880 a 10-kilo- 
watt machine was considered large; in 1885 a 100-kilo- 
watt; in 1890 a 300-kilowatt; in 1895 a 500-kilowatt; 
in 1900 a 1000-kilowatt; in 1905 a 5000-kilowatt; 
whilst in 1910 there were 10,000-kilowatt steam turbine- 
driven generators, and 17,000 kilovolt-ampére water 
turbine generators. Designers of high-speed alternators 
in this country have already considered the difficulties to 
be contended with in building larger machines than 
those commonly in use, and attention has been 
drawn to the great forces which are brought into 
play when those machines are short-circuited. In- 
deed, a great deal of difficulty of this kind has had to be 
overcome with high-speed machines of only a few thousand 
kilowatts capacity. In America where some very large 
generating units are in operation, the need for limiting the 
short circuit current of these machines has been keenly 
felt, and steps have recently been taken to devise means 
for overcoming the difficulty. It is reasonable to suppose 
that as the size of generating units increases, and when 
we come to have turbo-alternators developing, say, 15 or 
20 thousand kilowatts, this is a question which will require 
more attention than it has hitherto received from engineers 
in this country, and that short circuit current-limiting 
devices will probably constitute a more or less new part of 
central station equipment. From tests carried on. in 
America it appears that the use of reactances in the gene- 
rator circuits not only prevent the windings from being 
subjected to very great forces, but also tend to make the 
operation of the system as a whole more stable, and there- 
fore to increase the reliability of the service. 

Of course, in America, where transmission is largely 
carried out by extra-high-tension overhead lines, very 
bad short circuits are sometimes experienced; but, at 
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turbo-generating units increase, there 
will be a greater need for power-limiting devices 
in England. In his paper on short-circuiting large 
generators, read before the Institution of Electrical 
Engineers on March 10th, 1910, Mr. Miles Walker pointed 
out that when we come to build machines of much larger 
output and of few poles, we shall be compelled, in addition 
to providing the strongest winding clamps possible, to 
restrict the short circuit current by keeping down the 
ampere turns in the field, or by artificially keeping up 
the self-induction of the stator winding. It is possible to 


the size of 


keep down the ratio of field ampére turns to armature | 
ampere turns, and yet secure extremely good regulation | 


by adopting a suitable distribution of material in the 
machine. In order to increase the self-induction of the 
winding, we may employ choke coils in series with 
the winding, or we may increase the armature leakage by 
employing slots with semi-enclosed mouths and very deep 
lips. 

Some interesting experiments which have been carried 
out with reactance coils in series with turbo-generators, 
are described in a paper by Messrs. R. F. Schuchardt 
and E. O. Schweitzer, which was read at the twenty- 
eighth annual convention of the American Institute of 
Electrical Engineers. These tests were carried out 
on a 12,000-kilowatt, 9000-volt, 25 cycle unit. A re- 
actance coil was used for each phase, these being 
designed for a reactance voltage of 312 volts per coil, 
or 6 per cent. of the star voltage, with a current of 
770 ampéres. Each coil had 76 turns of cable wound on 


a hollow concrete core having no iron in any part. A | 


total of 167 short circuits were made, of which 88 were 
at full voltage, 38 at one half to full voltage, and 41 at 
less than one half voltage. In the case of this particular 
12,000-kilowatt generator, it appears that a 6 per cent. 
reactance is desirable. 
than this the short-circuit current was not reduced suffi- 
ciently. Such reactances, it is stated, will limit the 
current to an amount which can be safely interrupted by 
properly designed oil switches, and will keep the torque 
of the generator shaft down to such a low value that 


even when feeding into a short circuit at the bus bars | 


there is no appreciable decrease in speed, nor is the unit 
subjected to severe strains. The paper in question is an 


interesting contribution, since it deals with an important | 


problem, which has been investigated under practical 
conditions. 

Whilst the steam turbine will probably continue to hold 
its own for a very long time, much progress is being made 
in the employment of Diesel engines for driving electric 
generators, and in the small stations in particular it is 
meeting with great success. It is frequently supposed 
that the application of the Diesel engine is limited to 
small stations, but some interesting figures have recently 


been put forward with an endeavour to prove that this | 


conclusion is erroneous. The figures in question are to 
be found in a paper on “ Internal Combustion Engines 


Working on the Diesel Principle,” which was presented | 


at the Brighton convention of the Incorporated Muni- 
cipal Electrical Association. The author, Mr. Henry L. 


large steam driven station, and one of equal output, 
for both Diesel and gas plant respectively is com- 
pared with it. The conditions taken in each case are 
10,800,000 units generated, 9,000,000 units sold, a load 
factor of 21.8 per cent., and a maximum load on the 
generators of 5900 kilowatts. 
the Brighton works is 10,200 kilowatts. It appears that 
the capital spent on the existing buildings and foundations 
is £109,300. But the existing buildings are large enough 
to hold 80,000 kilowatts of steam plant, and in conse- 
quence of this the author reduces the above figure to 
£37,162. Adding the capital spent on boilers, turbo- 


alternators, switch gear, &c., he arrives at £19.52 per | 
kilowatt as the capital expenditure, and .424d. per unit 
generated for the capital charges, estimated on 8 per 
cent. of the capital. The works costs are .7d. per unit 
sold, so that the total costs, éxclusive of management, 
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| work out at 1.124d. per unit sold. For a Diesel plant of 
| approximately the same capacity as that of the station 
| mentioned above it would be necessary to put down seven 
| sets, each of 1450 kilowatts capacity, making a total of 
| 10,150 kilowatts. The author fixed the capital cost per 
| kilowatt erected at £14.38, and estimating on the same 
| basis as before .311d. per unit sold. The works costs are 
| put at .262d. per unit, giving a total of .573d. as compared 

with 1.124d. with the steam plant. The corresponding 

figures per unit generated are .477d. for the oil plant and 
| .927d. for the steam. In order to make a comparison 
with the gas plant the author takes the same number and 
size of sets as assumed for the oil engine station. His 
costs are taken from Messrs. Andrews and Porter's 
paper read before the Institution of Electrical 
Engineers in February, 1909. The capital cost per kilo- 
watt erected in this instance is £17.68, and the works 
cost per unit generated .312d., as compared with .218d. 
for the Diesel plant. The total cost, exclusive of manage- 
ment, is .604d. per unit generated, as compared with .477d. 
for the oil plant. 

There is one other point concerning the use of Diesel 
engines to which attention should be directed, and that is 
their use as a substitute for sub-station converting 
machinery. In the early daysof electric lighting schemes 
comparatively small steam-driven stations were scattered 
about in various parts, and these used to feed a common 
| network. In London, for example, quite a number of 

these small stations were to be found, but of late years 
they have been dismantled, and power is now supplied 
| from a large power station situated on the banks of a 
river or canal, or in some other favourable position. 
| High voltage three-phase current is generated at the 
power house, and this is supplied to sub-stations situated 
at various centres where the current is consumed. The 
small steam stations were undesirable for several reasons. 
| Their efficiency was low as compared with that of a 
| large modern station. A large staff had to be employed 
at each centre ready to get the plant under way at any 
time. They were frequently a nuisance on account of smoke 
and vibration, and last, but not least, they often occupied 
a considerable amount of valuable ground. On the other 
hand, when the power is generated somewhere outside a 
city, it is necessary to lay down expensive cables to convey 
the high-tension current to the sub-station. Converting 
machinery is frequently used in these sub-stations, 
which changes the nature of the supply, and this 
also involves appreciable loss. With the advent of a 
highly economical engine, however, which demands very 
little attention, and which requires no boiler or producer, 
it is sometimes questionable whether the use of long high- 
tension feeders and converting machinery is warranted. 
In London Diesil oil engine sub-stations are beginning to 
put in an appearance, and it will be interesting to watch 
what progress this practice will make. 








ILLUMINATION.—A sp3cial course of twelve lectures, under the 


| supervision of Mr. L. Gaster, dealing with illumination, will be | 
Howard, takes the Brighton works as an example of a | delivered at the Regent-street Polytechnic by specialists on the 


| all interested in the subject. The lectures will deal impartially 


undermentioned dates. The course will be open to students and 


with all illuminants, including recent advances in electric, gas, oil 


| and acetylene lighting ; the effect of light on the eye; the hygenic 
| aspects of illumination ; the measurement of light and illumination, 


&c. Practical problems, such as the lighting of schools, streets, 
factories, &c., will also be treated in the second half of these 
lectures, commencing in January, 1912. The dates of the lectures, 
the subjects and the lecturers will be as follows:—(1) Tuesday, 
October 31st: ‘‘ Electric Lighting,” Professor J. T. Morris (2) 
Tuesday, November 7th: ‘“‘ Electric Lighting,” Professor J. T. 
Morris, (3 and 4) Tuesday, November 14th and 21st: ‘‘Gas 
Lighting,” Mr. J. G. Clark. (5) Tuesday, November 28th: ‘‘ Oil, 
Petrol-air Gas, Acetylene, &c.,”” Mr. E Scott-Snell. (6) Tuesday, 
December 5th: ‘Illumination and the Eye,” Dr. W. J. Ettles, 
F.R.C.S.E. (7 to 12) Thursdays, January 11th to February 15th: 
‘*The Measurement of Light,” ‘Illumination and Its Measure- 
ment,” ‘‘Shades and Reflectors,” ‘‘ Daylight and Artificial Lighting 
Compared,” ‘Colour of Artificial Illuminants,” and ‘Practical 
Dow, B.Sc., A.C.G.I. The 


| can be run alone. 
| of 3in. by 12in. three-throw pumps, driven at 80 revolu 





Fig. 2—ERECTION OF 28-TON FLY-WHEEL 


NEW FORGING PRESS AT TERNI, ITALY. 


READERS of THE ENGINEER will remember an article 
published in the issue for March 8th, 1907, describing the 
108-ton hammer at the steel works of the Societa degli Alti 
Forni Fonderie ed Acciaierie di Terni, at Terni, Italy, and 
the casting of the 1000-ton”anvil block for it. This hammer 
was single-acting, and was lifted by compressed air at 74 lb. 
pressure ; it was built by the firm of Cockerills at Liége in 
1886, and has done a large amount of work up to the early 
part of last year, such as bending, general and gun forging, 
and slabbing, and even armour plate, though this last was 
rather dangerous work, as the steel packings tended to fly 
out under the blow of the hammer. Eventually it was 
decided to replace this giant hammer by a modern high- 
power rapid-acting forging-press. The work was entrusted 
to Davy Bros., Limited, of Sheffield, and an order was given 
for a press of about 5000 tors power, including all the neces- 
cessary hydraulic plant for working it; the press, it was 
stipulated, was to be suitable for hollow forgings and turbine 
drums. 

The press is one of this firm’s well-known duplex cylinder 
rapid-acting type, with single-lever control, and commenced 
work at the end of November of last year. The inverted 
T crosshead is guided in the entablature and takes any side 
thrust due to the work getting off the centre. The main 
rams are of chilled cast iron of special mixture, 3lin. 
diameter, working in forged steel cylinders; they are made 








Fig. 3—CROSSHEAD CASTING 


hollow to contain thrust rams with spherical ends to allow of 
a slight tilting of the crosshead without throwing side thrust 
on the cylinders or rams. The lifting and controlling powe: 
is derived from a 20in. by 15ft. accumulator giving 1760 1b. 
per square inch pressure. 

The forging pressure is generated by two sets of 3.9in. by 
24in. three-throw pumps, direct coupled to a 1200 horse 
power water turbine running at 110 revolutions, one pump 
set on either side. Three thousand horse-power would be 
required to give a pressing speed of 2in. per second at the 
full pressure of 3 tons per square inch, and this is obtained 
for the few seconds of actual work by the stored energy of 
two 28-ton fly-wheels mounted on shafts on separate bear 
ings between each pump set and the turbine. A fall of 
speed of 15 per cent. was allowed for, assuming a 6in. stroke 
of the press at full power as the maximum; but it was 
found that even with much longer strokes at average work 
ing pressures very little reduction could be noticed. The 
pumps are fitted with phosphor bronze rams working in 
forged steel pump-boxes, each containing two pairs of suc- 
tion and delivery valves. The fly-wheel shafts are connected 
to the pump crank shafts by a form of universal coupling to 
allow for any alteration in alignment, and by disconnecting 
muff couplings to the turbine shaft, so that one set of pumps 
The accumulator is lifted by two sets 


tions through cotton ropes from two 125 horse-power water 
turbines running at 265 revolutions, one set being suffi- 
cient for ordinary working for all purposes, and one set 
being kept in reserve. These pumps automatically by-pass 
their water back to the supply tank when the accumulator 
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nd one pump is cut out a little in advance 
hould both be running, and takes up the 
ad a correspondin, riod ahead. 

a yc a a supplied by the firm of Joh. 
Jacob Rieter and Cie., of Winterthur ; the two smaller 
turbines were afterwards fitted,with automatic governors 
by the sameffirm}to prevent racing when the load came 


off the pump. 
For dealing 
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with hollow work, such as turbine drums or 
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required; the set finished with are pushed out on the 


further side. 

The main forging pumps run continuously at full speed, 
partly in order to have the necessary fly-wheel energy 
referred to above, and partly because of the difficulty of vary- 
ing the speed of a water turbine with rapidity. The water 
is allowed to return through the main controlling valve on 
the: press to an air reservoir at 74 1b. pressure, from which 





the suction pipes for the pumps are led. This air vessel 
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Fig. 42-GENERAL ARRANGEMENT OF PRESS AND PLANT 


the becking of large gun jackets, the press is supplied with 
powerful mandril gear on both sides, carried on heavy beds 


supported on cast steel brackets, very strongly bolted to each | 


side of the main base-plate. These brackets are strong enough 
to stand the full power of the press with 13ft. 3in. between 


serves also the purpose of keeping the main cylinders con- 
| stantly full of water, the water rapidly following the rams 
as the press is lowered, by means of a fill-up pipe and a 
| non-return ‘valve. The main valve is worked by accumu- 
lator pressure, which closes it against the high pressure, 


the blocks, and two-thirds power with 16ft.; drums up to; putting the pumps in connection with the press cylinders 


11ft. diameter can be dealt with. The stools are moved on 


the beds by two 60-ton rams, one for each direction on each | 


side, so that by using the two that act in the same direction 


sng |) Ghee 
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Fig. 5—PRESS DURING ERECTION 


simultaneously, a force of 120 tons can be obtained for the 
extraction of the smaller sizes of mandrils. This mandril 
gear is operated by accumulator pressure, and is controlled 
by two levers, one for each side of the press. There is also 
an arrangement for changing tools rapidly. To this end a 
hydraulic cylinder and piston moving a bar running through 
the narrow side of the press enables a second set of tools to 


| for the pressing stroke. The valve is allowed to lift at the 
end of the stroke and the water from the cylinders exhausts 
into the air vessel. The main valve and the lifting cylinder 
valve are both operated by one slide valve; all the move- 
ments of the press are thus controlled by one lever. 

It will be noticed that by this system no water is actually 
consumed by the press. The whole is a closea circuit, and 
only leakage has to be made good. At the same time the 
system can be kept well lubricated. The same principle is 
followed for the auxiliary service, as the lifting cylinders, 
mandril gear, and tool-changing cylinders all exhaust to the 
suction tank of the accumulator pumps. It will be readily 
understood that owing to the great energy of the two heavy 
fly-wheels an enormous pressure could be generated in a very 
short time ; an efficient safety device is therefore placed on 
the controlling platform, by which the main valve is allowed 
to open independently of the driver as soon as the pressure 
rises too high; this can also be set to act at any lower pressure, 
so as to limit the power of the press for special work. 

The plant was shipped in one lot of 600 tons from Liverpool 
to Spezzia, although that port is not the nearest to Terni, 
in order to make use of the Naval Arsenal’s large crane for 
unloading the heavy pieces. The base-plate, a 53-ton steel 
casting, and entablature were sent by rail to Terni in two 
journeys on a special 24-wheeled truck lent by the Arsenal ; 
the main press crosshead had to be made at Terni, as owing 
to its large size and shape—an inverted T—it could not be 
loaded for the single-line railway between Terni and the 
junction on the main Rome-Florence line. The weight of 
the casting was 40 tons finished, and a view of it in the rough 


| state is shown in Fig. 3. 


| the old 108-ton hammer. 


In order to retain the two overhead forging cranes, which 
are pivoted on the top of the hammer legs, it was decided to 
arrange the press to stand underneath the arch of the legs of 
The hammer cylinder, piston-rod, 


| and tup were removed, and the lower cross piece of the legs 
| taken away ; this left just sufficient room to enable the press 


to stand under the upper cross piece without in any way 
shortening the stroke of the press. But in order to keep the 
top of the base-plate below floor level and the lower tool at a 
convenient height for general working, it was necessary to 
cut 4ft. off the top of the big anvil block ; this was blasted 
off and the top face planed by means of the side frame of a 
vertical planning machine fixed over the block and electrically 
driven. This work was done by the Italian staff, and was not 
more than a few thousandths of an inch out from being dead 
level and true over the whole surface ; deep grooves were also 
blasted out of the longer sides of the block to clear the bottom 
nuts of the press, and holes for six 44in. diameter foundation 





be placed ready outside the press, and pushed in when | bolts were cut into the sido faces, 





There would have been just sufficient room to lift the 
entablature over the top of the columns to erect it without 
fouling the upper tie piece of the hammer, but it would have 
involved a very difficult piece of slinging between the two 
cranes on a girder of sufficient depth to carry the weight 
(44 tons) at the centre of a 30ft. span. It would also have 
been necessary to keep it dead level owing to the very small 
amount of clearance allowed on the columns to manceuvre it 
in diagonally and then turn it square, as the legs are too 
narrow at this height to allow it to pass through direct. The 
whole press, therefore, without the side brackets and tables, 
was erected complete outside the hammer legs and under- 
neath one of the cranes, its centre of gravity resting just on 
the anvil block, and: the remainder of the base-plate on a 





Fig. 6—PRESS COMPLETE 


heavy armour plate packed the same height. It was then 
moved into its correct position with two 150-ton hydraulic 
jacks. The side brackets, mandril gear, tables, &c., were 
then bolted on and the press finished in its final position. 
The work done under the press is almost entirely heavy 
gun forging, both cogging down the ingots and forging the 
hollow elements on mandrils; a complete set of tools for 
12in. guns and Gin. jackets has been made at Terni. The 
press dealt with several 90-ton ingots during the first two 
months after starting work, and was found especially powerful 
on the cogging work, the length of stroke having to be 
stopped only for metallurgical reasons. The writer has seen 
14in. strokes done with ease on the large cogging work. For 
finishing work the press was found to be quite as rapid as 





Fig. 7—PRESS COMPLETE 


required, the simplicity of the control enabling a speed of 30 
strokes a minute to be easily obtainable. 

In Fig. 4 is shown a general plan arrangement of the plant 
and forge; it will be noticed that the pumps are at a con- 
siderable distance from the press, yet the pipes for all purposes 
were bent and finisbed to drawing in Sheffield and came 
together without the least alteration being necessary. A 
pump-house was built afterwards to contain the four sets of 
pumps with the accumulator just outside. Figs. 2 and 5 
show stages of the erection ; in Fig. 5 there can be seen the 
base plate standing on the old anvil block casting just after 
the whole was jacked into place under the hammer standards. 
This view gives a good idea of the size of the press, which 
looks quite dwarfed by the enormous hammer legs in the 
other engravings. Fig. 2 shows the erection of one of the 
two 28-ton fly-wheels. The erection of the pumps was done 
in the open by means of a locomotive crane, and owing to the 
weight of the fly-wheels it was found necessary to use two 
cranes to lift each wheel. The bearings were at such a 
distance from the rails that the cranes tipped up as the jibs 
were lowered out, and two other cranes had to be obtained to 
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hold them back. The engraving shows the four cranes in 
use at the same time. ‘Two 15-ton cranes were used for 
lifting and two smaller cranes to hold these back. 

The remaining engravings show the finished press, a close 
view and a more distant one, including the full height of the 
hammer legs—Figs. 6 and 7. In the latter can be seen the 
air vessel and the controlling platform, with the main work- 
ing valve at the top of the press just outside the hammer 
standard. Fig. 1 shows the finished pump-house with the 
accumulator pumps and rope drive in the foreground and the 
two sets of high-pressure pumps behind, with the two fly- 
wheels and 1200 horse-power turbine between them. 








THE ROYAL COMMISSION ON RAILWAY 
CONCILIATION BOARDS. 
No, IV.* 


ON Thursday, the 14th, the case for the railway companies 
was opened by 


MR. HERBERT ASCHCOMBE WALKER, 


assistant to the general manager, London and North-Western 
Railway, whose examination was continued on Friday 
morning, and who was in the witness chair for eight and a-half 
hours. Mr. Walker traced the history of the formation of 
the conciliation boards from the conference of railwaymen, 
consisting of 573 representatives, held in Birmingham in 
November, 1906, which formulated the National All-Grades 
Programme, to the ballot of the men as to striking, the 
subsequent action of the Board of Trade, and the formation 
of the conciliation scheme of November, 1907. In passing 
it may be remarked that the National Programme, if adopted, 
would have cost the North-Western Railway £600,000 per 
annum, and that out of 97,631 ballot papers issued, 88,134 
were returned, of which 76,925 were in favour of a strike and 
2436 were spoiled. 

Carrying out the scheme.—Mr. Walker then proceeded to 
show what wasdone. He stated that one of thecompany’s chief 
officers was relieved of his ordinary duties to enable him to 
devote the whole of his time to carrying out the scheme. A 
special staff was appointed, and its labours were considerable, 
as 43,000 persons were concerned, who were situated at 
1000 stations, scattered over 2000 miles of railway. Certain 
points had to be cleared up before the instructions were 
issued to the men, and, as uniform action was desirable, a 
meeting of railway general managers had to be arranged 
with the Board of Trade, which took placeon November 25th 
—the scheme had been agreed toon Nov. 6th. After that the 
various grades had to be grouped into sections ; the staff 
jointly employed by two or more companies was brought into 
one or other of the companies interested ; pamphlets—of 
twenty-seven pages on the North-Western—and instructions 
as to nomination of candidates and voting papers had to be 
printed for the information and guidance of the men. This 
was all done by December 30th, or a little over a month 
from the meeting of managers at the Board of Trade. The 
voting papers had to be sent direct to the Board of Trade by 
January 31st, 1908, and on April 23rd, 1908, the results were 
announced, and the boards were constituted as from that 
date. The sixty-four men on the sectional boards held a 
meeting on May 12th to elect their chairmen and secretaries 
and to appoint two representatives from each sectional board 
to the central board. The company sent out on May 28th its 
list of representatives, which had already been sent to and 
approved by the Board of Trade. For the purpose of deciding 
on procedure, it was agreed, although not unanimously at 
first, that a meeting of the central board, and not of the 
sectional boards, should be held, and this took place on 
June 19th and again on July 3rd, and the sectional boards 
met first on July 8th, 9th, and, 10th. 

But long before this an important point had been con- 
sidered and decided upon. The company issued a circular, 
saying that it was prepared to pay the whole cost of the 
conciliation boards, including the wages and expenses 
of the men’s representatives on the boards, as well as 
of men who were necessarily engaged in connection with the 
arrangements, also of arbitration. Ballot papers were issued 
to the men as to whether they agreed to this. Such a vote 
was necessary owing to some of the men objecting, and the 
matter was brought before the Board of Trade, which decided 
to take the voting into itsown hands. There were 17,468 votes 
against the company paying; 10,818 men were in favour and 
9000 did not vote. The result was that the men pay their 
own expenses. When their pay was entered on the pay-sheet 
some refused to draw it. 

The results of the meetings of the sectional boards led to 
all the questions going to the central board, where also no 
agreement was arrivedat. The central boards met on October 
6th, 7th, and 28th, and decided to refer the questions to arbi- 
tration. Several gentlemen were suggested as arbitrator, but 
eventually Sir Edward Fry, who had been proposed by the 
men, was agreed to. He consented on November 13th; on 
December 3rd all the papers were sent to him and the arbi- 
tration began on December 9th, and was continued on the 
10th, 11th, 12th, 28th, 29th, 30th, and 3lst. Sir Edward 
Fry’s award was dated February 2nd, 1909, and in accord- 
ance with the provisions of the Board of Trade scheme which 
says that the arbitrator shall provide for ‘‘ the period during 
which the award shall be binding,’’ he determined that the 
award was to date from April 1st, 1909, and last until 
January Ist, 1913. The award gave rise to discussion as to 
its interpretation, and to this we refer later. It cost the 
company £70,000 a year, which led to a question by Mr. 
Henderson as to whether this was not proof that the men 
had a case to go before the board. 

In April, 1909, an agreement was arrived at by sectional 
board E as to men in the signal and telegraph department, 
and in June, 1909, in board G as to parcels van drivers and 
van lads. 

Weakness of the scheme.—Mr. Walker said there was no 
provision in the scheme for the settlement of disputed points 
arising out of the interpretation of an award, nor was there 
any authority for the Board of Trade to intervene. In Sir 
Edward Fry’s award there were five clauses, referring to 
three boards, which were read differently by the two sides. 
This led to correspondence between the company’s and men’s 
secretaries, and eventually a meeting was arranged between 
the Board of Trade and representatives of both sides, when 
it was agreed to refer the questions in dispute back to Sir 
Edward Fry for his interpretation. The company meantime 





* No, IIL. appeared on September 15th. 





agreed that the men should lose nothing by the delay, as 
any decision should be retrospective. Incidentally, it may 
be remarked that before the signalmen’s case came again 
before the arbitrator, the men intimated that they thought 
that were the question to come again before the sectional 
board it might be disposed of. This proved to be the case. 

The witness said that since conciliation boards were 
established the men had got out of the way of going to the 
officials and directors. Agitators encouraged the men to use 
the conciliation scheme. The directors, too, were in a 
different position now to formerly. Any decision they might 
give could be objected to by a section of the men saying that 
the deputation did not represent all the men. 

Mr. Walker was disposed to dispense with central boards, 
as they were simply stepping stones from the sectional boards 
to the arbitrator, and the two men of any grade might be out- 
voted by the twelve men in the other grades. The number of 
sectional boards should be increased, as on some boards there 
were as many as thirty different grades, and some grades now 
meeting together were widely separated in their occupations, 
€.g., Carriage-washers met with passenger guards, and the 
men who examine the wheels and axles with parcels porters. 

Another weakness was that the awards of arbitrators varied 
on the same point, and there had been anomalies in rates of 
pay and hours of duty of the same grades on different rail- 
ways, in many cases in the same town, and the men, 
naturally, did not see the justice of two men working practi- 
cally side by side under dissimilar conditions. 

Interpretation of awards.—As said above, there was a dis- 
agreement between the company and the men as to the con- 
struction to be placed on certain portions of Sir Edward Fry's 
award. It should be noted that witness stated that in each 
instance the construction intended by the arbitrator was that 
placed upon it by the company. In the event of a settlement 
or award requiring interpretation, Mr. Walker suggested that 
it be referred to the sectional board. Failing an agreement 
there it should be referred, on the application of either side, 
to the arbitrator sitting with the two assessors proposed by 
the witness and referred to later. Such interpretation to be 
considered as part of the original agreement or award. 
Herein it should be noted that the men’s witnesses com- 
plained of the attitude the companies adopted as to 
the interpretation of awards, and these witnesses 
asked that in the event of a disagreement as to 
the interpretation the companies should be compelled first to 
submit the question to the conciliation boards. Mr. Thomas 
—Q. 2067—said that the common-sense way out of the 
difficulty would be for both parties to meet and argue it out 
between themselves. The unionist witnesses generally 
favoured the abolition of the sectional boards, and so asked 
for the central boards to deal with the matter. 

Questions outside the scheme.—In reviewing Mr. J. E. 
Williams’ evidence in THE ENGINEER of the Ist instant 
we stated that such subjects as the trip system, tonnage rates 
for goods workers, and mileage for train men were excluded. 
This remark was based on the answer to Q. 223. Mr. 
Williams said: ‘‘ There is a section of the employ¢s that are 
paid by trip, and the arbitrator has decided that the trip 
system does not come within the scope of the conciliation 
board.’’ @. 224 asked: ‘‘It is not hours or wages?’’ to 
which witness replied ‘‘It is not hours or wages. There is 
another question, and that is the question of tonnage with 
the goods workers. It is a kind of piece contract. That 
does not come within the scope, and there may be numerous 
instances. Then there is the question on some systems where 
the train men work on a basis of what is known as 
‘mileage’; that does not come within the scope.’’ Later, 
in Q. 323, Mr. Bealesaid: ‘‘I do not wish to argue it now, 
because I should have thought that some of these, at all 
events, were on the fringe of the question of wages and hours 
of labour,’’ to which Mr. Williams replied : ‘‘ Weall thought 
that until the arbitrator gave his award, and then Sir 
Edward Fry said that he could not deal with the question of 
trip rates, but I feel sure the Board of Trade thought, and 
the signatories to the scheme certainly thought that trip 
rates came in the purview of conciliation boards.’’ 

Mr. Thomas was not quite so definite, as will be seen from 
the following extracts from his examination by Sir Thomas 
Ellis. Q. 2070: Who decided that these trip rates did not 
come under the category of hours and wages ?— Sir Edward 
Fry. Q. 2071: Was it a decision upon some limited point 
which was submitted to him ?—No! it was a very general 
point. The men asked for the abolition of the trip system. 
. . . « It was suggested by the men that it would bea 
fairer method to abolish those and have the men paid for the 
hours they worked. Q. 2073: It did not go quite to the 
extent of saying that it was not a question of wages or hours, 
but the particular point you put to him to alter some item of 
working, he said it was not within his discretion ?—Yes, but 
obviously if he says it is not a question of hours or wages, 
and he says it is not within the scope of the board, and the 
board is limited to deal with hours and wages, it presupposes 
that he means that this is not hours and wages. 

Coming now to Mr. Walker’s version it should be noted 
that all three systems of payment—the trip system, the 
mileage system, and the bonus system—are in force on the 
North-Western. The mileage system was clearly before the 
arbitrator, and, in fact, one of the proposals put forward by 
the company, as well as one put forward by the men, was for 
alterations in the payment under the mileage system. The 
arbitrator heard the evidence on both sides, but gave no 
award on the point, and it was therefore covered by the 
concluding remarks of the award that where no award was 
made arrangements then in existence were not to be dis- 
turbed. So far as the trip system and the bonus system were 
concerned, the demand before the arbitrator was for the 
abolition of both systems, and the arbitrator rightly held 
that it did not come within his power as arbitrator to recom- 
mend the abolition of either of these systems; but it was 
never contended or upheld that it was outside the power of 
the arbitrator to deal with any rates under those two systems 
with which the men were not satisfied. In fact, the 
arbitrator said to Mr. Bell that, while he could not abolish 
the trip system, ‘‘I may direct the payment to be according 
to time ; in which case you will get less.’’ As to the bonus 
system, it may be said that Mr. Walker in his evidence 
observed that when before the arbitrator the company’s 
advocate stated that he had received a memorial signed by 
172 out of 183 men employed at one of the Liverpool stations 
emphatically protecting against the abolition of the bonus 
system, and that Mr. Bell, the men’s advocate before the 
arbitrator, then observed, ‘I have been pressed by an equal 
number of both sides for and against it, and I have decided 


for myself to withdraw it and not take any part in it. 





The 
already decided to do that when we reached it,’’ : 

On this question of the trip system, and it being out of 
the arbitrator's purview, Mr. Bellamy said—Q. 2875—‘ the 
company fix the rate that they shall pay without consulta. 
tion with the men at all, and the companies vary the rato 
they shall pay as and when they choose, and the men have 
no voice or control in the fixing of it. This makes it quite 
possible for an employer to so alter his rates of pay under 
these systems that he could nullify entirely any claim that 
was given by an arbitrator. Even any increase of rates of 
wages.’’ Mr. Walker admitted that rates were varied be- 
cause the timing and working of goods trains were being con- 
tinually changed, and it was therefore necessary that the 
trip rate, which was based on something over the average 
time actually occupied in making the trip, should be varied 
according to the varying circumstances. During June, July, 
and August of the present year there were 122 such changes, 
61 of which were in favour of the men and 61 against them, 
As this was the time of year when it might be expected that 
the working of the trains would be improving and the trip 
rates generally would be altered in a downward direction it 
showed that the company was, at any rate, not altering the 
trip rates to the prejudice of the men. 

It appeared by Mr. Walker's evidence that it was shown to 
Sir Edward Fry that the company in the year 1908 paid to 
the brakesmen under the trip system the sum of £10,000 
more than they would have done had the men received wages 
for the hours actually worked at their booked rates, and that 
this was equivalent to a bonus of 8 percent. Mr. Walker 
then added ‘‘ From the company’s point of view we are quite 
prepared to continue this extra payment to the men, because 
we are satisfied that the system is one that avoids delay in 
working and consequent blockage of the lines. It is an 
inducement to the men at both ends of the train to get along 
the road as quickly as possible, to get through their work at 
the various stations and to finish their journey.”’ 

Mr. Bellamy gave two illustrations where trip rates had 
been varied, and in one of these not only was the money less 
but more work had to be done. In neither of these cases, 
according to Mr. Walker, were the facts correctly reported. 
The 4s. 9d. for a trip from Crewe to Nuneaton and another 
4s. 9d. for a trip from Nuneaton to Crewe, which, Mr. Bel- 
lamy stated, had been substituted by 6s. for the double trip, 
turned out to be 4s. 6d. instead of 4s. 9d. and 5s. 6d. instead 
of 6s., and that the lower rate was only applicable when 
express goods trains were worked and the man could make 
the double journey in one day ; he then earned 5s. 6d. in a 
day instead of 4s. 6d. This rate was made eight vears ago. 
It was also alleged that the man who worked a train from 
Crewe to Leeds for 5s. 9d. had first to make a trip from 
Crewe to Stafford and back, and, notwithstanding the extra 
work, the rate was lowered to 5s. 6d. Mr. Walker stated 
that, instead of the train starting from Crewe, it started from 
Stafford, and that its journey between Crewe and Leeds had 
been accelerated. As the rate from Wolverhampton to Leeds 
was 5s. 6d., that rate was given to the altered working. 

Evasions of awards.—Sir.Edward Fry determined : *‘ That 
the men at Willesden be pai a sum per week in advance of 
the wages paid to the like men in country districts as 
follows:—The unmarried men, 1s. per week; the married 
men, 2s. 6d. per week.’’ This Mr. Bellamy read to be 
‘*compensation for the extra rent, &c., they had to pay in 
the London district,’’ and said that the company had only 
given some men 6d. and others 1s. instead of 2s. 6d., and, 
he believed, ‘‘robbed them of that amount of money from 
that time until now.’’ From a table handed in by 
Mr. Walker it appeared that the rates for under-shunters 
ontside the London district are: First year, 22s.; second 
year, 23s.; third year, 24s.; and as the Willesden rates 
were 24s., 25s., and 26s. respectively, and therefore already 
2s. above the country districts, the unmarried men were 
entitled to nothing, and the married men to 6d. The head 
shunters in the country got 26s., 28s., and 30s., and as the 
Willesden rates were 283., 293., and 30s., it followed that for 
the first year the unmarried men got nothing extra and the 
married men 6d., the second year the unmarried rate became 
level and the married men were entitled to 1s. 6d., and in 
the third year the single men became entitled to 1s. extra 
and the married to 2s. 6d. extra. 

Economies.— Mr. Bellamy in reply to Q. 2887 said that 
the fact that although the North-Western carried a larger 
number of passengers and two million more tons of goods, 
their wages bill in the locomotive department was £771,910 
less in 1910 than in 1906, showed that the company had 
recouped itself for any extras granted to the men. Mr. 
Walker in reply said that Mr. Bellamy omitted to note that 
the train mileage was two million miles less, due to the use 
of bigger engines and the better loading of the wagons by 
33 per cent. The witness maintained later to Mr. Beale, 
that a railway company was always open, surely, to effect 
what economies it could, so long as it did not do that by 
means of taking away from the men something that they 
have got under the award. It was, undoubtedly, a fact that 
economies had been effected, but they were purely a question 
of management. When the case of the signalmen at Elstree 
was quoted (Mr. Alfred Braithwaite, page 291, THE 
ENGINEER, September 15th) as showing how the scheme 
had led to a man losing money, who, under the scheme, had 
no remedy, Mr. Walker said he had no suggestion to make 
as to meeting such a difficulty. ‘‘ Surely no scheme that 
you can formulate could make us pay him for doing work 
that we do not want him to do.’’ 

Agreements.—Mr. Bellamy advanced grievances—Q. 280 
—as to the working agreements between companies, whereby 
instead of having separate staffs in towns that were formerly 
competitive, one company did all the work, e g., the Midland 
at Leicester and Buxton, and the North-Western at 
Coventry. As the Midland awards were less favourable to 
the men than the North-Western awards, the men transferred 
from the latter company to the Midland were alleged to be 
losers by the transfer. 

As the question as to how the staff was affected by these 
agreements came before the Board of Trade Departmental 
Committee on Railway Agreements, and has been raised 
more than once in the House of Commons, it may be worth 
while to quote in full what was said by Mr. Walker on this 
point. The witness said, ‘‘As far as possible arrangements 
were made so that each company should take over the control 
at an equal number of places, and the London and North- 
Western men were given the opportunity of being transferred 
to a North-Western controlled station, or of remaining at 
their own station under the control of the Midland Company, 
and vice versd. In order that no injustice should be done to 
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as agreed that men transferred from the North- 
Western to the Midland should remain in their own benefit 
cocieties, and the men transferred from the Midland to the 
North-Western should remain in the Midland societies. 

. Practically the whole of the joint arrangements 
rior to the awards being issued, and it was abso- 
le to tell at that time whether the Midland 
North-Western award would be the more 


the men, it w 


were made pri 

lutely impossib 

award or the 
favourable.” at ‘ , 

Byesight tests.—In summarising Mr. Thomas’s evidence in 

our issue of the 15th inst., it was stated that he would have 
the conciliation scheme cover such cases as men discharged 
or reduced owing to defective eyesight. Mr. Thomas handed 
ina list with thirty names of ‘* men who, in our opinion, 
were unfairly disqualified from passing the eyesight 
test.’ In this list were six North-Western men. Mr. 
Walker began his reference to these by remarking that his 
company tested about 20,000 men a year for eyesight and hear- 
ing. The first man could not be traced in the books of the com- 
any. The second man was in no way disqualified until 
1910, when the doctor only gave him a certificate for six 
months. Before this period expired he went away ill, and 
after an absence of four months he applied for the job of 
shed-sweeper then vacant, and was appointed thereto. The 
third case was a man who, up to 1907, had always passed 
the eyesight test, and who in October of that year was pro- 
moted to the position of shed-turner, and now gets 5s. 6d. 
for a nine-hour day instead of his former 5s. a day for ten 
hours. In neither the fourth or fifth cases have the men 
failed to pass the test or suffered in any way. They are 
still at their old work. The sixth case was a man, fifty-one 
years of age, who went off illin July, 1909, and being very deaf, 
nearly blind with cataract, and having valvular disease of the 
heart was, in December, 1909, given a retiring gratuity of £50 
and placed on half pension. 

Recognition.—We now approach this important question, 
on which Mr. Walker was very emphatic. He handed in a 
return compiled from figures published by the Board of 
V'rade* showing that on December 3lst last there were 
608,750 railway servants. Out of these there were 230,572 
which Mr. Walker classed as ineligible for inclusion in the 
unions, which left a total of 378,178 eligible men. The last 
annual reports of the four unions account for 106,027, of 
which at least 5000 are ex-railwaymen—the Railway Review 
of October 14th, 1910. This brings the membership of effec- 
tive rallway men to, roughly, 101,000, or 27 per cent of the 
whole. But Mr. Williams claims that there are 144,000 in the 
four societies, which, after the 5000 ex-servants are deducted, 
makes 37 percent. ofthewhole. Thereare66,661 men—drivers, 
firemen, and cleaners—in the running department, and as 
Mr. Fox only claims 20,000 members, there can only be 30 
per cent. of the running men in the Associated Society of 
Locomotive Engineers and Firemen. This, then, is one 
objection—that the societies represent a minority of the men. 
Asked later by Mr. Burnett whether the federation of the 
unions would alter the situation, the witness replied that it 
would not, as it was still a minority. 

These unions presented divergent views. Mr. Williams 
advocates one board only for each railway, and that questions 
other than rates of pay and hours of labour should be con- 
sidered with the exception of matters of discipline. 

The witness made the most of the fact that Mr. Bellamy, 
the president of the A.8.R.S., was a North-Western driver, 
and as an illustration that the men can hold their own, Mr. 
Walker said that the men themselves made a very much 
better case than Mr. Bell was able to do before the arbitrator, 
and that it followed that this must beso. ‘‘ The men plead- 
ing for themselves know their case, they have studied it, they 
have lived with it, and they know the conditions of service 
under which all their mates work, and it is therefore im- 
possible for an outsider to come in and state the case as well 
as the men themselves can state it.’’ 

Mr. Williams had urged one reason in favour of recognition 
that were the secretary a union official he would have more 
time to deal with the duties of the board. Mr. Walker 
reminded the Commission that the company had been willing 
to pay all the expenses of the scheme, and therefore the 
secretary could have had all the time he wanted. 

Mr. Henderson, in his examination of the witness, made 
a strong point of the fact that a union official appeared as the 
men’s advocate before the arbitrator. It was desirable then 
to see how this came about. It should be noted that in 
the Board of Trade scheme it is laid down that ‘‘ proceedings 
before the arbitrator shall be regulated by him.’’ Mr. 
Walker said that the company objected to meet Mr. Bell at 
any part of the conciliation proceedings. When it came to 
arbitration they were on a different footing, as the arbitrator 
had the right of saying what procedure should be adopted. 
He argued that there was no express clause in the terms 
under which it was laid down that he should not admit an 
outsider. He used his discretion and admitted Mr. Bell. 
The company’s advocate raised a mild protest, but no more. 
Mr. Fox as well as Mr. Bell claimed to represent the men, so the 
arbitrator asked the men’s side of the board who they would 
have, and they chose Mr. Bell. In any future scheme Mr. 
Walker would agree to this practice being continued, and it 
should be definitely provided for in the regulations instead of 
being left to the arbitrator. 

Recognition on the North-Eastern was referred to several 
times in Mr. Walker’s evidence. He drew attention to a 
circular issued by the A.S.R.8. under the signature of the 
general secretary in June last, headed ‘‘ An Open Letter to 
Unionists.’’ The witness quoted the first two and the last 
paragraphs, which are as follows :—‘‘ To those who are not 
members of the above society we call a halt; the present 
state of affairs cannot go on much longer, the organisation of 
the workers must be perfected, and we are no longer willing 
to have our every effort hampered by the ‘Old Man of the 
Sea’—the non-unionist—hanging upon our shoulders. 
This circular puts the question to you definitely and for your 
very serious consideration whether as an honourable man 
you will honourably fulfil your obligations to yourselves and 
your fellow-workers, or whether you will neglect this duty 
until such steps are taken as will compel you to share in the 
common burden.’’ The last paragraph is ‘‘ This circular is 
a warning. The sands are running out and our patience is 
exhausted. The time has come when we neither can nor 
will tolerate your apathy and indifference. After this if you 
still choose to go your own way, careless of the well-being of 
yourselves and your fellows, then on your own head must 
rest the consequences of whatever action we, as trades unionists, 
may be compelled to take. One thing is clear, we must cease 


* Railway Accidents: Returns for 1910. Cd. 5628.—Ed. Tur E. 








to regard you as fit fellow-workers and must act accordingly.’ 
Mr. James Holmes, an organising secretary of the A 8.R.S., 
said at Bradford on June 25th last that they were going to have 
the first great fight with any railway in the United Kingdom 
—they were going to refuse to work with non-unionists on 
the North-Eastern Railway. Eighty-seven per cent. of the 
men in the running department on that line were members 
of the society. When they had succeeded in compelling 
non-unionists to come into the society they were going to use 
their power to enforce an eight-hour day for every man 
employed on the North-Eastern system. Mr. Bellamy, at a 
meeting at Middlesborough on July 30th last, said of non- 
unionists :—‘‘ We have no objection to the non-unionist, it 
is the way he gets his living we object to. He is a parasite 
on the backs of the trades unionists, a stumbling-block to 
progress, and we have decided that he shall no longer ride on 
our backs.’’ Mr. Walker also stated that on the North-Eastern 
on no less than four occasions during the last fourteen months 
had the men gone out on strike in opposition to the dictates 
of their leaders. 

Coming now to the question of the effect recognition would 
have on discipline, Mr. Walker said :—‘‘ There is no doubt that 
the most serious effect of recognition from the point of view of 
the railway companies would be the lowering of the standard 
of discipline.’’ The witness quoted a case from the North 
Stafford Railway where a branch of the A.8.R.S. requested 
another branch to reprimand a member—a signalman—for 
having reported a fireman for running by a signal at danger, 
and added that ‘‘in sending details of the case to the Board 
of Trade, the general manager in question remarked that the 
facts elicited might throw some light on the difficulties that 
sometimes arise in ascertaining the causes of accidents.’’ 
An important point to be remembered was that the men, 
particularly in the traffic department, being largely employed 
in single units or small bodies, each man had to assume 
a certain amount of responsibility when necessary. 

The payment of ‘‘ suspension benefits’’ by the societies 
imperilled discipline. Mr. Henderson asked some questions 
as to this, and 1t subsequently came out that the signalman 
at Willesden who was responsible for the collision there on 
December 5th last was suspended for three weeks, but the 
company paid him his wages all the time, and he was even- 
tually removed to Euston as a ticket examiner. 

New proposals.—Mr. Walker suggested that the Board ot 
Trade scheme should be amended as follows :—The men 
should be encouraged, first, to see their local railway officials. 
Central boards to be abolished, and all complaints and 
grievances not deali with locally to go to the sectional boards, 
which the North-Western Company had already agreed should 
meet within three weeks of the request to doso. The witness 
thought that the sectional boards would appreciate their 
position, and deal more fully with the questions before thém. 
He would have the meetings less formal, ‘‘ having the friendly 
feelings that existed under the old deputations, with the legal 
position engendered by the present conciliation boards.’’ The 
men are to know who their representatives are, and are to 
have two months during which to consider proposals that 
will affect them adversely. Failing agreement, the matter 
to go to arbitration; but, in reply to a suggestion by 
Mr. Henderson, the witness said that if the men’s side asked 
for an adjournment of fourteen or twenty-one days for recon- 
sideration before going to arbitration, he was sure that the 
company’s side of the board would agree to it. There should 
be five standing arbitrators allocated among the lines of the 
United Kingdom, each of whom should have two assessors— 
one from the company’s side and one from the men’s side. 
All agreements made bya sectional board not to be disturbed 
during its term of office nor for twelve months thereafter. 
Any misunderstanding as to the interpretation of a settle- 
ment of a sectional board to be referred back to the board. 
Failing to agree there, it should be sent to the standing arbi- 
trator sitting with two assessors. Any misunderstanding as 
to an arbitrator’s award should be considered, first, by a 
sectional board, and, failing agreement there, it should be 
referred back to the arbitrator and assessors. 

Mr. Walker did not encourage the suggested impartial chair- 
man nor the proposed national board of railway representa- 
tives. One reason he gave for this was that competition was 
still very acute, and the competitive business represented, in 
the case of many of the leading railways, a large proportion 
of their traffic. 

Mr. Walker was followed at noon on Friday by 


SIR CHARLES J. OWENS, 


general manager to the London and South-Western Railway, 
who repeated a good deal of the evidence given by the previous 
witness as to the events that had led up to the conciliation 
scheme of 1907. Sir Charles related how ‘grievances were 
formerly dealt with, and said that when deputations from 
the men came before the directors they were always received 
in the most friendly way ; the men were always invited to 
remain seated, and instead of making set formal speeches, to 
discuss their questions as between friends in an informal 
manner. He thought the men were quite capable of stating 
their case, and as to intimidation against any man who had 
been concerned in presenting a grievance, the contrary pre- 
vailed, as two such men had received promotion simply 
because of the admirable way in which they had presented 
their case. 

The schemeon the Londonand South- Western.—The National 
All-Grades Programme would have cost the London and 
South-Western Railway £290,000 a year, equal to 2 per cent. 
of the dividend on the ordinary stock of the company. The 
witness did not think the A.S.R.S. put this forward seriously, 
but as a bait to the men as to what the society could achieve 
and, if possible, to get their adherence to their programme. 

The South-Western did not wish for conciliation boards. 
They were quite satisfied with the then existing means of 
disposing of grievances. Only two-thirds of the men voted. 
The non-unionists put up fifty-three candidates for twenty- 
four seats, but only got two candidates elected. Neither Sir 
Charles Owens nor any of the directors sit on any of the 
boards. 

The witness read some extracts from the minutes of the 
various boards which went to show that very happy relations 
existed between the company’s side and the men’s side, and 
all the spokesmen on these occasions were unionists. A very 
striking manifesto issued by the men’s side on board B to the 
men they represented was also read. 

It appears that when the various matters under considera- 
tion by the South-Western boards had reached a point just 
short of going to arbitration, the London and North-Western 
proposals went to arbitration before Sir Edward Fry. The 





two parties on the South-Western wisely agreed to wait 









and see the result on the other line. When Sir Edward 
Fry’s award was issued the South-Western men withdrew 
all their points that Sir Edward had refused. The remainder 
went back to the sectional boards, and an agreement thereon 
was arrived at. 

The trip system.—Sir Charles Owens differed from the 
previous witness as to the payment for trips. He said that 
** the rate of remuneration for such is a fair question to be 
submitted to an arbitrator.’’ 

Suggested changes im the scheme.—The witness said that 
all their agreements had been arrived at by sectional boards, 
and he had therefore no experience of central boards, but 
from the very inception he had an objection to the latter. 
He felt more than satisfied that the permanent way men, for 
instance, would not be satisfied to trust themselves to a 
central board on which they might easily be out-voted by the 
representatives of, say, the traffic, or the locomotive, or the 
carriage and wagon departments. 

The scheme suggested by Sir Charles Owens was, briefly, 
that a petition signed by 25 per cent. of the men in any one 
grade on any one section into which a railway was divided 
for the purpose of the election of conciliation boards should 
be deemed a demand on the part of the men for a revision of 
terms of service. That a reply acceding to or declining such 
demand should be given by the company within one calendar 
month. If the men were not satisfied with the reply the 
sectional board should meet within one calendar month. 
Failing agreement there the question would go forthwith to 
an arbitrator with assessors. Should any difficulty arise as 
to the interpretation of the award, the sectional board should 
meet and decide on the interpretation, but if they could not 
agree then it would be at once referred back to the arbitrator. 
Either side might refer to the arbitrator, sitting with 
assessors, any point as to whether an award was being worked 
to. An obligation was to be placed on the companies and on 
the men to respect the terms of a decision of a board or an 
award of an arbitrator, and not to declare a lock-out or a 
strike upon any matter the subject of an agreed decision or 
an award or pending the proceedings set out for the settle- 
ment of differences. On the point of the interpretation of 
awards Sir Charles said that his opinion, as a practical busi- 
ness man, was that wherever a difference of opinion existed 
as to the true interpretation cf an award in such a case as 
between masters and men, that should be referred direct and 
at once to the party making the award. 

Recognition.—On this point Sir Charles Owens said that 
he did not think it had been sufficiently realised what con- 
cessions the companies made in agreeing to the formation of 
conciliation boards. It was tantamount to saying that you 
are taking out of the hands of the proprietors of a capital of 
something like 1300 millions the decision as to whether 
there should be a dividend earning capital, or whether there 
should not. It took it out of the hands of the proprietors 
for seven years, and put it into the hands of an arbitrator to 
say whether or not the expenses should be so increased as to 
deprive the capital of, at any rate, a large portion of its 
dividend earning-power. It was a most enormous conces- 
sion to make, and he put it that that enormous concession 
would not be made under any other terms than that of 
securing something in return, that being, in this case, the 
withdrawal of the claim for recognition for the period during 
which the scheme of conciliation lasted. The witness then 
proceeded: ‘‘ It is all very well for men to come here and 
mentioned little incidents here and there, but in the control 
of the enormous staff which the railway companies have it 
would be absurd if vigilant societies, with numbers of local 
secretaries, could not find individual cases of apparent hard- 
ship, which probably can be cleared up. But I want to 
impress this upon you, that peace is a paramount necessity 
for the railway companies from a purely commercial point of 
view. We want continuity of business ; we want contented 
servants, because we know that it is only by the agency of 
contented servants that we can possibly get the best results 
from the working of our railways ; therefore our whole object 
is peace. I do not say that the whole object of the societies 
is peace. Peace for the societies means stagnation and re- 
duction of membership, so that their position is entirely 
different from ours.’’ 

Sir Charles contrasted the North-Eastern with the South- 
Western. ‘‘ On the North-Eastern, where unionism is 
strongest and recognition is given, there is constant trouble 
and no immunity from strikes, whereas on the South- 
Western Railway, where unionism is weakest and recognition 
is not accorded, peaceful relations exist, and strikes do not 
occur.’’ 

Speaking of the recent Trades Union Congress and sym- 
pathetic strikes, and what might happen in the event of a 
dispute in, say, the cotton trade, Sir Charles said: ‘‘ The 
whole of the industries of the country are to be brought to a 
standstill, the people are to be deprived of their food, and the 
country rendered powerless. I put it to you that the logical 
working is that it would put the trades unions in 
a position of power not inferior, but probably superior, to 
that of Imperial Parliament itself.’’ 

Proposed legislation. — The witness considered that the 
same law that controlled men in the employ of waterworks 
and gasworks should apply to railway workers, so that such 
a disaster as the stoppage of all means of communication 
should be rendered as remote as possible. Section 4 of the 
Conspiracy and Protection of Property Act, 1875, rendered 
such workers liable to a penalty not exceeding £20, or to be 
imprisoned for a term not exceeding three months. A strike 
of railwaymen should not be regarded as a strike against the 
employers but as a strike against the nation. 

Sir Charles Owens would make any legislation as applicable 
against the companies as against the men. Itshould be penal 
for the companies to cause a lock-out and for the men to de- 
clare a strike. Picketing should be entirely prohibited while 
a dispute was under consideration. Then, in reply to Sir 
Thomas Ellis’s inquiry as to whether he thought the Trades 
Dispute Act of 1906 should be amended, the witness said, 
‘We have always objected in this country to the existence 
of a privileged class, and we have always laid it down as an 

axiom that all men are to be equal before the law. That 
particular provision—the trades union funds being exempt 
against actions for damages—is a violation of that principle, 
and in my opinion it ought to be done away with.”’ 

The only witness on Monday was 


LORD CLAUD HAMILTON, 


the chairman of the Great Eastern Railway, who opened his 
evidence -by relating how happy were the relations between 
the directors and officials of the Great Eastern and their 





staff. Testimony to this was borne by Lord Gorell, who acted 
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as arbitrator under the conciliation scheme. Lord Claud 
told the Commission what the company had done for its staff, 
including the formation of a pension fund, for which the 
company guarantee the benefits. A profit-sharing scheme 
was proposed at one time, and the late Sir George Livesey 
saw the Great Eastern people on the subject; but that came 
to naught, the main reason being that Sir George Livesey said 
that in a profit-sharing scheme the board must be prepared 
to set aside 1 per cent. of the annual dividend. As the share- 
holders were only receiving 24 or 2? per cent. this was not 
practicable, but Lord Claud thought that the big dividend 
paying companies might try it. 

Since 1893, when the witness became chairman, the Great 
Eastern directors had received forty-five deputations of the 
men, and the concessions granted between 1898 and 1908 had 
cost the company £52,953 a year. 

Lord Claud Hamilton admitted that he had some hesita- 
tion about signing the agreement of 1907, but at the urgent 
request of Mr. Lloyd George he did so. As Lord Claud 
remarked later to Sir Thomas Ellis, he did so with the firm 
conviction that any question of recognition was to be delayed, 
and not brought up to the surface again until the expiration 
of the period of the scheme, viz., seven years. He ascribed 
the present unrest to disappointment on the part of the 
unions. ‘‘ What we wanted, and what Mr. Lloyd George 
wanted, in the interests of the public, was the certainty of 
industrial peace and quiet on our railways for a fixed period ; 
after which he felt, as we all felt, opportunities might arise 
for agitation. But the very moment that the unions, when 
they had time to study the scheme which was signed on their 
behalf by Mr. Bell, saw that it would tend to absolute peace 
and conciliation for a period of seven years, they were up in 
arms about it because they cannot exist on industrial peace 
and conciliation. Their whole life is a life of war and 
unrest. . . . These unions have forfeited all right to 
be trusted in the future, and any fresh agreement signed on 
their behalf is just as likely to be repudiated in an equally 
dishonourable manner when they think fit, unless some 
severe penalties, enforceable by law, are imposed upon the 
contracting parties—it must be on both parties, the com- 
panies and the societies.’’ 

The central boards should be abolished, as they are a 
barrier in the way of a speedy settlement. A determining 
authority in the shape of the proposed outside chairman 
would cause the boards to cease to be of that conciliatory 
character which was so desirable, and each side would argue 
out the questions with a view of getting an opinion from the 
arbitrator rather than settling it between the two sides. 

Lord Claud said it was the picketing and all the attendant 
intimidation and cruelty which results from picketing which 
had put so many people in recent years against trades 
unionism. He expressed the same sentiments as Sir Charles 
Owens as to the changes made by the Trades Dispute Act of 
1906, and said that in a country like England, where we are 
all equal, we ought all to be equal before the law. That law 
has placed trades unions in a superior position to the rest of 
the community, and that is not equality. If trades unions 
were in the hands of men of the type of the former bona fide 
trades unionists, he would still have an objection to trades 
unionism, but not to the same extent. 

It is worthy of note that Sir Thomas Ellis asked the wit- 
ness’s opinion of the following scheme of profit sharing :— 
** Do you think it would be practicable to issue a workmen’s 
stock by the company to men actively employed by the com- 
pany, to be subscribed for at par and to be returned at par to 
the company on the death of the holder or on his leaving the 
company’s employ, such stock being in multiples of £5. 
Such stock not to be transferable or negotiable. With a 
limitation on the amount of stock which any employé may 
hold; the stock to carry 34 per cent. interest, and, in addi- 
tion, to receive } per cent. for every 1 per cent. declared in 
any one half-year by the company on its ordinary stock in 
excess of a certain percentage. The holders of a certain 
amount of this stock should have the right to attend the 
general meetings and to vote? ”’ 

Mr. Burnett asked Lord Claud whether he had considered 
the question of a financial guarantee between the two sides to 
ensure the maintenance of an agreement, such as operated in 
the boot and shoe trade. Mr. Burnett added, ‘‘ You see that 
involved recognition.’’ To which the witness replied: ‘‘ Yes. 
It would be too high a price, I think, to pay for recogni- 
tion.’”’ 

Mr. Henderson, referring to the recent strike, said: ‘‘ You 
wish the matter had been fought out?’’ To which Lord 
Claud Hamilton replied: ‘‘I do, personally.’’ 

On Tuesday morning, the 19th, Lord Claud Hamilton was 
followed by his general manager, 


Mr. WALTER HENRY HYDE, 


who was able to give greater detail of the working of the 
conciliation scheme on the Great Eastern Railway. He 
began by rebutting the evidence of Mr. Thomas—THE 
ENGINEER, September 8th—that the Great Eastern officials 
had organised a counter petition against the all-grades pro- 
gramme. The witness said that these petitions were sent 
out by @ guard to the station-masters, and there were 
witnesses at the disposal of the Commission to confirm this. 
Mr. Thomas also said, as noted by us, that certain companies 
has been guilty of intimidation. The Great Eastern was 
named, and the incident referred to was a speech by Mr. 
Gooday, the late general manager, in which he said that, in 
the event of anyone creating dissatisfaction, he, Mr. Gooday, 
would feel it his painful duty to ask the man to resign. Mr. 
Hyde told the Commission the circumstances that led up to 
this, and said that the remark will bear a different con- 
struction if read with what preceded it. 

Mr. Hyde gave fuller particulars of the case mentioned 
by Mr. Frederick Smith—THE ENGINEER, September 15th— 
as to the request of 336 out of 363 eight-hour signalmen 
being refused by the unionist members of the sectional 
board. The eight-hour signalmen were awarded time and a- 
half for Sundays by Lord Gorell, provided they worked a 
seventh day. The company made arrangements whereby 
the men were relieved for the seventh day so as not to 
get the overtime, and then 336 of the men petitioned to 
be allowed to go back to the pre-arbitration terms. The 
question was brought before the Board of Trade, which, after 
hearing both sides, decided that a variation of the award 
could be made, but only with the consent of both parties of 
the central board. The men’s side, however, refused to 
agree to the contracting out on the ground that the arbitra- 
tor’s award was not being construed properly. On agreed 
reference to the arbitrator, he replied that the company’s 
interpretation was the one intended by him. The question 





then came back to the central board to decide whether the 
men should go back to the old conditions or whether they 
should work to the award, and so lose a day’s pay, or whether 
it should be referred to the men themselves for decision. No 
compromise could be agreed to, and so the award, as inter- 
preted by the company, has been put into effect. Mr. Hyde 
said: ‘‘ This is evidence how a small section of men, merely 
because they are well organised, are enabled to dominate 
over a larger number of men who have no organisation.’’ 

The witness thought that only 10 per cent. of their staff 
were trade unionists, which would give the societies about 
3000 members ; but only about 1000 men came out at the 
recent strike, and on the Saturday the Great Eastern worked 
the whole of its seaside service as usual, and nearly the whole 
of the suburban service. 

An interesting witness then took the chair in the person of 


Mr. AMMON BEASLEY, 


the general manager of the Taff Vale Railway. 

The company and its staff.—The witness, in mentioning 
the advantages the men enjoyed, said that they had what he 
believed was a unique privilege enjoyed by only one other 
company—the London and South-Western—and that is free 
pensions. Every man in receipt of weekly wages had a right 
to a free pension if he broke down after reaching the age of 
sixty and had been twenty-five years in the service. There 
was no contribution of any sort asked for from the men, and 
they made none. At the present moment there were 155 
pensioners on the books receiving from 7s. to 20s. a week. 
Although the pension scheme was entirely voluntary, yet no 
man had ever been refused a pension; he had never been 
refused the full pension to which the scheme entitled him, 
and in several instances men who failed before they reached 
the qualifying age had been kept on in the company’s service ; 
an easy job had been found for them in order that they 
might remain in the service until they qualified for the 
pension. As there was a doubt as to whether the company 
was legally entitled to do this, Parliamentary sanction was 
sought and obtained. 

The directors considered that their men ought to have an 
unrestricted right of free access to them at all reasonable 
times in reference to any grievance, or assumed grievance, 
not redressed to their satisfaction by the officials, and they 
never refused to listen to appeals made to them against dis- 
missal or any other punishment, or against what the men 
considered to be harsh treatment on the part of the officials. 
They had always let it be understood that the board-room 
was open to any of their staff who desired to see them—that 
was, if they could not settle their grievances by going to 
the officials. The union officials suggested that men who 
appealed to the board or who became members of a deputa- 
tion to represent grievances were ever afterwards marked 
men. There was nothing of that kind on the Taff Vale. The 
directors rather invited appeals to them than otherwise. Mr. 
Beasley went further, and said that when by the strict rules 
of the service a man had to be dealt with for some gross 
breach of discipline for which he had been dismissed, the 
officers had encouraged him to appeal to the board so that 
the directors might have an opportunity of exercising 
clemency. 

The conciliation scheme on the Taff Vale.—This company 
was not one of those that signed the agreement of November, 
1907, and Mr. Beasley and his directors were at first opposed 
to the scheme. One reason for this was that it involved a 
reference to arbitration, which was a new thing altogether 
to railway companies and which meant the placing, as they 
thought, of the finances of the company in the hands of an 
independent and an irresponsible person. Another objection 
was that the agreement was no guarantee against further 
strikes ; and after the scheme had been accepted by the com- 
pany these fears found confirmation in a speech by the then 
president of the A.8.R.8., who said at a meeting of the 
society in Glasgow on December 8th, 1907, that ‘‘on the 
question whether the men could strike against the decision 
of an arbitration board, there was nothing in the constitution 
to prevent men from striking, provided they’ gave notice to 
do so.’’ These remarks were laid before the Board of Trade, 
which replied, ‘‘ It has been generally agreed that the consent 
of all the men concerned could not be obtained in writing, 
and that a statutory provision compelling them to consent 
would be impracticable; but that the force of public opinion 
and, where trades unions are concerned, the pressure of 
trades unions generally would be sufficient to render practi- 
cally impossible an attempted breach of the agreement by a 
section of the employés.’’ 

In the circular to the staff as to the formation of the 
scheme it was observed that ‘‘ the establishment of concilia- 
tion boards will not interfere with the course hitherto pursued 
with reference to changes in wages and hours of duty, which 
will continue to be dealt with as hitherto, on application to 
the heads of the several departments. The conciliation 
boards will only take action in the event of questions affect- 
ing the rates of wages and hours of labour of the various 
classes of employés failing to be dealt with in the ordinary 
manner.’’ 

Only one—the traffic—board had met. The locomotive 
board had not met, and the engineering was not even con- 
stituted, as the men said they would rather talk over the 
matter with their superintendent than go to all the trouble of 
attending a formal meeting. The men generally preferred to 
have an agreement under the seal of the board, and such 
agreements were in force up to July, 1913, and October, 1913, 
respectively. But after the recent strike the men’s chairman 
on the traffic sectional board had asked for the whole of 
the matters ‘‘to be re-opened and re-considered as allowed 
by and under clause 3 of the National Strike Settlement of 
August 20th, 1911.’’ This was the only expression of dis- 
satisfaction with the conciliation arrangements that Mr. 
Beasley had received. It had worked so smoothly that he 
had no hesitation in saying that his company was prepared 
to goon with the agreement as it was. 

Recognition.— Mr. Beasley was another witness who affirmed 
that the minutes of the proceedings at the Board of Trade in 
November, 1907, would show that the scheme was accepted 
by the companies in order that the question of recognition 
might be postponed, and he was satisfied that the representa- 
tives of the unions so understood the matter. The witness, 
on the point of which union should represent the men were 
recognition granted, said that the Directory of Industrial 
Associations of the United Kingdom for 1911 showed that 
there were no fewer than 1279 trades unions altogether—of 
workmen, not of employers—and that the Taff Vale would 
be liable to have to deal with cighty-nine of these; a larger 
company would have more. 


Mr. Beasley said that a railway company was different to 
employers engaged in trade, because it was established by 
Parliament to provide a public service, and could not divest 
itself of that obligation under any circumstances whatever 
except by the express permission of Parliament; a railway 
company could not remove its business to another locality : jt 
could not lock its men out because it was bound by its statu. 
tory obligations to continue its operations, even if conducted 
at aloss. Mr. Beasley added, further, that it could not raise 
its charges ; but he was reminded by Sir Thomas Ellis that 
they had a promise that they might do so. 

When Mr. Beasley went to the Taff Vale in 1891 he found 
@ men’s committee in existence which came between the men 
and the company. He objected to this, but gave it a trial, 
Finding, however, that it was really a committee of the 
A.8.R.S., he, with the sanction of his directors, abolished it 
in 1894, 

Three years ago the Barry Company discussed certain 
grievances with the A.S.R.S., and was the only company 
other than the North-Eastern to do so. In Mr. Beasley"; 
opinion the situation on the Barry is as bad as on the 
North-Eastern. 

The only time that the witness would deal with the unions 
was after a strike had broken out and negotiations between 
the company and the men had been broken off. 

Discipline.—Mr. Beasley gave details of five cases from 
the Taff Vale where the A.S.R.S. had voted £50 to men who 
had been discharged for gross irregularities. 

Suggested changes.—The witness was in favour of an 
independent chairman. 

Mr. Beasley considered that transportation was a question 
of sufficient importance to call for special legislation to guard 
against the men coming out on strike. Sir Thomas Fllis 
pointed out that Parliament might refuse to control the men 
through the unions unless the companies recognised them. 
The witness then said that it would be some protection if the 
unions were so controlled that it would be illegal for payment 
to be made from union funds to men who broke their 
contract. 








OBITUARY. 


ROBERT KNIGHT. 

THE death is announced as having taking place on 
September 17th of Mr. Robert Knight, of Newcastle-upon 
Tyne, who for many years was the general secretary of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Association. 
Mr. Knight was born in September, 1833, at Lifton, in 
Devonshire, and after a primary education such as fell to the 
lot of village boys in those days, he assisted his father 
in his business as a general smith. Some years later 
Mr. Knight worked as an iron smith on the construction 
of the Royal Albert Bridge which crosses the river Tamar, 
but subsequently entered the Royal Steel Factory at 
Keyham, Devonport, where he remained fourteen years, 
leaving in March, 1871, undertake the duties of general 
secretary to the Boiler and Iron Shipbuilders’ Society. 
No man occupied a more hdnourable place in trade unionism 
than the late Mr. Knight. He represented the better side of 
the labour combination, that which appeals to reason rather 
than to force, and he was the embodiment of conciliation in 
trade disputes. He possessed the confidence of the employers 
equally with that of the men, and under his judicious 
guidance the Boilermakers’ Society was kept wonderfully 
clear from conflicts with the employers, and by reason of 
sound and sensible reforms he greatly increased its stability 
and usefulness. Mr. Knight was a governor of the Royal Infir- 
mary, Newcastle-upon-Tyne, and of the Armstrong College, 
and in November, 1902, he was appointed to sit on the 
Commission of the Peace for Newcastle-upon-Tyne. Some 
few years ago he refused an offer made to him to take up an 
appointment in the Labour Department of the Board of 
Trade. 








THE OLYMPIC AND THE CRUISER HAWKE 
IN COLLISION. 

AN extraordinary collision took place off Cowes on Wednes- 
day last about 1.15 p.m. The White Star liner Olympic, 
outward bound from Southampton to New York, via 
Cherbourg, had cleared Southampton Water and was making 
her course round the eastward end of the Isle of Wight in 
order to proceed across the Channel. The old first-class 
cruiser Hawke (1893), after undergoing steaming trials sub- 
sequent to overhaul, was at the same time proceeding from 
the westward towards Spithead at a speed slightly in excess 
of that of the liner, which was travelling at a rate consider- 
ably below that of which she is actually capable. The 
cruiser overtook the liner on her starboard side—that is, 
between her and the Isle of Wight—and apparently 
attempted to turn so as to pass under the Olympic’s stern. 
The result was that the latter was struck a somewhat glancing 
blow a little to the rear of the aftermost of her four funnels 
by the bows of the cruiser. When the vessels disengaged 
after the collision it was seen that there was a hole of con- 
siderable dimensions above the water-line in the liner’s side, 
and it was found that the cruiser’s ram had penetrated one 
of the aft water-tight compartments. The closing of the 
water-tight doors in the bulkheads prevented the water from 
reaching the other parts of the boat, which anchored near 
the scene of the accident. The cruiser suffered considerable 
damage. According to one account the stem piece had been 
driven back some 10ft. or 12ft. at deck level, and her ram 
appeared to be flattened. She, however, reached dock in 
Portsmouth under her own steam, about four hours after the 
collision. Until more is known of the affair we refrain from 
making any comments.’ It is quite possible, of course, that 
there is a simple explanation of what, at present, seems 
inexplicable. 








Reportine to the Board of Trade upon the collision 
which occurred at Crewe, on the London and North-Western 
Railway, on July 28th, when a passenger train from Bangor to 
Birmingham ran into the rear of an empty stock train, with the 
result that thirty-two passengers complained of slight injuries, 
Colonel Yorke says the accident was due to a mistake in block 
working between two signal-boxes. One signalman stated that 
when he offered the passenger train the other signalman accepted 
it and gave “line clear.” ‘The second signalman totally denies 
this. Lieut.-Col.. Yorke suggests the possibility that one man was 





in fault for being slow in operating his block instruments, and the 
other acted with undue haste, 
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FORTHCOMING ENGAGEMENTS. 


MONDAY, SEPTEMBER 25rtu. 

INSTITUTION ¢ 

Works, Great W 

TESDAY, SEPT. 277TH, THURSDAY, SEPT. 28TH, anp 
— FRIDAY, SEPT. 297H. 

MunicipaL TRAMWAY ASSOCIATION.—Glasgow. 

: For programme see page 282. 
SATURDAY, SEPTEMBER 30rH. 


sTitUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
‘* Locomotive Fire-boxes,” Mr. H. 


estern Railway. Leave Paddington 8.5 a.m. 


Tenth annual 


conference. 


IN 
Bride-lane, Fleet-street, EC. 
W. Dearberg. 6.45 p.m. 

THE INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
Western District Meeting at Paignton. The members will be 
received at the Town Hall by the Chairman of the District Council, 
Mr. J. W. Ham, J.P. 9.30 a.m. Paper by Mr. C. 0. Baines on 
“The Municipal Engineering Works, Paignton,” carried on during 
the past seven years; also paper by Mr. J. C. Hawkins on the 
‘Moorland Water Supply of Paignton.” The papers will be taken 
as read and discussed. Works in the town will be visited should 
time permit. 10 a.m. Members will meet at the Pier entrance 
and proceed by G.W.R. motor omnibus to Messrs. Hexter 
Humpherson’s Pipe Works at Newton Abbot, to inspect works and 
see pipes tested. 1lla.m. Cold luncheon at 68, Queen-street, 
Newton Abbot. 1 p.m. Leave Newton Abbot by motor omnibus 
for the Paignton Waterworks, Dartmoor; Candy filter installation 
in process of building and extension. 1.45 p.m. 


MONDAY, OCTOBER 2np. 


THe Society OF ENGINEERS.—The Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘‘The Necessity for 
Safer, Quicker, and Cheaper Railways, with some Proposals there- 
for,” Mr. G. Reginald Enoch. 7.30 p.m. 


TUESDAY, OCTOBER 10rH. 


Tur Rattway CiuB.—92, Victoria-street, S.W. 
Caledonian Engines,” Rev. W. J. Scott. 7.30 pm. 


‘* Modern 


WEDNESDAY, OCTOBER 11rTu. 

INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.—At 
the Institutiun of Mechanical Engineers, Storey’s gate, St. James’s 
Park, S.W. President's Address, 8 p.m. 

SATURDAY, OCTOBER 28ru. 

INSTITUTION OF LOCOMOTIVE ENGINEERS —St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Liquid Fuel,” Mr. F. S. L. John- 
son, 6.45 p.m. 

MONDAY, OCTOBER 30ru, 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘‘ Notes on Design 
and Construction in Gasworks,” Mr. Geo, Evetts. 7 p.m. 


SATURDAY, NOVEMBER lIIrTu. 

Junior INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. Conversazione. 
8 p.m. 

SATURDAY, NOVEMBER 25rn. 

INSTITUTION OF LOCOMOTIVE ENGINEERS —St Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘Standard Type of Belgian Loco- 
motives,” Mr, G. F. Burtt. 645 pm. 


TUESDAY, NOVEMBER 28ru. 

JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. Presidential 
Address by Commendatore G. Marconi. 8 p.m. 

WEDNESDAY, DECEMBER 13tTu. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘‘ Modern Methods 
of Water Softening,” Mr. J. J. Lassen. 8 p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Transit Difficulties. 

Since the settlement of the railway strike the general 
volume of business has shown a broadening tendency, and con- 
sumers, particularly of finished iron, have bought forward more 
freely than hitherto. The effects of the railway upheaval are 
slowly passing away ; the transport facilities have improved con- 
siderably during the week. erchants state, however, that, 
owing to congestion, there is still some difficulty in delivering con- 
signments to Liverpool promptly, and that goods for export are 
being held up at that port. 


Bar Iron Trade Improving. 

Encouraging reports are current regarding bar iron, 
Makers of best bars are well off for work, and easily command the 
official price of £8 per ton. Producers of unmarked bars are also 
busy. There has been a fair accession of new orders, so that 
practically all the mills in the district are fully employed. Prices 
are slightly firmer. Quotations for merchant bars range from 
£6 7s, 6d. to £6 10s, Makers of commoner qualities for nut and 
bolt ~~ are also doing better in consequence of the slacken- 
ing of Belgian competition, and quotations are rather harder at 
= = = to £6 5s, Slit nail rods are quoted at £7 10s. to 

3. 6d, 


Black and White Sheets. 

Present quotations for galvanised sheets range from 
£11 10s, to £12 for 24-guage corrugated f.o.b. Liverpool. The 
market is still unsettled to some extent by the operations of second 
hands, but this phase is passing. Some of the principal markets 
are stated to have sold practically the whole of their output up to 
the end of the year. An upward movement is discernible in the 
black sheets. Owing to the activity in the South Wales industries 
fewer black sheets than usual are coming through from the works 
there, and the increasing cost of production has also stimulated 
prices, Present quotations are £7 12s 6d. to £7 15s. for doubles, 
£8 for trebles, and £7 5s, to £7 7s. 6d. for singles. 


Steel Trade Busy. 

Steel makers are assured of steady occupation up to the 
end of the year, and some of the bookings extend a long way into 
1912. Finished steel continues steady, and the stronger position 
as regards billets and bars is maintained, Continental competi- 
tion in billets is much less aggressive, the Belgian price being rather 
hi,her than the English. Quotations are £5 for Bessemer sheet 
bars, £5 2: 61. for Siemens sheet bars, and for rolled steel 
£112. 61, to £6 15s, for engineering angles, £6 15s. to £6 17s, 6d. 
for chiunel-, £6 12s, 64. to £7 5s for girder plates, and £7 for 
large bars. 


or LocoMOTIVE ENGINEERS.—Visit to Swindon | 








Wages in the Brass Trade. 

The Operative Brass Workers’ Society is agitating for an 
advance in wages, and has requested an early meeting of the 
Conciliation Board in Birmingham. ‘The demands of the brass- 
casters are as follows:—(1) All work to be advanced 1s. per cwt.; 
(2) no deductions of any kind from earnings ; (3) no work tooled 
to be taken to as waste ; (4) minimum allowance to be 7 |b. to the 


| ewt.; (5) proper and regular meal hours. It is contended that 


these changes are required to compensate for the losses, the casters 
allege, they bave sustained through the lightening of patterns. 
The demands of the polishers include the abolition of female 
labour and the rising of wages. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Rather Weaker. 

WHILE the attendance was again about a usual one, the 
market continues practically featureless. Pig iron again showed 
no quotable change in any department, but, if anything, there was 
a tendency on the part of sellers to meet purchasers. 


In Other Departments. 

Finished iron and steel are again unchanged. In copper 
tough ingots and best selected were rather higher, but otherwise 
late rates are repeated. English tin ingots show a reduction, but 
sheet lead rules in sellers’ favour. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s. 6d. to 54s.; Derbyshire, 53s. 6d. to 54s.; North- 
amptonshire, 54s, 10d. to 55s. 3d.; Middlesbrough, open brands, 
56s. 4d. to 56s. 7d. Scotch: Gartsherrie, 603. to 60s. 3d.; Glen- 
garnock, 58s. 9d. to 59s, 3d.; Eglinton, 57s. 9d. to 58s. 3d., 
delivered Manchester. West Coast hematite, 64s.; East Coast 
ditto, 61s. 9d., both f.o.t. Delivered Heysham: Gartsherrie, 
58s. to 58s. 3d.; Glengarnock, 56s. 9d. to 57s. 3d.; Eglinton, 
55s. 9d. to 56s, 3d. Delivered Preston: Gartsherrie, 59s. to 59s. 34.; 
Glengarnock, 57s. 9d. to 58s. 3d.; Eglinton, 56s. 9d. to 57s. 3d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £6 15s. to £7 5s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; 
boiler plates, £7 15s. to £7 17s. 6d.; plates for tank, girder, and 
bridge work, £7 to £7 5s.; English billets, £5 to £5 5s.; foreign 
ditto, £4 12s, 6d. to £4 15s.; cold drawn steel, £9 5s. to £9 10s, 
Copper: Sheets, £71 ; tough ingots, £59 10s. to £60; best selected, 
£60 to £60 10s. per ton; copper tubes, 84d.; brass tubes, 63d.; 
condenser, 74d.; brazed brass tubes, 84d.; rolled brass, 6d.; brass 
wire, 7d.; brass turning rods, 7}d.; yellow metal, 6d. to 64d. per 
Ib. Sheet lead, £16 15s. to £17 per ton. English tin ingots, 
£184 per ton. " 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
below the average, and last week’s advance, which has now come 
into operation, appears to have caused littlecomment. Sellers are 
apparently well booked up and showed little disposition to push 
business, only offering very sparingly so far as house coal and slack 
were concerned. In the shipping trade there was little change to 
note, although the railway trouble in Ireland may, to a certain 
extent, interfere with the coastwise trade. Quotations :—Best 
Lancashire for domestic purposes, 15s, to 16s.; seconds, 13s. to 
l4s.; common, 10s. 4d. to 11s. 6d.; best burgy, 10s. 3d. to 11s.; 
round furnace coal, 11s. 6d. to 12s.; best slack, 93. 5d. to 9s. 11d.; 
medium, 8s. 11d.: common, 6s. 6d. to 7s. 6d., at the pit. Coal for 
shipping and bunkering purposes, screened, 93. 9d. to 10s, 6d.; 
unscreened, 93, 3d. to 9s. 9d., delivered Manchester Ship Canal. 


Labour Troubles. 

The engineering trades of this district are still being 
hampered by strikes. The Lancashire and Yorkshire Railway 
works at Horwich are still closed owing to the failure of the 
negotiations last week, and work has now been suspended for 
about two months, causing much distress in the neighbourhood. 
Extra policemen have had to be drafted into the town to quell the 
disturbances and to prevent the interference of the strikers with 
those who have business at the works. In Manchester trouble has 
again broken out at the works of Armstrong, Whitworth and Co. 
The labourers and semi-skilled men are again the cause of unrest. 
They are doing their best to bring out the whole of this firm’s 
workpeople, on the ground that the firm has not granted the 
concession of a minimum wage of one pound per week which was 
granted by all other engineering firms after the recent strike. The 
firm has posted up a notice saying that as it has offered similar 
rates of pay to those given by other firms in the district, all men 
who do = work at once will be discharged and their places 
will be filled. 


The Electrical Industry. 

Although there has been in existence for some years an 
association of electrical manufacturers, it does not appear to have 
received the degree of support which enabled its field of usefulness 
to be sufficiently comprehensive, A more serious effort is about to 
be made by the electrical manufacturers of this country by co- 
operation to improve the condition of the industry generally. The 
Briish Electrical Manufacturers’ and Allied Trades Association 
will, it is hoped, in future receive such an amount of support as 
will enable it to promote the consideration and discussion of all 
questions affecting the trade, and generally watch over and protect 
the interests of those engaged in electrical manufacturing. The 
association will be in a position to supply to Parliament and other 
public bodies authoritative information regarding the industry, 
and promote improvements in legislative affairs if desired. Mr, 
D. N. Dunlop, of the commercial staff of the British Westinghouse 
Electric and Manufacturing Company, is about to resign his posi- 
tion with this firm to take up the secretaryship of the association, 
and he will be provided with the staff and offices necessary for the 
important duties entrusted to him. 


Manchester School of Technology. 

Mr. J. H. Reynolds, the principal of this well-equipped 
school, asks me to make an appeal to the heads of engineering and 
manufacturing firms in this district for further support of the day 
courses for apprentices. The number of firms which encourage the 
day classes by sending apprentices to take advantage of the day 
instruction is considered to be very small considering the import- 
ance of the engineering industry to Lancashire. In order that the 
organisation of the works from which the apprentices are drawn 
may suffer little disturbance the day classes are held on Monday 
throughout the whole session of forty weeks, and the time occupied 
is equal to that given on three evenings per week in the evening 
classes, The student has thus the advantage of preparing his 
homework and doing the reading required. Theadministration of 
the school makes it responsible to the employers who send appren- 
tices for the carrying out of the scheme, and notifies them of 
absence of the student. Monthly reports are also furnished of the 
attendance and progress of the students. In connection with the 
evening classes with a view to aid the systematisation and to pro- 
vide a progressive course of technical study in each important 
industry, courses of training extending over three or five years are 
now arranged. 





BaRROW-IN-FURNESS, Thursday. 


Hematites. 

The trade of this district is again settled down to some 
degree of steadiness and a good output of iron is being maintained 
from the 23 furnaces in blast. Makers are experiencing only a 
quiet demand for their iron and the new business that is coming 
to hand does not represent a large tonnage. They hold contracts 
fixed up some time ago and these are being worked off. No im- 
provement is noticeable and none is looked for at present. Locally 
there is a steady consumption of iron on the part of steel makers. 
This is likely to continue, butthe demand for iron on some accounts 
is only moderate, except in certain cases for special sorts, and these 
are always in pretty good demand at advanced rates. Mixed 
numbers of Bessemer iron are quoted at 64s. per ton net f.o.b., and 
for the special makes 67s. to 70s. pertonisquoted. Warrants are 
idle at 62s. 9d. per ton. Makers hold a fair tonnage of iron. 


Iron Ore. 

The iron ore trade is pretty well employed ye ogee 
North Lancashire and Cumberland. The demand is steady on 
local account, and a considerable amount of business is being done 
with outside smelters, shipments of ore being regular from Barrow, 
Hodbarrow, and other shipping places. Prices are about thesame, 
with good average qualities at 10s. to 123., and the best sorts of 
ore are up to 19s, 6d. per ton net at mines. The importations of 
Spanish ore are rather larger than of late. The current price of 
the best qualities is 20s. per ton delivered. 


Steel. 

The steel trade presents no new features, The chief busi- 
ness done is in steel rails, but no big contracts are being fixed, 
makers having to be content with orders that will keep their mills 
going at the present rate of output. Heavy sections are quoted 
at £5 12s. 6d. to £5 15s. per ton, and light rails are at £6 5s. per 
ton, with heavy tram rails at £8 10s. perton. The demand for 
both these sections is very quiet. Tin bars and steel bars have 
been rolled at Barrow lately for home shipment. The demand for 
steel ship building material is brisk on every hand. No orders are 
being placed at Barrow. Local requirements are large and likely 
to remain so for some time tocome. The Barrow wire and hoop 
works keep busy, and the chilled works are well employed. 


Shipbuilding and Engineering. 
The activity in these trades shows no signs of easing off. 
Every department is working at high pressure, and the ships are 
being pushed forward with all speed. The Chinese training 
cruiser built by Messrs. Vickers is fast approaching completion, 
and H.M.S. Dartmouth is being handed over. 


Fuel. 
The demand for coal is steady at from 11s. to 15s. 6d. per 
ton for either Lancashire or Yorkshire sorts of steam coal. East 
Coast coke is in good demand at 20s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE labour unrest and general unsettlement that are 
apparent everywhere have not perceptibly affected operations at 
the local iron and steel works, there being plenty of work on hand. 
But manufacturers are beginning to fear that the continental 
upset wi | have a retarding effect on the autumn trade. Inquiries 
and orders are numerous at the moment, and are somewhat urgent, 
but they are for small quantities, and any request for a slight 
advance in prices seems to kill the business at once. The general 
opinion is that consumers are anxious to cover their known wants 
as soon as possible in view of the disturbed outlook, but that they 
are not willing to extend their commitments beyond that point. 
The prospects for the winter are thus very uncertain, and in some 
quarters the labour outlook in the coal trade is causing a good deal 
of uneasiness, At the moment, however, the works are all in full 
employment on orders booked some time ago, the demand for 
special forgings and castings being very active from the shipbuild- 
ing districts. 


The Coal Trade. 

Owing mainly to the expectation that the Baltic season 
will close early this year, there is a big demand for coal for ship- 
ment, which is only satisfied with difficuity, for outputs had been 
reduced by labour troubles and other causes previously reported. 
The keen shipping demand, combined with the increased call for 
supplies for industrial and railway consumption at home, has 
brought about a strong position in the coal market. For accom- 
modation lots up to 10s. 3d. can be readily obtained for best hards. 
There is no doubt that shippers have been a good deal inconveni- 
enced this year, and are ready to pay good prices for spot lots. 


House Coal. 

The house coal market is very firm, and merchants are 
experiencing some difficulty in getting full supplies. Apparently 
a good weight of coal has gone into consumers’ cellars, owing to 
the ‘‘ scare” raised in the newspapers, which was one of the chief 
causes of the recent rush of orders and the consequent putting up 
of prices by 1s. a ton. Some of the collieries have sufficient orders 
to keep them going to the end of the month, and with merchants 
calling for full deliveries under contracts the trade is a very busy 
one. London merchants are pressing for larger consignments, 
and the country stations are also much busier. The suddeninrush 
of orders during the past week or two was quite unexpected, and 
unless colder weather sets in, or any unforeseen event occurs, it is 
thought that the market will relapse somewhat before the winter 
season commences, 


Slacks. 

Prices of slacks are very firmly maintained. Best qualities 
are scarce on the open market, collieries being in arrear with 
contract deliveries. The demand from Lancashire is good, and it 
is reported that in many cases stocks are being put down beyond 
what is customary. Owing to the larger production at house coal 
pits, coking smalls are in better supply, but the increased output is 
fully absorbed. Quotations:—Best washed smalls, 5s. 9d. to 
6s. 3d.; best hard slacks, 5s, 6d. to 5s. 9d.; seconds, 4s. to 4s. 6d., 
all per ton at the pits. 


Pig Iron. 

There continues a complete lack of movement in the 
market for raw iron. Business is on a small scale, which is con- 
sidered very unusual at this time of the year, but sellers continue 
hopeful that consumers will recognise that prices are at their 
lowest level. Iron is not being pressed for sale. There has lately 
been some weakness in East Coast hematite mixed numbers, and 
fair parcels have changed hands locally at 67s. net. On the other 
hand, West Coast qualities are very steady. The market in East 
Coast.material is, however, becoming a little more sensitive to the 
news from the Bilbao district. At the time of writing current 
quotations were: East Coast, mixed numbers, 67s. 6d. to 68s. 
net ; West Coast ditto, 76s. 6d. to 78s., less 24 per cent. discount ; 
Lincolnshire, No. 3 foundry, 50s. 6d.; ditto, forge, mottled and 
white, 49s. 6d.; ditto, basic, 52s.; Derbyshire, foundry, 50s. to 
50s. 6d.; ditto, forge, 47s, 6d. to 48s., all per ton delivered 
Popo or Rotherham ; bar iron, £6.15s.; basie biilets, £5 5s. to 

5 15s. 





318 


THE ENGINEER 


Serr. 22,191] 





ey 





The Steel Trades. 

As noted above, most branches of the stee) trades, 
heavy and light, are briskly employed. There is no change in 
the condition of things at the armament works from what we have 
previously noted. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

BusingEss in the Cleveland pig iron industry is still dis- 
appointing, and traders fail to experience the activity which 
usually makes its appearance with the advent of autumn, and 
which was somewhat confidently predicted. That, however, may 
be attributed to the disorganisation which has been brought about 
by the dispute between France and Germany. There is good 
reason to believe that if this had not occurred there would have 
been a sound revival for the autumn. Until a peaceful adjustment 
is assured demand all round must be checked, particularly when 
there are such unsatisfactory monetary developments and such 
advances in the Bank rates. Still the market for Cleveland ,ig 
iron is not so unsatisfactory as might have been expected ; indeed 
prices have been fairly well maintained all through the late dis- 
quieting times. The quotations for Cleveland warrants, it is true, 
have not continued two days alike, and what has been gained one 
day has been lost the next. The net results of the operations this 
month have altered prices very little; in fact, the fluctuations have 
been within narrow limits, the maximum being 46s. lld. cash 
buyers, and the minimum 46s. 6d., while No. 3 Cleveland G.M.B. 
pig iron has been steady for about a fortnight at 47s. per ton for 
September-October delivery, neither makers normerchants following 
closely the fluctuations of warrant quotations. One thing which 
has been brought out by the recent foreign disquiet has been the 
stability of the Cleveland pig iron trade. It would not have been 
surprising if prices had declined substantially, but they have, on 
the whole, been well maintained, and there is no doubt that an 
early settlement of the Moroccan question will be followed in this 
district by a busy time for the pig iron makers. They are very 
firm in their quctation of 47s. per ton for early f.o b. deliveries of 
No. 3 Cleveland G.M B. pig iron, while No. 1, which continues 
searce, is at 50s. 9d., No. 4 foundry is at 46s, 6d., No. 4 forge at 
46s. 3d., and mottled and white at 463s, The supply of all quali- 
ties, except No. 1, is ample. 


Hematite Pig Iron. 

A somewhat more favourable report can be given relative 
to the East Coast hematite pig iron trade than has been forth- 
coming for some weeks ; the demand is rather better, and prices 
are firmer. In the early part of the month there was a quantity 
of hematite iron pressed on the market at 60s. per ton for mixed 
numbers, yet a sale could not be effected for it at that, although 
the general figure was 6ls. It was offered in exceptional circum- 
stances, and was reported to be strip, delivery of which had to be 
taken at onceand payment made forthwith. It was hawked about 
vainly for a time, but one of the leading firms of steel manufac- 
turers has purchased it and taken it off the market, with the result 
that the — have stiffened generally, and now both makers 
and merchants are quoting 61s. per ton for mixed numbers for 
early delivery. They are not likely to accept less when the cost 
of production is increasing because dearer ore and coke are in 
prospect. 


Iron-making Materials. 


Higher rates for Rubio ore are generally looked for, 
because of the strikes which are in progress at the mines in the 
Bilbao district. Exports of ore are at a standstill; indeed, 
steamers cannot now be either discharged or loaded, and steamers 
which used to take coal out to French ports and then proceed to 
Bilbao for a return cargo are now returning in ballast. Con- 
sumers here are buying ore mure freely from the south of Spain, 
Algeria, &c , as there are no indications of an early termination of 
the dispute at Bilbao. This is the second time deliveries from 
Bilbao have been interrupted within a comparatively short time, 
and from the same cause—labour troubles. Merchants in this 
district are still quoting 19s. 6d. per ton for Rubio ore delivered at 
Middlesbrough, but it is still a nominal figure, for ne one will buy 
when delivery ata stated time cannot be guaranteed. Consumers are 
drawing heavily from their stocks, and are using greater quantities 
’ of ore from other sources. The last sale of Rubio ore delivered in 
this district was 19s. per ton, but that was some weeks ago. 
Furnace coke has for some weeks been as cheap as has been known 
for a good many years, but this week the prices are firmer though 
not quotably higher. There is less being made, stocks at the 
collieries have been much reduced, and supplies are no longer 
being pressed so persistently on the market for sale. Consumers 
when renewing contracts also do not haggle so much as usual for 
reductions in price. The outlook thus is more encouraging, and 
some of the coke sellers have this week put up their quotations 6d. 
per ton to 15s. for delivery at Middlesbrough furnaces, though the 
general price is still 14s. 6d. per ton. Foundry coke is in better 
— for export, and 16s. to 17s. per ton f.o.b. has to be paid 
or it. 


Production and Deliveries. 

The production of pig iron in the North-East of England 
has been increased lately, and there are now 78 furnaces in opera- 
tion out of 114 erected, the estimated output being about 10,000 
tons per day. Exports are good notwithstanding the poor de- 
liveries to Germany, where deliveries are feupeted te the lowness 
of the water in the rivers and canals, which prevents the iron being 
sent from the ports into the interior. It is many years since the 
depth of water in the German rivers wasso poor, and lighters laden 
with pig iron are ‘‘held up” at many points. Pig iron which was 
despatched from the Tees to Germany in May has in some cases 
not yet reached the consumers, It is satisfactory in these circum- 
stances to find the exports as good as they are, for they up to the 
20th inst. reached 69,163 tons, as compared with 66,602 tons last 
month, and 67,737 tons in September last year to 20th. Excellent 
shipments are reported to Italy, Scotland, and Japan. The stock 
return is the best that has been reported since June, 1908, there 
being a substantial decrease in Connal’s stock It is believed that 
at the same time the stocks in makers’ hands are being reduced. 


Manufactured Iron and Steel. 

There is a marked contrast between the condition of 
affairs in the pig iron trade and that in the finished branches of 
the iron and steel industries, the latter being very busy, and likely 
to continue so, more particularly those engaged in the rail and 
sheet branches, The rail mills have not been so well occupied for 
years, and the manufacturers keep the price of heavy steel rails 
up to £5 12s. 6d. net f.o.b. Cast iron railway chairs are in 
increased request, and the quotation is maintained at £3 12s. 6d. 
net f.o.b, Corrugated and galvanised steel sheets are in excellent 
demand, with the local works hardly equal to satisfying the 
demands made upon them, and the prices range from £11 5s, to 
£11 10s, for 24 gauge, less 4 per cent. f.o.b. 


Coal, &c. 


Fuller activity is reported at most of the collieries in this 
district, and shipments would be larger even than they are, but 
the supply of steamers is not adequate. The high rates of freight 
are stimulating shippers to buy, especially gas coals. A brisker 
demand for bunker coals is naturally being experienced, and 9s. 9d. 


is paid for ordinary, with 10s. 6d. for best. The South Durham 





colliery owners have this week raised the “ro of house coals 1s, 
per ton in that district and North Yorkshire. This advance is 
usually not made till October, and it might have been this year 
delayed till then if the weather had been taken into consideration, 
but the action is taken because the South Yorkshire collieries have 
advanced their rates. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 
Depression in Warrants. 

THE pig iron warrant market has been inactive since last 
report, At several of its meetings no business whatever was done. 
At the same time prices have been fairly steady. The unsettled 
state of European affairs and the depression in other markets are 

iven in explanation of the depression that prevails in the pig 
Iron market. Business in Cleveland warrants has been at 46s. 9d. 
to 46s. 8d. cash, 47s. to 46s. 10d. one month, and 47s, 6d. to 
46s. 1ld. three months. A quantity of iron was also sold at 
46s. 9d. for delivery in eight days. Since the settlement of the 
dockers’ strike at Grangemouth the imports of Cleveland pig iron 
in Scotland have been gradually increasing. In the t week 
the arrivals amounted to 10,734 tons, compared with 7701 in the 
corresponding week of last year. The total imports of Cleveland 
iron into Scotland during the past eight months amount to 
319,656 tons, being 24,463 tons less than in the same period of 
1910. This decrease can be more than fully accounted for by 
the recent labour troubles. 


Secoteh Pig Iron Trade. 

Fair deliveries of Scotch pig iron are being made to con- 
sumers and shippers, but the fresh business has been limited. 
Inquiries of some importance, however, are being made on export 
account, out of which it is anticipated some orders may eventually 
be obtained. There are 83 furnaces in blast in Scotland compared 
with 80 at this time last year. Prices of Scotch pigs are generally 
steady. Ina ber of inst makers are quoting 6d. to Is, 

r ton more than merchants. Govan and Monkland, f.a.s. at 

lasgow, are quoted, Nos, 1, 56s.; Nos. 3, 55s.; Carnbroe, No. 1, 
59s. 6d ; No. 3, 55s. 6d.; Clyde and Calder, Nos, 1, 61s ; Nos. 3, 
56s.; Gartsherrie, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Langloan, 
No. 1, 63s.; No. 3 58s.; Summerlee, No. 1, 64s.; No. 3, 59s.; Colt- 
ness, No. 1, 82s. 6d.; No 3, 58s.; Eglinton, at Ardrossan or Troon, 
No. 1, 55s. 6d.; No. 3, 54s, 6d.; Glengarnock, at Ardrossan, No. 1, 
64s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 57s.; No. 3, 55s.; 
Shotts, at Glasgow or Leith, No. 1, 62s. 6d.; No. 3, 57s. 6d.; 
Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per 
ton. During the eight months of the current year ending 3lst 
August the foreign exports of Scotch pig iron amounted to about 
87,000 tons, compared with 99,000 in the same time last year, 
showing a decrease of 12,000 tons. But the coastwise shipments 
were larger by about 15,000 tons than in 1910, so that the entire 
shipments of pig iron were some 3000 tons better than in the pre- 
ceding year. 





Foreign Competition in Iron and Steel. 
Special attention is being directed just now to the large 


increase that has taken place this year in the imports of iron ; 


and steel manufactured and partly manufactured goods. Arrivals 
in Scotland during August of steel angles and have been 
very much heavier than usual. As regards angles, the explana- 
tion is, of course, the great activity that prevails in the shipbuild- 
ing trade ; and with heavy imports from abroad and underselling 
of Welsh angles, it is not surprising that the demand for the 
Scotch product has been unsatisfactory. There is not the same 
competition in ship plates on account of the very high 
quality required in the construction of modern steamers. The 
members of the Scottish Steelmasters’ Association have had 
under discussion at repeated meetings the important question of 
how to meet and overcome the growing competition of imported 
materials. A scheme drawn up by one of their number with this 
object has latterly engaged their attention. It is proposed to 
allow a rebate of 5s. per ton to shipbuilders, bridgebuilders, and 
other steel users, on their certifying that they have used only 
steel manufactured at home by the members of the Association. 
Were this proposal adopted by the Scotch steel makers, they would 
then seek the concurrence in it of the English associated makers, 
so that the plan might become general throughout the United 
Kingdom, without which arrangement it would, of course, be 
ineffectual. A difficulty in the way is said to be the fact that the 
Welsh steel makers, who have been competing so severely with 
the Scotch makers in the territory of the latter, are not associated. 


Finished Iron and Steel Trades. 

The position of the malleable iron and steel industries 
shows no material change. In the malleable iron department there 
is fair employment, but no improvement can be noted in prices. 
The steel makers, as a rule, have their plant fully employed, and 
are turning out a large amount of material. Fresh business is 
reported to be coming to hand somewhat less freely; but the 
general impression is that there will be no lack of work during the 
remainder of the year at the very least. Inquiries from abroad 
are of a fairly encouraging nature. A brisk demand continues for 
plates and sheets for export. Pipe founders and tube makers give 
favourable reports, and boilermakers and engineers are generally 
well employed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THE prominent feature of last week’s coal trade was the 
steady decline in values. This was due to the fact that supplies 
were largely in excess of the requirements. On several days the 
shipments showed large totals, and the opinion was expressed that 
trade was gradually getting into form again, but new business was 
rather dilatory, and it was evident that buyers were still bent on 
a waiting policy, and wanted larger concessions than owners were 
willing to give. 

Present State of Trade. Latest Prices. 

Mid-week it was reported in Cardiff that there was no 
improvement in business, and the general state of the steam coal 
trade was bad. It was admitted that tonnage was arriving a little 
more freely, but that, despite the heavier shipments, there was no 
lack of coal, and that it was evident that a very considerable 
increase in demand would be necessary to restore the balance of 
the market. Buyers continue to hold back inquiries, and are active 
in depreciating values. Thesituation of the labour market, the Irish 
strike, and agitation on the Barry line all retard the return of the 
peaceful condition needed to restore trade. The latest movement in 
the Welsh district is the advocacy of minimum wages. This is to 
be brought forward prominently at the annual conference of the 
Miners’ Federation on October 3rd. Wales submits that the cost 
of living had gone up 20 to 25 per cent. Latest prices: Best large 
steam, 17s. 3d. to 17s. 9d.; best seconds, 16s, 6d. to 17s.; ordinaries, 
15s. 9d. to 16s. 8d.; best drys, 16s. 6d. to 17s. 3d.; ——_ 
15s, to 15s. 6d.; best washed nuts, 14s. to 15s.; seconds, 13s, 6d. 
to 14s.-6d. best washed peas, 12s. 6d. to 13s. 6d.; seconds, 
lls. to 12s.; best bunker smalls, 8s. 9d. to 9s.; best ordinaries, 
8s, to 8s, 6d.; cargo smalls, 6s. 9d. to 7s. 6d.; inferior smalls, 6s. 
to 6s. 6d.; best Monmouthshire black vein, 15s. 6d. to 15s. 9d.; 
ordinary Western Valley, 15s. to 15s, 3d.; best Eastern, 14s, to 





md 


14s, 6d.; seconds, 13s. 6d. to 13s. 9d. Bituminous : Very best 
households, 17s. to 18s.; best ordinaries, 143. 6d. to 163. 6q,- 
No. 3 Rhondda, 17s. to 17s, 6d.; brush, 18s, 3d. to 13s. oa 
smalls, 10s, 3d. to 10s, 6d.; No. 2 Rhondda, 12s, to 12s. 64° 
through, 9s. 9d. to 10s. 3d.; smalls, 7s. to 7s. 6d. Patent fuel. 


17s. to 17s. 6d. Coke: Special foundry, 24s. to 2hs.; f 
18s, to 20s. 6.5 furnace f0a. to 178. Pitwood, ox ship ane? 


Newport (Mon.) Coals. 


Steam coal was generally weak last week owing to short. 
age of ready tonnage. oo the week large suk aah wie 
quoted at lower figures. Shipments of coal were 63,375 foreign 
and 15,650 coastwise. Pitwood figures a little lower. This week 
inquiries for large and small restricted. No improvement in 
tonnage ; smalls weaker. Latest :—Very best black vein, 15s. 3q 
to 15s. 6d.; Western, 14s. 9d. to 15s.; > bese valleys, 13s. 9d. to 
14s, 3d.; other kinds, 13s, 3d. to 13s. 6d.; best smalls, 8s, 6d. to 

9d.; seconds, 7s. 3d. to 7s. 9d.; inferiors, 6s, 6d. tc 7s, 
Bituminous: Best house, 15s. 6d. to 16s, 6d.; seconds, 14s. to 15s 
Patent fuel, 16s. 6d. to 17s. Coke: Foundry, 18s, to 2,- 
inferior, 16s, to 17s. Pitwood, ex ship, 23s. to 23s, 6d. is 


Swansea Coals. 

Shipments of coal, 69,467 tons; patent fuel, 2150 tons, 
Largest fuel works idle owing to a dispute. This week little 
change in the general condition of the anthracite market ; tonnage 
supplies continue scarce, sellers asking advanced prices, but con- 
cessions for immediate delivery. Latest :—-Machine coals steadier : 
beans and s firm at last quotations ; rabbly culm a firm market: 
good inquiry; steam coal easier; prices easier. Latest :—Best 
anthracite, 21s. to 28s. net; seconds, 19s. to 20s. net; big vein 
16s. 6d. to 17s. 6d., less 24; red vein, 11s. 6d. to 12s. 6d., less 
24 ; machine-made cobbles, 20s. to 22s.net; Paris nuts, 22s. 6d, 
to 24s, 6d. net; French nuts, 22s, 6d. to 24s. 6d. net ; German 
nuts, 22s. 6d. to 24s. 6d. net ; machine-made large peas, 12s, 6d, 
to 14s, 6d. net; rubbly culm, 7s. to 7s. 3d., less 24; duff, 4s. 34, 
to 4s. 9d. net. Steam coal: Best large, 18s. to 19s, ; seconds, 
13s, 6d. to 14s. 6d. ; bunkers, 10s. to 11s.; small, 7s. 6d. to 8s., 
all less 2). Bituminous: No. 3 Rhondda, 17s. 6d. to 18s,; 
through, l4s. to 14s. 6d.; small, 10s. to 103 6d., all less 2h. 
Patent fuel, 14s. 6d. to 15s., less 24, All coal quotations f.o.b., 
net cash 30 days. 


Iron and Steel. 


For some time there has been a fair quantity of work 
turned out at Dowlais, though socialistic movements have hampered 
business. Last week matters were brought almost to a stop by the 
action of the railbank men who struck work, and as a result the 
Bessemer furnaces have been blown out and the Goat Mill is at a 
standstill, about 700 men being affected. It would seem a pity 
that such a state of things should take place on the eve of a 
radical improvement, as last week the blast furnace had 
quite a record make. The Goat Mill was also engaged on 
tin-plate bars and heavy steel rails. There was also a great 
demand for tin bars, and it was reported in the works that 
Dowlais was getting a good share of the orders. The steel and 
tin-plate workers of South Wales are moving to form an amalga- 
mation. Two cargoes of pig iron came in from Middlesbrough, 
and 275 tons of ore from Antwerp. Latest quotations, Swansea :— 
Hematite, mixed numbers, 62s, bd. cash, 62s. 6d. month ; Middles- 
brough, 46s. 74d. cash, 46s. 104d. month ; Scotch, 52s 9d. cash, 
53s. month ; Welsh hematite, 65s. to 66s, delivered ; East Coast 
hematite, 65s. to 66s. c.i.f.; West Coast, 65s. to 663. c.if. Steel 
bars: Siemens, £5; Bessemer, £4 17s. 9d. Rubio, 18s. 3d. to 
18s. 9d., Newport. Only on@ small consignment of rails to High- 
bridge, but cargoes for India\preparing. 


Tin-plate. 

Trade continues active, though there has been a loss of 
American business. Last week the trade generally was active. 
At Swansea harbour accounts recorded the receipt from works as 
100.860 boxes ; shipments, 158,945 boxes. Present stocks, 152,315 
boxes. This compares favourably with 210,392 boxes the previous 
week. Sheet trade has not been so busy. several mills being idle. 
Oilers would appear to be in demand and some heavy outputs are 
noted. Some of the chief orders were C.L. 30 + 21 and C. 36 + 
24. These orders were said to be remunerative to millmen, being 
an ordinary output in eight hours, 


Latest State of Trade, Swansea. 

Business in tin-plates quiet, but market is steady and 
makers are well supplied with orders for this year’s delivery. 
Latest quotations :—Ordinary tin-plates, 13s. 9d. to 13s, 104d.; 
ternes, 25s. 6d.; C.A. roofing sheets, 30 g., £9 to £9 5s.; big sheets 
for galvanising, 30 g., £9 to £9 53 ; finished black plates, £11 5s. 
to £11 10s. per ton ; galvanised sheets 24 ¢., £11 10s. to £11 15s. 
per ton ; block tin, £177 10s. cash and £175 three months. Other 
quotations :—Copper, £45 10s. 3d., £55 16s, 3d. three months. 
Lead: English, £15 7s. 6d.; Spanish, £14 17s. 6d.; spelter, £27 15s. 
per ton ; silver, 24,5,d. per oz. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THE Cargo Fleet Iron Company, Limited, of Middlesbrough, has 
opened a London office at 35, Lime-street, E.C. 

G. M. Boppy AND Co. have removed their City offices to 
8, Leadenhall-street, E C., where all communications should be 
addressed. Warehouse and stores, Kingsland-road. Telephone: 
Central 10503. 

Mr. J. H. Butters, B.Sc., A.M.I.E.E., has been appointed to 
take up the position of chief engineer to the new Hydro-Electric 
Power and Metallurgical Company, Limited, of Tasmania, and 
manager of this company’s hydro-electric supply. . 

Mr. PuHiLtip Kemp has been appointed lecturer in electrical 
engineering at the East London College (University of London) in 
succession to Mr. L. Murphy, who has resigned to take up the 
position of managing engineer to the Perry Barr Fan Works, 
Birmingham. 








ConTracts.—The dircctors of the Great Northern and Great 
Central Railways West Riding Railway Joint Committee have 
accepted the tender of Messrs. Robert McAlpine and Sons, of 
Glasgow and Westminster, for the widening of the line from 
Nostell Station to Hemsworth South Junction.—The Synchronome 
Company informs us that it bas in hand a large number of con- 
tracts for electric time services, including those for the London 
and North-Western Railway stations at Harrow, Pinner, and 
Bushey, and for this company’s new offices at Euston; also for 
the Cunard liner Laconia.—In a list of recent orders which the 
British Westinghouse Company, Limited has sent us we note the 
following: The London County Council, 100 sets of controllers, 
&c ; the Metropolitan Railway, one 1200-kilowatt rotary converter, 
transformers, &c.; the Underground Electric Railways, one 1500- 
kilowatt rotary converter and three 550-kilovolt-ampére trans- 
formers; the Ingersoll Rand Company, two 540 horse-power 
direct-current motors. field rheostats, &c.; the Port of London 
Authority, three 300-kilowatt rotary converters.—Mr. C. W. 
Webster, of Bradford, has received instructions from MclIlwraith, 
McEacharn and Co., Limited, of London, to supply the Melbourne 
City Council with approximately 700,000ft. of flame arc lamp 
carbons.--Mr. William Boby has recently despatched one of his 
type ‘‘K” water softeners to Delhi, where it is to soften and 
purify the water for the use of their Majesties the King and Queen 
and their suite during the time of the Durbar. 
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tion to what might be termed the retail business of the country. 
NOTES FROM GERMANY, FRANCE, BELGIUM, &c. | The heretofore managers of that concern have paid more attention BRITISH PATENT SPECIFICATIONS 
our own Correspondent.) to big orders than to little ones. The present managing head was ¥ 
(From : the chief salooman, and be wee fellowing =p his natural bent. The nienaeata 
emand for plate and structural material continues to be quite an When an invention is from abroad the and address 
Rheinland-Westphalla. item. Much general construction is in p The Tees of the Communicator is printed in italics. ee 


THE position of the iron and steel market shows but little 
change from previous weeks, the tone generally being firm. Bars 
have been just a shade quieter, whereas plates could not possibly 
be more animated than at present. At the general meeting of 
the Steel Convention on the 31st of August a favourable condition 
of trade was reported, Prices for semi-finished steel and sectional 
iron will be unaltered for the fourth quarter of 1911; the next 

eneral meeting is to be on September 30th. Sheets meet with 
animated request at M. 135 to M. 138 p.t. for inland consumption. 
Here and there higher prices can obtained, and for 1912 
M. 140 p.t. is quoted. Wire rods will be sold at the former price 
of M. 122.50 pt. in the last quarter of this year. An irregular 
condition prevails on the hoop market, competition being very 
keen. One of the leading screw and nut works having reduced its 
rices for both articles by 1 and 2 per cent. as from August 24th, 
the Screw Convention has now followed suit. Machine screws, 
however, form an exception. Hoops are now standing at M. 127 
to M. 130 p.t., as compared with M. 125 to M. 130 p.t. previously. 


Steel Convention. 

The sales of the Steel Convention in August of this year 
were 475,467 t., as compared with 461,357 t. in July of this year, 
and 446,589t. in August, 1910; of the above-named — 
143,714 t. were semi-finished steel, as compared with 129,280 t. in 
July, 1911, and 115,162 t. in August, 1910; railway material, 
161,427 t., as compared with 154,542 t. in July, 1911, and 181,727 t. 
in August, 1910; sectional iron, 170,326 t., as compared with 
177,535 t. in July, and 149,700 t. in August, 1910, 


Coal in Germany. 
No alteration worth mentioning has taken place on the 
German coal market. Engine fuel remains actively called for at 

firm quotations, while house coal is in moderate request. 


Quiet Tone in Austria-Hungary. 

Little is being bought at present, but bars, sectional 
iron, and all building material have remained in good call. The 
wagon and locomotive shops complain of being only moderately 
occupied ; the State Railway Administration intends placing 
orders for 130 locomotives, and the shops are naturally most 
anxious to secure work as soon as possible. Foreign trade, too, 
has been slack, the Austrian locomotive shops finding their 
German rivals eas successful competitors. The Austrian coal 
industry is quiet. Elbe shipments entirely ceased during the last 
two weeks of August. As there are next to no stores at the Elbe 
harbours, demand has been strong and would lead to abnormally 
heavy shipments if the condition of the water were more favour- 
able. Deliveries by rail have been satisfactory. Prospects for the 
autumn coal trade are regarded as exceptionally favourable. 


Good Accounts from Belgium. 

No abat t in d d or employment can be noticed 
on the Belgian iron and steel market, even during this usuall 
quiet period of the year. Orders come in freely from Sou 
America and India. The majority of the bar mills are crowded 
with work and rates are firm at £4 15s. to £4 17s. p.t., free 
Antwerp. Confidence in the future is increasing, and the mills do 
not care to be tied down for more than a few months ahead. 
Winter trade is expected to be animated and strong. Plates are 
tending upwards, At present £5 17s. to £5 18s. p.t., f.0.b. Antwerp, 
is qaoted for heavy plates. Inland quotations are also moving 
slowly upwards The business in girders, rails and semi-finished 
steel progresses favourably, and the Comptoir des Aciéries Belges is 
reported to intend raising the prices for the last quarter of the 
year by 1.50f. pt. Quietness continues to prevail in the pig iron 
market, and ratesare firm, but they do not showa rising tendency. 
Forge pig continues to be quoted 58f. to 60f. p.t.; basic, 62f. to 
64f. p.t.; the same with manganese, 65f. to 67f. p.t.; foundry pig 
is sold at 66f. to 67f. p.t. A steady but comparatively quiet tone 
has been felt on the Belgian coal market during the past week, 
medium sorts and anthracite having shown an undeniable weak- 
ness. Prices can only be snr eo | with difficulty. Briquettes, 
on the other hand, show much stiffness. Coke also is easily 
disposed of at very firm rates, 





Satisfactory Business in France. 

: Though in a few instances greater quietness can be 
noticed as regards inquiry, there is, generally, quite a lively tone 
reported from the iron and steel industry. Prospects are favour- 
able as regards demand and employment in the fourth quarter. 
At the plate-mills a vigorous activity is in evidence, and there 
is much animation in the railway department. Firmness has 
increased on the French coal market, partly because German 
supplies have been less heavy of late. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 6th. 


_ THE developments of the past few days in the iron and steel 
industry have been full of encouragement to manufacturers 
throughout the country. The demand for pig iron during August 
has been greater than for any one month this year, excepting one. 
Several merchant furnaces were blown in last week, and it is said 
that the number of idle furnaces will soon be still further reduced. 
Open-hearth steel plants are now running to over 85 per cent. of 
capacity. The Panama scrap heap is to be sold to-day, and the 
effect on the market cannot be fully foretold, although it has been 
discounted to some extent. In some kinds of mill products, such 
as sheets, there have been further shadings which were not 
expected. The bar mills are barely able to hold their own. Large 
orders for steel rails have been placed for both domestic and 
export account. The total orders for the past week are probably 
not under 30,000 tons, with pending inquiries for more than that 
quantity, Other orders are in sight which call for large quantities 
of rails, and the rail makers are quite confident that the business 
will be not much longer delayed. The recent improvement in 
demand for structural canal has been very satisfactory. The 
orders placed cover office buildings, bridge work, and general con- 
struction work. A 5000-ton order will be placed before long for a 
——— building in Washington D.C., and a 4600-ton order will 
be placed for a building for the Bureau of Engraving. A building 
in this city will call for 4000 tons, and requirements just heard of 
from Cleveland will take not less than 11,000 tons, including some 
material for railway crossings. The copper market has advanced 
slightly. Exports are large, and electrolytic has sold at 12.55. 
The October demand for copper is quite good. 


New York, September 13th. 


Last week’s coke output in the Connellsville region was 347,285 
tons, which is the largest production of any one week for a long 
time; and this represents 80 per cent. of the maximum capacity 
of the region. The latest inquiry is for large quantities for 
furnace consumption. The pig ironmakers are still pursuing a 
conservative policy, and are unable to see any improvement before 
the new year. There are still large stocks in the Mahoning and 
Shenango valleys, which will be worked off without any further 
effort at shading prices. There are still twelve idle furnaces there, 
and their resumption will be governed by a depletion of stocks. 
The United States Steel Corporation is now giving special atten- 





demands are far less than the average. If the customary con- 
sumption were kept up the mills would be runni retty nearly 
full time. A large amount of big business is stil ete fire. 
Two contracts alone will call for 50,000 tons—these are Hell Gate 
and the Kansas City terminal. The New York subway require- 
ments will come along piece by piece for the next year or two. 
The disordered condition of business is responsible for the present 
hesitating demand. A general buying movement in copper is now 
daily looked for. So far this year domestic consumption is about 
25,000 tons behind last year at this time. The world’s stocks are 
about 100,000,0001b. under the surplus at this time a year ago. 
Exports this month to date, 4619 tons. 








CATALOGUES. 


B. R. ROWLAND AND Co., Limited, Reddish, Manchester.—An 
abridged catalogne No. 67, entitled ‘‘ Efficient Grinding.” contains 
brief particulars and illustrations of various types of grinding 
machines, together with a short article on abrasives. 

W. H. BalLey and Co., Limited, Manchester.—‘‘Bailey’s Power 
Pumps” is the title of a pamphlet No. 2710. The contents include 
illustrations and particulars of three-throw ram pumps, horizontal 
and vertical, with different methods of driving ; quadruple-acting 
ram pumps; double-acting piston pumps; vertical wall pumps, &c. 

GUTEHOFFNUNGSHUTTE, OBERHAUSEN (RHEINLAND) —General 
sales engineer in Great Britain and Ireland: James Turnbull, 3, 
New-street, Birmingham.—From this firm we have received an 
admirably got up catalogue dealing with high power gas engines. 
Many illustrations are given showing large gas engines which have 
been erected in various parts. These engines are worked with 
blast furnace gas, coke oven gas, and producer gas. IIlustrations 
are also given showing several departments of the firm’s works, A 
long list of this firm’s products and manufactures is also included. 

Mr. EpwarpD Baker, John Bright-street, Birmingham, has sent 
us quite an interesting catalouge of books and maps dealing with 
railways, rivers and canals. We notice such well-known works as 
‘Phillips’ Inland Navigation” in the editions of 1795 and 1803, 
Gray’s rare book of 1825 on the ‘‘Iron Railway or Land Steam 
Conveyances,” and Dionysius Lardner’s ‘‘ Railway Economy.” 
We see, too, two editions of Pambour on the ‘‘ Locomotive,” a book 
which has been very frequently referred to in these columns; a 
‘* Practical Treatise on Railroads,” hy Nicholas Wood, Bourne’s 
‘London and Birmingham Railway,” a well-known book full of 
Bourne’s beautiful lithograph drawings, and many other volumes 
beloved of the railway bibliophile. 

Hans RENOLD, Limited, Manchester.—This firm has recently 
issued a four-page leaflet dealing with short pitch series of mortise 
chains which it hasrecentlyintroduced. These chainsenableshorter 
mortises to be made than was previously ible, the minimum 
length being now jin. instead of lin. ull particulars of -the 
new chains, guide bars, and sprockets are given. The same firm 
has also sent usan interesting catalogue showing the very numerous 
uses to which Renold driving chains have been put. These are, too, 
numerous to mention here, but they include drives for automatic 
lathes, milling machines, grinding machines, fans, blowers, drop- 
hammers, textile machinery, engine governors, punching and wood- 
working machines, &c. &c, 

JAMES ARCHDALE AND Co., Limited, Ledsam-street, Birming- 
ham.—This is a well got up catalogue dealing with vertical and 
horizontal milling machines Fer enee for high-speed milling. The 
special features of these machines are as follows:—In the larger 
machines all feed motions are gear-driven and instantly changed 
by lever; great range of spindle speeds ; great range of feeds ; 
feed motion wheels of steel ; all movements of tables and slides 
controlled by hand wheels at front of machines ; adjustable index 
dials to all movements of tables and slides ; all machines fitted with 
automatic stops to feed motion ; adjustable dead stops are also 
fitted on the larger machines. The catalogue is admirably illus- 
trated, and the descriptions of the various machines are concise. 

W. P. DuRTNALL, consulting engineer, 11, Bush-lane, Cannon- 
street, E.C.—:Mr. Durtnall has sent us a well illustrated pamphlet 
dealing with the possibilities of electrical power transmission for 
main propulsive and speed regulation on board ship. It contains 
some interesting historical information concerning the attempts 
which have been made to propel ships electrically, and diagrams 
are given showing various proposed schemes for using high-speed 
turbines driving electric generators, which supply current to the 
motors coupled to the propellers. It is now well known that the 
object of employing such schemes is to raise the turbine speed 
considerably above that of the propeller and to do away with the 
reverse and cruising turbines. It is equally well known that Mr. 
Dartnall is a strong advocate of the polyphase system, and that he 
has devised a special scheme in which a frequency of the current 
supplied to the motors can be changed very easily. This system, 
which he has named the ‘‘ Paragon” system, is fully described 
and a great many points concerning electric transmission on board 
ships are entered into. 

THE AUSTIN MANUFACTURING Company, Karpen Building, 910, 
South Michigan-avenue, Chicago.—This is an extensive and well- 
illustrated catalogue dealing with the Austin motor road roller. 
A large number of these rollers are working in the United States, 
and they have also been supplied to such countries as Mexico, San 
Domingo, Argentine, Canada, Japan, and Russia. The 7 and 
8-ton sizes were the first three-wheeled rollers of that weight built 
in America. They are claimed to introduce an entirely new scope 
to the art of the road-builder. They are said to embody all the 
essentials of small rollers for use on county, township, and village 
roads, city alleys, parks, &c. The 10-ton and larger sizes, we are 
told, are established standards amongst the road-builders of 
America and many other countries under every condition of road- 
making. The advantages of this type of roller are clearly set 
forth, and all the component parts are illustrated. Many rollers 
are also illustrated in service. Illustrations are given showing the 
various departments of the firm’s factory. The catalogue con- 
tains nearly ninety pages, and gives a vast amount of information 
concerning the Austin motor road roller. 

JOHNSON AND PHILLIPS, Victoria Works, Charlton, Kent.—An 
extensive catalogue has reached us which has reference to switch 
gear. It deals with switch gear suitable for many classes of ser- 
vice, and illustrates and describes oil switches to control single 
two or three-phase circuits of varying pressures from 500 to 
80,000 volts, and having current-carrying capacities up to 
3000 ampéres. Protection is afforded the circuits in various ways 
to suit the requirements of local conditions, and comprises amongst 
others the following :—(a) Overload tripping action, with series 
trip coils operated by current transformers direct from the circuits 
themselves (instantaneous action) ; (/)) overload tripping action as 
(a) combined with no-volt attachment ; (c) overload tripping action 
as (a) fitted with time limit device; (d) tripping action with 
reverse power (often called in error reverse current) operated by 
relays; in this case the trip coils are energised from a separate 
source of supply, usually DC.; (e) combinations of the above. 
The catalogue also deals with isolating switches, current trans- 
formers, lightning arresters, choking coils, field breaking switches, 
limiting resistances, voltmeters and ters, accumulator switch- 
boards, automatic battery-cbharging switches, cartridge fuses, iron- 
clad switches and fuses, distribution boards, quick-break knife 
switches, voltmeter switches, circuit-breakers, induction motor 
starters, auto-transformers, liquid resistances, starters for con- 
tinuous-current motors, direct-current switchboards, Xe. 
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STEAM GENERATORS. 


20,209. August 30th, 1910.—IMPROVEMENTS IN STEAM SUPER- 
HEATERS, Mills, English and Co., Limited, of 4, Castle-square, 
Swansea, and Thomas Scott King, of 43, Westbourne-road, 
Penarth, Glamorganshire. 

A vertical header A circular in cross section is placed at one side 
of the smoke-box. To a flange on top of this loader a junction 
box B is bolted having an inlet for saturated and an outlet for 
superheated steam. The header is divided into two semi-circular 
chambers by a division wall C, and the junction box B is similarly 
divided. The superheater tubes are coiled in a double spiral, the 
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course of which will be clear from the lower figure. Each tube is 
arranged in a horizontal plane, the inlet and outlet ends entering 
the header A on opposite sides of the divisicn wall. The spirals 
are so arranged as not to interfere with the accessibility of the 
boiler tubes, while sufficient space is left at the centre of the spirals 
for an exhaust pipe. DD are baffle plates. The header is sur- 
rounded and held in place by an extension E on the chimney base 
and a jacket F bolted vertically to the outside of the smoke-box.— 
August 30th, 1911. 


INTERNAL COMBUSTION ENGINES. 


19,794, August 24th, 1910.—IMPROVEMENTS IN CARBURETTERS 
FOR INTERNAL ComBUSTION ENGINES. R. S. Buckman, of 
Haydn Motor Works, Mansfield-road, Nottingham. 

This carburetter is intended primarily for the rotating cylinder 
type of engine. The device comprises essentially two chambers, 
one A bolted to the crank shaft and stationary, the other B formed 
as part of the engine casing and rotating. The chamber A is fed 
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with fuel from the jet C and with supplementary air through the 
controlling device D. The handle E controls another device F 
which regulates the admission of mixture to the chamber B. Com- 
munication between the two chambers is established by the 
passagesG. An air-tight joint is formed at H and at J. hese 
sage consist of stationary rings pressed against the engine casing 
y springs. The mixture is fed from the chamber B by way of the 
pipes K to the inlet valves of the engine.— August 30th, 1911. 


DYNAMOS AND MOTORS. 


223. January 4th, 1911.—TMPROVEMENTS IN Rotary Fig. IN- 
DUCTION GENERATORS, Siemens Brothers, Caxton House, 
Westminster, S.W. 

This invention relates to improved methods of energising the 
magnetic fields of rotary field induction generators in which rotor 
and stator circuits are in series. Referring to the upper —— 
the voltage and “— of the machine E determines the field 
of the generator. Since every phase of the secondary winding of 
the transformer is connected at each end to the corresponding 
terminals of the stator winding of the generator, the energising 
voltage is only applied to the stator winding, and the variable 
—_— field is independent of the variable Joad currents. The 
same conductors convey both the energising and load currents, but, 
since the phases of these currents are in quadrature, there is but 
very little additional loss of energy. The rotary field generator 
can also be energised ffom a shunt connection instead of from an 
external source. In the lower left-hand engraving a regulated 
proportion of the total voltage is applied to the stator. In the 
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right-hand lower engraving the stator is supplied with energising 
current from the rotor, or conversely. In all self-exciting arrange- 
ments for variable frequency generators there must be a suitable 
phase displacement between the stator and rotor current systems. 
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The required effect can be brought about by a brush displacement 
or other similar means, and also by a phase displacement of the 
energising system in any known manner; for example, by the 
insertion of a phase transformer or of a mixed phase winding on 
the exciting transformer.—A ugust 30th, 1911. 


1543. January 20th, 1911.—IMPROVEMENTS IN AND RELATING TO 
ELecTric Motors, John Charlesworth Crawshaw, of Rufford 
Lodge, Oxford-road, Dewsbury, and the Phenix Dynamo 
Manufacturing Company, Limited, of Thornbury Works, 
Bradford, Yorkshire. 

This invention relates to improvements in motors, particularly 
of the type adopted for use in mines. The object is to prevent ex- 
plosions due to sparks. A is the motor armature and B is the 
motor casing to which are bolted the poles C. Specially impregnated 
field windings D are preferably titted. E is the portion of the 
motor casing surrounding the commutator and brushes and is 
shown with ribs F providing a large cooling surface. G are the 
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main ball bearings of the motor fitted with lubricators N of any 
preferred form. At one end of the motor a ring K is shown within 
the casing and bolted to the casing, and is provided with corruga- 
tions L, At the other end of the motor casing a slightly modified 
form is shown. An internal ring M corrugated as before is bolted 
to the inside of the motor casing and a subsidiary ring N of the 
same form is bolted to the ring M. Thus at this end of the motor 
double protection is provided. As shown at the brush end of the 
motor the ring K forms a bush upon which the brush rocker P is 
carried, while at the other end the ring M carries one track Q of 
the race of the ball bearings. —A ugust 30th, 1911. 


GAS PRODUCERS. 


29,673. December 21st, 1910.—IMPROVEMENTS IN THE PURIFICA- 
CATION OF CoAL GAS AND LIKE Gases, E, V. Evans, of the 
South Metropolitan Gas Company, 709, Old Kent-road, 
London. 

The sulphur impurities in coal gas when not in the form of sul- 
phuretted hydrogen are chiefly in the form of carbon bisulphide. 
To convert these other sulphur impurities into sulphuretted hydro- 
gen the gas may be subjected to the action of a h: ated contact sur- 
face,such as firebrick, iron, nickel, or certain other metals. Hitherto 
this means of reducing the sulphur impurities all to sulphuretted 
hydrogen has been unavailable owing tothe fact that the temperature 
to which the contact surface has to be raised may cause it to fuse 
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or rapidly deteriorate. The present patentee has found that if the 
gas is sufficiently pre-heated, the contact surface need not be at 
nearly so high a temperature, and in the case of iron or nickel this 
temperature need only be about 400 deg. to 450 deg. Cent. Thegas 
should be pre-heated to about 80 per cent. of the contact tempera- 
ture. The device illustrated utilises this principle. A furnace 
chamber contains a series of small tubes A ending in a common 
header B. This header communicates with a pipe C of large dia- 
meter and packed with firebrick saturated with a nickel salt solu- 
tion. When the nickel compound becomes inactive it is revivified 
by blowing a current of air through the tube C.—A ugust 30th, 1911. 


SWITCH GEARS. 


9606. April 24th, 1911.—IMPROVEMENTS IN OR RELATING TO 
ELECTRIC Motor CONTROLLERS, Siemens Brothers Dynamo 
Works, Limited, of Caxten House, Tothill-street, Westmin- 
ster, and Ernst Schupp, of 7, Beechcroft-avenue, Staffordshire. 

This invention has reference to control switches of the rotary 


drum type and relates to the application of improved means for 
removing the drum or barrel without without disturbing the to: 

or the operating gear. The frame of the controller has lugs B an 

B! which with the caps C and C! form the bearings for the drum 
spindle D, At the top end of the drum spindle D is fixed a slotted 
coupling piece E. Immediately above the drum spindle D is the 
operating spindle F, which is carried in a bearing forming part of 
the top G of the controller. In the example shown a handle F! is 
titted to the spindle F, but any other operating gear may be 
attached. The right-hand engraving shows how the pin I 
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fits into and is adapted to slide into the lower half E of the 
coupling. When it is required to remove the drum the spindle 
F is rotated until the slotted coupling piece E is in the position 
shown in the plan view, being the front of the controller. The gear is 
so designed that the drum will be in the “‘off” position when this is 
the case. To remove the drum it is only necessary to unscrew the 
studs holding the caps C and C!, when the drum may be withdrawn 
without interfering with or disturbing the top G or operating 
hand-crank F!. The drawings also show the reversing drum J 
arranged for removal in a similar manner.—A vgust 30th, 1911. 


TRANSFOR MERS. 
12,355. May 19th, 1910.—IMPROVEMENTS IN OR RELATING TO 
ELECTRIC TRANSFORMERS, Arthur Francis Berry, of 27, 


Woodville-road, Ealing. 
™%The inner laminated core A is of rectangular cross sec- 
tion, with enlarged end or head portions B, each of which 
has oppositely inclined flat outer surfaces C, the outer core 
comprising two laminated straight cores D, with angular shaped 
ends E to fit over the oppositely inclined end surfaces C 
of the inner core A. By inclining the abutting surfaces rela- 
tively to the longitudinal axis of the transformer somewhat as 
shown, so that the angle is less than the angle of friction between 






















the surfaces, the outer core or cores wil] not be displaced laterally 
by endways pressure thereon of the inner core. The gripping 
action will be increased by longitudinal expansion of the inner core 
relatively to the outer core, due to heating of the inner core toa 
greater extent than the outer one. Or the inner core may be of 
circular cross section, with pyramidal shaped ends, the outer core 
being of straight cruciform, circular or other shape in section. 
The primary and secondary windings are represented by K and 
M. Thereare six other illustrations showing the invention applied 
to different constructions. — A ugust 30th, 1911. 


PUMPING AND BLOWING MACHINERY. 


28,455. December 7th, 1910.—AN IMPROVED Rotary AIR Pump, 
J. E. Storey, B.Sc., and United Brass Founders aud mngineers, 
Limited, both of Empress Foundry, Cornbreok, Manchester. 

This pump is on the combined air-and-water principle. At the 
end of the driving shaft an impeller A is provided. This impeller 

really consists of three discs, two large, B and C, and one small, D. 

The large dises are joined by a series—six in the case illustrated— 





of curved webs, and the small disc is disposed centrally between 





the two others. Water enters the impeller from the left-hand side 
‘and air from the right Eis the water inlet and F the air inlet. 
The passage between the discs B and D being narrower at its 
outlet than its inlet end increases the velocity of the water. The 





air is thus entrained in the stream of water and is discharged into 
the surrounding spiral chamber G under pressure. The mixture 
of air and water is ejected at H, and may be separated afterwards 
—August 30th, 1911. ° 


29,771. December 22nd, 1910.—IMPROVEMENTS IN AIR Coy. 
PRESSORS, William Evans, 7, Gloucester-place, St. Paul's 
Bristol, and Brickwell, Munro and Rogers, Limited, Thrissel. 
street, Bristol. 

The objects sought with this compressor are simplicity of design 
and lightness, A is an automatic shifting valve in the piston head 
and B a perforation in the wall of the cylinder, C is an inlet valve 
on the top of the cylinder and D a receiving chamber, provided 








with an outlet valve E and an adjustable relief valve F. On the 
down stroke sufficient air is allowed to enter the cylinder past the 
automatic valve C to prevent a vacuum being formed therein, 
while at the same time air enters through the perforation B and 

asses the valve A This air is compressed on the up stroke, and 
is delivered into the receiving chamber D and from thence through 
the valve E. The pressure of the supply is regulated by the 
valve F.—A ugust 30th, 1911. 


MINES AND METALS. 


6397. March 14th, 1911.—APpPARATUS FOR REMOVING DtsT FROM 
COAL AND THE LIkE, A. @. Blovam, of Birkbeck Bank-chambers 
Southampton-buildings, London. 

Unsifted coal is delivered by the conveyer into the shoot A, 
from which it falls on to the oscillating sieves B. The coarse coal 
passes over these sieves and falls into the channels CC. The fine 
coal passes through the Sjeves and is discharged into the shoots 
DD. Each shoot D congas a sieve consisting of a number of 
plates arranged like a Venetian blind, the space between each 


N°6397 44 





The small coal passes over this 
The grains and dust pass 


plate being variable—see Fig. 2. 
sieve and falls into the channel E. ; u 
through the sieve and are discharged through pipes F into the 


hopper G. The grains fall to the bottom of this hopper, but the 
dust is caught in the suction of a fan H, the intake J of which is 
situated within the hopper. This fan discharges its blast against 
a baffle K in a second hopper L, so that the entrained dust is 
collected therein. The dust-free air ascends the pipe M, enters 
the distributor N and is discharged across the sieves in the shoots 
D.—August 30th, 1911. 








AERONAUTICAL RESEARCH SocieTy.—We are asked to state that 
owing to the generosity of Mr. P. T. Alexander, and of the 
governors of the East London College, the Aerodynamical Labora- 
tory in that college will again be open for experimental research 
during the winter. The Council of the Aeronautical Research 
Society would gladly welcome a few gentlemen desirous of experi- 
menting. Application for admission to the society should be made 
to the Hon, Secretary, Mr. R. H. Walters, East London College. 


RoyaL ENGINEER CapEtTs —Recruits are wanted for the 2nd 
London Division of the Royal Engineer Cadets’ Corps, and great 
efforts are to be put forth to bring it up to its establishment. The 
company at present in existence is a Fortress Company, but if the 
right kind of recruit is forthcoming in sufficient numbers, it is 
proposed to forma Communication Company. Youths between 
the ages of 13 and 18 years having a knowledge of electricity or 
telegraphy should send in their names. The cadets are instructed 
in all branches of military engineering, and the training and 
instruction are of an interesting character for any lad desirous of 
serving his country. Cadets transferring to the Territorial Force 
from their cadet corps are excused their recruits drills, and 
service in a cadet unit after the age of 15 counts towards the 
Territorial Efficiency Medal. Recruits are enrolled between the 
ages of 13 and 18, and should apply at the Duke of York’s Head- 
quarters, Chelsea, 8. W., on Monday and Friday evenings between 
7.30 and 9 p.m. Full particulars can be obtained from Sergeant- 
Major G. D. Elms. R.E., 37, Langthorne-street, omy Oe Park, 
S.W. Colonel Sir Howland Roberts, Bt., &c., is the Honorary 
Commanding Officer, and the officer in command of the corps is 
Captain Beeman, R.E. The corps attended the annual training 
ma camp this year with the Royal Engineers, 2nd London 
Division, at Shorncliffe, from the 7th to the 19th August, and 
worked with the sappers in building a redoubt and in constructing 
a trestle and double-lock bridge. The cost of uniform and equip- 
ment amounts to about 15s. (fifteen shillings), and there is an 
entrance fee of one shilling. Rifles, bayonets, and brown Slade- 
Wallace equipment are supplied, and remain the property of the 
corps 
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RCED CONCRETE FOR RAILWAY ENGI- 
_ NEERING WORKS. 
No. I. 
By J. D, W. BALL, Assoc. M., Inst, C.E. 


Ramway engineers in this country have very generally 

i 1d the policy of encasing steelwork wherever pos- 
etd ‘n brickwork and concrete to reduce the cost of 
ele uent maintenance to a minimum, even though a 
‘derable increase in first cost has been in conse- 
yo e entailed. One of the chief advantages that is 
aesmed for reinforced concrete is the protection offered 
; “the steelwork and the complete elimination of paint- 
and another advantage that will appeal to railway 

‘neers is that the strength of the structure continually 
eng eases With age. Moreover, the structures which the 
ote engineer has to build in this country to-day so 
pone have to be fitted in to connect with or to avoid 
existing works of irregular form, or are tied by other 
srevailiDg circumstances, and in such cases as these 
reinforced concrete has a great advantage over steelwork 
or brickwork, for instance. With these materials work 
of this character necessitates taking accurate dimensions 
or making templets; awkward connections, or cutting 
bricks, as the case may be; but reinforced concrete in 
the making is a wonderfully plastic material. The center- 
ing is prepared on the site to suit the conditions, and the 
concrete can readily be moulded to any desired form. It 
is therefore somewhat surprising that reinforced concrete 
as a material of construction is not more m evidence on 
the railways in this country, and that it is not so must 
be put down to a not unnatural diffidence to use a method 
of construction presenting such novel features, or to the 
fact that there are disadvantages outweighing the advan- 
vantages. , ’ : 

For instance, with such a comparatively high working 
compressive stress on the concrete as 600 lb. per square 
inch (383 tons per square foot) it is essential that the 
quality of the materials should be of the best, and that 
these should be properly mixed and the concrete well 
rammed. Railway work has often to be carried out 
hurriedly and under the difficulties which close proximity 
to the running lines entails, and it would not be desirable 
under these circumstances to use a material of construc- 
tion so largely dependent for its soundness upon the work 
done on the site. The time that must be allowed to 
elapse before the centering can with safety be removed or 
the structure subjected to any live load would in many 
classes of railway work prove a drawback, and sometimes 
an insurmountable one. Then there is the question as to 
whether much or any economy is obtained by the use of 
reinforced concrete in preference to other available and 
better known materials of construction, and, at first sight, 
it would not appear that the claim of the economy of 
reinforced concrete construction could be sustained. 

In Table I. a rough comparison has been made of the 
strength and cost of comparatively short columns by con- 
sidering the cost of a cube foot of various materials and 
the working loads for such cubes. For the reinforced 
concrete cube the percentage of longitudinal reinforce- 
ment has been taken as .8 plus .1 per cent. for binding or 
bracing wires, making a total of .9 per cent. 


TABLE I.—Strength and Cost of Short Columns. 
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Reinforced concrete 80,000 2 6 1 1 

Timber (deal) 115,000 3 0 1-4 1-2 

Blue brick in cement (18,000 1 1 say -3 “4 

mortar | 27,000 . 
Stel ... ... 1. .. | 2,080,000 | 65 0 26 26 


In the case of beams, it would appear that except for 
work of the simplest character the cost of 1 : 2 : 4 con- 
crete, including timbering, labour and placing the re- 
inforcement, is not less than 42s. per cube yard. The 
usual working compressive stress for such concrete will 
be from 500-600 lb. per square inch—say, 600 lb.—and 
the experiments of M. Considére and others have shown 
that about 14 per cent. of reinforcement is necessary 
fully to develop the compression strength of the concrete. 
The allowable stress in steel, either tension or com- 
pression, can be taken at 64 tons, or 14,500 Ib. per square 
inch, and the cost of rolled steel beams £12 per ton. 
14,500 

600 
as strong as reinforced concrete and volume for volume 
39 times as costly as concrete (not including the reinforce- 
ment). The addition of 1} per cent. of reinforcement will 
add (1} x 35) 52 per cent. to the cost of the concrete, so 
that the ratio of cost of steel to cost of reinforced concrete 


is r 35 , 
1S approximately i 55 = 23, or practically the same as 


Roughly speaking, therefore, steel is = 24 times 


a ratio of their respective strengths. The comparison 
“4 been made for solid beams. Now, the modulus of 
t — of a 12in. x 6in. x 54 1b. B.S. beam is 62.6 
neh units, and the width of a solid steel beam 12in. deep 
having the same modulus of section is = (} x bx 122 
ma (8 

a i? 2.61in., and the weight per foot 105 Ib. Taking 
ce ter case: An Sin. x 6in. x 35 1b. B.S. beam has a 
eae aimee of 27.6 inch units. An equivalent solid 
en De Bin. X 2.59in. (} x b x 8? = 27.6), weigh- 
“— lb. per lineal foot. . Aud age 
‘ia 9 Weight of the British standard beam is in each 

just half that of the equivalent rectangular beam, 


cover the cost of rolled joists, it may be said for this 
purpose that I-shaped beams are 50 per cent. more 
economical than solid steel beams. The writer has 
examined the sections of six different reinforced concrete 
floors in which the slabs form part of the main beams 
supporting them, and finds the average saving effected by 
adopting this construction in preference to a solid slab 
floor to be 60 per cent., the highest value being 64 per 
cent. and the lowest 54 percent. The measure of economy 
is thus very similar in the two cases. Examining for a 
moment the case of a timber beam, the allowable working 
stress for deal may be taken at 9001b. per square inch, 
and the cost 3s. per cube foot, so that comparing timber 


and reinforced concrete one may say timber is (soa) one 


and a-half times as strong and one and a-quarter times 
as expensive in first cost. Strength for strength, then, 
there would not appear to be any great measure of 
economy, as regards first cost, to be obtained by the use of 
reinforced concrete in preference to the other materials 
considered. 

It may well be asked if this apparent constancy in the 
ratio of strength to cost is a coincidence or whether it is 
the case that the utility of the article to a large extent 
fixes the price. As regards railway work it is not possible 
greatly to extend the list of materials, except, perhaps, to 
add that the cost of common brickwork in lime mortar 
and common brickwork in cement mortar is less than that 
of the blue brick in cement mortar considered, by just 
about the same proportion as the working loads adopted 
for these classes of brickwork are less. Of the materials 
considered, the advantage as regards cost compared with 
working strength rests, if anything, with timber. In the 
early days of railway construction timber was largely 
used, but in renewing timber bridges and viaducts, «c., 
the general policy has been to adopt structures of a more 
permanent character, with a view to diminishing the cost 
of maintenance. If reinforced concrete stands the test of 
time and is found, as is claimed, to mark a still farther 
advance in the elimination of maintenance, one may 
expect to see history repeat itself and this material largely 
used in place of steel work. Mention has already been 
made of the practice of encasing steel work in brickwork 
and concrete as a means of protection. In the case of 
bridges this generally takes the form of jack arches 


crete backing, and so long as the concrete adheres to the 
steel work this construction must be considered as a com- 
posite girder, and, making due allowance for the extra 
dead load to be carried, is stronger than a girder depend- 
ing only on its own section. 

It is not usual in making calculations of strength to 
take the concrete into account, except that by reason of 
the larger proportion of dead to live load the allowable 
stress in the steel work is taken as the maximum 
authorised by the Board of Trade, namely, 6} tons per 
square inch. In comparing the cost of a structure of this 
type with reinforced concrete the latter, of course, has a 
great advantage, because the concrete is common to both 
schemes, and while in the one it is doing useful work, in 
the other it is only regarded as adding to the dead load to 
be carried. 

Speaking generally, the various authorities in different 
countries are fairly unanimous on the method to be 
adopted in calculating the strength of reinforced concrete 
beams and on the values to be taken for the working 
stresses, but before adopting these values as a basis for 
the design of reinforced concrete structures for railway 
purposes the engineer will wish to satisfy himself that the 
factor of safety is comparable with that obtaining in his 
own practice with other materials. The calculations 
relating to reinforced concrete beams in the early part of 
the paper are based upon a working compression stress 


Diagram of total Stress 
nealecting tension in Con- 
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in the concrete of 600 Ib. per square inch, and a working 
tensile stress in the steel of about twenty-four times this 
amount, or 14,500 lb. per square inch. According to the 
generally accepted theory, the stresses in a beam can only 
bear this relation to one another when the cross sectional 
area of the tensile reinforcement is .8 per cent. of the area 
of the concrete. A number of tests have been carried 
out in which this condition has been approximately 
satisfied, and in beams composed of 1:2: 4 concrete 
which have been provided with adequate reinforcement to 
resist the shearing stresses and failed by compression of 
the concrete, the calculated maximum stress correspond- 
ing to the breaking load is generally about 2500 lb. per 
square inch. This gives a factor of safety of a little over 
four, or much the same as that obtained with steel work 
working at 6} tons or 14,500 lb. per square inch; but in 
certain cases the actual factor is probably a little higher 
than this for the reason which follows. A good many 
tests have been made on reinforced concrete beams, and 
from these it would appear that except for relatively 
small loads there is very little error caused by neglecting 
altogether the tension in the concrete. The condition of 
the beam under these circumstances is represented 
diagrammatically in Fig. 1b, and the distance of the 
neutral axis from the top of the beam is calculated to be 
38 per cent. of the depth in this case, in which there is 





and as the price taken for steel work was sufficient to 


springing from the bottom flanges of the girders, and con- |_ 


ments show the tensile strength of the concrete to be an 
important factor in determining the resistance of the beam, 
and the condition of stress is shown in Fig. 2 5, while the 
distance of the neutral axis from the top of the beam is 
calculated to be 54 per cent. of the depth. A series of 
experiments have recently been carried out at McGill 
University with the object of locating the position 
of the neutral axis at various stages of the loading, and 
ascertaining how the strain at different parts of the beam 
varies with the distance from the neutral axis. The distance 
of the neutral axis from the top of the beam was observed 
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to be 52 per cent. of the depth of the beam until a load 
was reached equal to about one-seventh of the breaking 
load. As the load rose to about one-third of the ultimate 
load, the percentage decreased to 41 rer cent., and 
remained practically stationary up to the breaking point. 
These results indicate that up to about one-seventh of the 
breaking load the concrete offers considerable tensile 
resistance, and at this point the calculated stress in the 
concrete is about equal to the ultimate strength of the 
concrete (not reinforced) in tension. For loads above one- 
third of the breaking load the tensile strength of the con- 
crete should evidently be neglected. The stresses in an 
actual test beam, Fig. 1, have been calculated in this way 
and plotted in Fig. 3. The breaking load was 5.8 tons, or 
roughly 13,000 lb., and in calculating the stresses for loads 
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up to 13,000 + 7, or 1900 Ib., the tension in the concrete 


has been taken into account. For loads above ae or 


4300 lb., the tension in the concrete has been neglected. 


It will be seen that for a load equal to one quarter of 
the breaking load the diagram indicates an actual factor 
of safety of 44 for the concrete and 43 for the steel, so 
that any error introduced by neglecting the tension in the 
concrete is on the side of safety, and the only question is 
whether this neglect does not result in an extravagant 
use of the reinforcement, which adds to the cost of con- 
struction without proportionately increasing the strength 
as a whole. 

Within the depth available for construction it may not 
be possible with only .8 per cent. of reinforcement to 
develop the necessary moment of resistance. This may 
be increased either by adding to the tensile reinforce- 
ment or by reinforcing the concrete in compression, and 
as regards the moment of inertia either method is equally 
effective within the limits of ordinary practice. There is, 
however, this difference: When the proportion of the 
tensile reinforcement is increased it has the effect of 
lowering the stress in the steel, a result considered desir. 
able by many authorities, as hair cracks are less liable to 
occur in the concrete surrounding the reinforcement. 
When the additional reinforcement is placed in the com- 
pression part of the beam the tensile stress in the tension 
reinforcement is increased. By increasing the tensile 
reinforcement and at the same time providing compres- 
sion reinforcement the unit stresses may still be retained 
at 600 lb. per square inch in the concrete and 14.500 Ib. per 
square inch tension in the steel, a figure roughly twenty-four 
times as high. This ratio (twenty-four) is obtained, for 
instance, when there is .8 per cent. of tension reinforce- 
ment ; when there is 1 per cent. of tension reinforcement, 
together with 4 per cent. of compression reinforcement; 
when there is 13 per cent. of tension reinforcement, 
together with 1 per cent. of compression reinforcement. 
But whenever the circumstances of the case permit, it is 
more economical to obtain the necessary moment of 
resistance by increasing the section of the concrete, and 
using a small percentage of reinforcement. 

It has been pointed out that if the proportion of re- 
inforcement be reduced below .8 per cent. the tensile 
stress in the steel is increased relatively to the maximum 
compressive stress in the concrete, and the tendency of 
the steel to slip in the concrete is increased corre- 
spondingly. It is for such a case as this that the indented 
bar has a special value, for not only is the steel from 
which these bars are manufactured capable of sustaining 





1 per cent. of reinforcement. For small loads experi- 


a high tensile stress, but the natural adhesion between 
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the steel and the concrete is augmented by the mechanical 
bond obtained by the indentations on the bar. 

Some mention has already been made of the economy 
obtained when a beam becomes of T section by reason of 
the inclusion of some part of a slab floor in the section of 
the beam. It would be impracticable to design floor 
beams of, say, 20ft. span to carry a fairly heavy load 
were it not for the possibility of utilising the floor itself 
to form part of the top flange, and it is very usual practice 
to take as much as five times the width of the beam as 
the effective width of the top flange. In the distribution 
of the compressive resistance of the concrete over such a 
considerable width as this, it is questionable whether the 
resistance developed at the limits of the width included 
will equal that immediately over the tension member of 
the beam. It would be extremely difficult, if not im- 
possible, to estimate the variation in the compressive 
resistance of the concrete, and the most that can be done 
is to ascertain that the assumptions made do not involve 
at any part of the section a shearing stress greater than 
the working resistance of the material. As it is quite 
usual to adopt the same working compressive stress for 
T beams as for ordinary beams, it is evident that the 
variation in stress which probably occurs in actual practice 
causes a maximum stress which exceeds the working 
limit by an amount greater probably than the excess of 
strength obtained by neglecting in design the tensile 
strength of the concrete. 

For the reinforcement of columns both longitudinal and 
spiral reinforcement have been adopted. M. Considére 
found that, judged by the breaking loads, spiral winding 
was 2.4 times as effective as the same weight put into 
longitudinal rods. Professor Talbot has also experimented 
with the two forms of compressive reinforcement and 
obtained a similar result. It has been said, however, that 
the value of the spiral winding in preventing the bursting 
of the concrete under compression is only developed to 
this extent as the breaking load is reached when the ratio 
of lateral strain to axial strain (Poisson's ratio) is relatively 
high. For working loads Poisson’s ratio is relatively very 
small, and it is probable that under the conditions which 
obtain in practice longitudinal reinforcement relieves the 
load on the concrete to a greater extent than the same 
weight of spiral winding. Generally the two methods of 
reinforcement are used together, longitudinal rods being 
bound or braced together with windings of soft wire of a 
smaller diameter. 








LOCOMOTIVE EXHIBITS AT TURIN. 
No. I. 

In a splendid exhibit of its locomotives and rolling 
stock the Paris, Lyon and Mediterranean Railway shows 
the first-built engine of its new simple-expansion type, 
No. 6101, with four cylinders and the “ Pacific ’ wheel 
arrangement. Apart from its remarkable performances, 
to which a wide publicity has already been given, on 
account of the use of the Schmidt superheater in its 
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P.L.M. SUPERHEATER ENGINE 


boiler, the engine is notable for several interesting con- 
structive details differing from those common to nearly 
all other French locomotives. These details are fully 
illustrated herewith, and therefore an abbreviated descrip- 
<n will suffice to make the whole construction perfectly 
clear. 

The origin of this new type, about which so much has 
already been written, lay in the desire to test its value 
against an entirely new type of four-cylinder compound 
engine No. 6001. From a number of trials made it was 
conclusively demonstrated that the new engine 6101 was 
very economical as a single-expansion engine using super- 
heated steam, while the compound engine was, on the 
contrary, a most uneconomical machine burning very 
much more coal than the average compound engine 
doing in regular service an equal sum of work upon 
similar inclines; in fact, the compound engine required 
7.8 kilos. of coal per 100 ton-kiloms. with trains of 315 
tons average weight instead of only 4 kilos. This heavy 


consumption by the experimental compound engine 
No. 6001 is not surprising, in view of the fact that the 





very best ascertained proportions for the cylinders, valves, 
and steam ways in simple-expansion engines using super- 
heated steam are always adopted on the recommendation 
of the interested superheater companies, and those pro- 
portions represent practical finality ; while for compound 
locomotives there is no corresponding authority to enforce 
the proportions which have been proved in practice to be 
the most economical and simple. Following on these 
tests, the company ordered thirty locomotives of the type 
here illustrated. 

Taking the average of all the trials made, it was shown 
that the superheated steam locomotive actually saved 
13.07 per cent. of coal per indicated horse-power hour on 
the pistons relatively to 6001, while, far more remarkable, 
it was able to develop a much greater horse-power in the 
cylinders and work at the drawbar than the compound 
engine even when the latter accomplished precisely the 
same amount of work in hauling a train of the same 
weight a given distance in a given time under the same 
atmospheric conditions. This unusual achievement is 
shown in the official publication issued for the Turin 
Exhibition, from which the following extract is made :— 
Competitive Test Trips with Superheated Steam Locomotive 6101 and 


Saturated Steam Compound Locomotive 6001 between Laroche and 
Blaisy-Bas. 


Total distance, 133 kiloms. Total vertical rise of line, 318-3 mm, 
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The aggregate horse-powers developed by the super- 
heater locomotive are thus shown to be 3318, while the 
compound only developed 3088 in hauling the same loads 
the same distance in less aggregate time and in less 
favourable weather in every case, as here shown. This 
marked inferiority of the compound engine, both in the 
cylinders and at the drawbar, to develop as much power 
while doing heavier work, figures against the latter be- 
cause the results are officially given on the basis of coal 
consumption per horse-power, indicated only, and not per 
ton-mile run. Poor though the compound performance 
is, it may perhaps be noticed that in one case, where the 
atmospheric conditions were fairly equal, the two engines 
6101 and 6001 appear to be equally matched, as shown 
above in the trip with 350 tons, when the superheater 
locomotive only took 20 sec. more time, and only con- 
sumed 3240 kilos. of coal against the 3205 kilos. of the 
compound, which is practically the same thing. This 
method of comparing the work of locomotives, merely by 
the weight moved a given length in a given time under 
similar atmospheric conditions, is perhaps somewhat un- 
scientific, since, with nicer measure, the coal consumption 
per horse-power indicated is shown on the same line in 
the official report to be 1.359 kilos. for the superheater 
locomotive and 1.454 kilos., so proving conclusively that 
the compound burned about 7 per cent. more coal for 
the indicated work, although the latter actually burned 
less coal, and even gained a few seconds, without enjoy- 
ing any better conditions. as is made clear by the report 
itself—see above, “load 350 tons.” 

The immensely superior capacity of the superheater 
locomotive 6101 to develop greater power in the accom- 
plishment of what is apparently exactly the same ton- 
mile-hour work, as it is usually understood where no 
measure of the work in the cylinders is made or computed, 
contributes appreciably to the claimed economy of 13.07 
per cent. Certain cases, however, show that with 
equality of atmospheric conditions, accompanied by a 
rather better time for one engine, the consumption may 
tell against the latter, as thus given in the report :— 


Laroche to Blaisy-Bas. 


Load 410 tons. Fine weather, with medium wind. 
Superheater. Compound. 
Coal consumption, kilos. ... 4075 3900 


Difference of consumpticn in favour 

of compound, percent.... ... ... —  ... «. 4:3 
Difference of consumption per indi- 

cated horse-power in favour of 

superheater, percent. ... ... ... Il-l 1. 2. — 

The test trips included coach loads of up to 450 tons, 
and although the compound made the shortest time with 
this latter load, neither in this or any other trip is the 
compound shown to have developed the same cylinder 
power ; and in only one trip made in a high wind is it 
shown to have exerted a greater average drawbar pull. 
Even in this last instance also the average indicated 
power for the compound was less. As the coal consump- 
tion in every trip is divided by the number of horses indi- 
cated, the result proved is that the engine developing the 
highest power in order to pull one ton one mile in one 
hour on a given fuel consumption is the most economical 
machine. 

From the compilation of an immense amount of minute 
data of the operation and working of the unsuccessful 
compound type No. 6001, it has become apparent that its 
cylinders are too small for the great boiler capacity, and, 
in consequence, it has to be operated with the uneconomical 
cut-offs of from 60 to 63 per cent. when pulling loads of 





* The engine weights differ slightly :—Locomotive 6101, with super- 
heater, loaded, 93.8 tons ; Locomotive €001, without superheater, loaded, 
91,9 tons. 





ia, -. 
400 to 450 tons, such as are obviously withi 
of the boiler. The rate of expansion With ee, Bowe 
63 per cent. is only about 5.5 times, and therefor teh, 
equal to that of a simple engine working at 18 “4 = 
cut-off. It has now been recognised that a fas be 
engine should work between the limits of 40 per cent, 
50 per cent., or average of 46 per cent., at full speed. - 
full load on the level, in order, with the ratio of a wae 
volumes of 1 : 2.5 employed by the P.L.M., to ronan 
expansion of about 7.7 times and the moderate cathy = 
— corresponds with that range. i 

he experimental compound engine, whose info: 

results led to the coal of the a0 Pecos 4 
has a boiler 48 per cent. greater in heating surface A 
cylinder volume only 24 per cent. greater than the : 
portions employed in the present standard type wd 
saturated steam express compound locomotives welll 
the heaviest traffic on the P.L.M. main lines, "8 

In view of these experiments the next lot of thirt 
engines to be built will be compounds of improved pro ~ 
tions as dictated by recent experience. These factg i 
made known will prevent the wrong impression prt 
further ground that the P.L.M. considers the rm 
compound type definite, and also make clear the condi. 
tions which have led to the construction of anothe, 
compound type which may, equally as not, more than 
reverse the test results referred to. The compounj 
engine is in general susceptible to the influence of minut, 
details of design which may make it 10 per cent, les 
economical than simple engines, or 35 per cent. more 
economical. Merely by increasing the high-pressure 
cylinder clearance, and giving 2 mm. lead to exhaust on 
the low-pressure valves, the P.L.M. recently increased 
the efficiency of one of its compound types by 18 per 
cent., or equal to the economy realisable by the applica. 
tion of superheaters and all which they entail. Ing. 
dentally the P.L.M. realises 13 per cent. to 14 per cent, 
economy when the test is between saturated and 
superheated steam compound locomotives. 

In the meantime the new single-expansion engines 
represent a between-stage in P.L.M. practice of unusual 
interest. In 1888 the P.L.M. Railways led the world jn 
the introduction of extraordinarily high pressures—213 |b, 
—and for large express engines it is the first to revert to 
170 lb. pressure. The high pressures were not a success, 
The P.L.M. certainly obtained less brilliant results with 
its high-pressure compound engines compared with its 
ordinary low-pressure engines than the “ Nord” did, and 
does, with 150 lb. pressure in all competing engines, 
simple and compound. The reversion to 170 Ib. or 120|b, 
for any system depends solely upon sufficient cylinder 
and boiler capacity; but the experiments of the P.L.M. 
show that if the steam is superheated there is a peculiar 
obstacle to the reduction of the pressure in compound 
engines, which does not, however, exist with saturated 
steam. 

Constructively, the simple-expansion engine is notable 
for its simplicity, as compared with the compound engine 
No. 6001. It has all four cylinders in one transverse line, 
instead of being placed in two longitudinal planes bridged 
over by outside receiver pipes as in engine 6001. This 
simplification makes for steam economy in eliminating 
sources of loss by pipe friction and condensation. Then, 
also, one set of valve gear suffices to operate two valves 
in the simple-expansion engine, so reducing mechanical 
friction, cost and weight, as compared with the four 
valve gears, and a special automatic arrangement for 
fixing the low-pressure cut-off at 63 per cent.—Henry 
system—in the compound engine. The non-compound 
engine possesses nearly all the simplicity of the Webb 
type of four-cylinder non-compound and compound en. 
gines, but with the difference that the traversing rocker 
arms for the inside valves are placed behind the cylinders 
instead of in front as employed in the Webb locomotives. 
The compound engine 6001 is, in reality, a very com- 
plicated machine relatively to the modern engines of the 
system, which are enabled to develop equal power in both 
expansions, with a single valve for each pair of cylinders 
and no rocking transmissions. 

A new feature in the boiler is the round-topped fire-box 
shell with deep fire-box and wide grate in place of the 
customary “ Belpaire” flat-topped fire-box. Except the 
fire-box of copper the whole boiler is of mild steel, and 
brass plates are used for the clothing. French boilers 
usually have no lagging. In this case, to prevent radia- 
tion, asbestos felt is used. As in most French boilers 
having superheated steam pipes, the fire door is made to 
open inward, so that with any rupture of tube or pipe 
the rush of steam would close the door automatically. 

The rolling gear, bogie, &c., are very interesting, but 
the drawings are sufficiently detailed to reveal the 
peculiarities of construction without textual description. 








AUTOMATIC COALING OF SHIPS. 


ABOUT a year ago there was placed in service at Holyhead 
a novel coaling barge, built at the Dublin Dockyard Com- 
pany’s yard to the designs of Commander Holland, the 
marine superintendent of the London and North-Western 
Railway. 

The barge has a length of 154ft. 6in. overall, a breadth of 
27ft. and 11ft. 6in. over the moulding. It is named Herald. 
As will be seen from Fig. 1, it has eighteen coal pockets— 
nine on each side—each holding about 25 tons, or three 
wagon loads, of coal. The pockets are divided from each 
other by steel bulkheads of gin. plate, stiffened by 2din. by 
Qhin. by Zin. angle bars. Between the two rows of pockets 
is a well, 20ft. Gin. deep and 4ft. Gin. wide, over which work 
two carriages supported by six wheels—three wheels on 4 
rail on each side of the top of the well. Each carriage 
supports an elevator having 58 buckets. The whole weight 
of the elevator is carried by a trunnion which rests 10 
bearings on the travelling carriage. The buckets are tt- 
angular in shape and are made of wrought steel. They at 
3ft. wide, and the centres of the connecting links are 18in. 
apart. There is ample room in the buckets for any size of coal. 
The lower end of the elevator is kept about 1in. clear of the 
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bottom of the well by strong stays from the after end of the 
travelling carriage. 

When the elevator is in position for coaling a steamer, the 
lower part is adjusted to the door of the pocket. The doors 
are in two parts, so that only half the opening may be made 
first if necessary. They are kept in position by four clamps 
—two for the lower part of the door and two for the upper. 
If only the lower opening is to be made, the two clamps are 
knocked away and the lower door is turned on its hinges by 
a chain, operated by a hand winch on the platform. If the 
full opening is to be made, all four clamps are knocked 
away. The coal then flows out of the pocket by gravity into 
the boot of the elevator, and is raised thence by the buckets. 

The string of buckets is operated by the top drum, which 
is driven by an internal epicyclic gear, so arranged that it 
takes ten revolutions of the shaft to cause one complete revo- 
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lution of the drum. The ratio of the driving wheel of the 
drum to the spur wheel on the crank shaft of the engine may 
be anything required. In the case of the Herald it is eight 
to one, which gives a very large multiplying power from the 
crank shaft, and enables the heavy string of buckets to be 
worked at 65ft. per minute by a small direct-acting double- 
cylinder engine, with Tin. by 10in. cylinders. In actual 
operation it is found that the elevators require but_little 
steam, and are economical in working. 

The arrangement applies to coaling ships either through 


| 
| raised and lowered, and worked practically like a modern 
gun. When steaming, the conveyor is taken from the 
elevator and turned fore and aft. The Herald can coal at 
the rate of 300 tons per hour. The absence of dust will be 


the engines on the elevator into the coal. 

Steam for driving the barge and for working the elevators 
and conveyor is obtained from a Blake patent vertical multi- 
tudinal boiler 12ft. high, 5ft. Gin. diameter, with a working 
pressure of 901b. It is placed in the stern of the boat, and 
steam is conveyed by flexible tubing. The travel of the 
elevators is determined solely by the length of steam tubing. 
The elevators are moved to and fro by a chain lead driven by 
a donkey engine in the stern. The Herald has a speed of 





5 knots through the water, and is driven by twin screws 
operated by two sets of compound surface-condensing engines 





Fig. i—PLAN AND SECTION OF COALING BARGE 


| with cylinders 6}in. and 124in. diameter and a stroke of 
8$in. The colliers may, of course, be of any size, and the 
| number of elevators is unlimited. The system admits of 
| great flexibility in coaling steamers. While waiting for the 
| coal, after it has been placed in the bunkers, to be trimmed, 
| or for other reasons, the elevators may be moved to the next 
| port-hole ; or the barge itself may be moved. There should 
| therefore never be any difficulty in getting all the elevators 
| with which the barge may be equipped working simul- 
taneously. The patents for the system are owned by the 








Fig. 2—CONVEYOR INCLINED UPWARDS 


side bunkers or through hatchways in the deck. Side bunkers 
are used on the London and North-Western Company’s 
steamers, and the coal is passed from the string of buckets 
into the bunkers by means of a steel shoot, 34ft. long, con- 
nected by ropes at the ends of the shoot through pulleys | 
attached to the crosshead of the elevator. In Fig. 3, page 332, 
both elevators are at work coalingthes s. Hibernia through two 
side bunkers simultaneously. In Fig. 5 the Herald is shown 
with the shoots in opposite directions and feeding two boats | 
at the same time. 

When coal has to be fed into a ship through openings in 
the deck the shoot is removed and a conveyor substituted. 
This was also designed by Commander Holland. It is not 
seen in Figs. 3 and 5, as it is not required for the railway 
boats at Holyhead and so is kept on shore. The conveyor is, 
however, seen at work in Fig. 4, which also affords an 
excellent view of the upper part of the elevator without the 
shoot. The conveyor is carried on a carriage along the same 
lines as the elevator travelling carriage. 


upwards for 18 deg.—see Fig. 2—and downwards for 30 deg. 
It can be revolved completely round, moved fore and aft, 


It can be turned | 


Holland-Johnston Patents Company, Limited, Baltic House, 
Leadenhall-street, E.C. 








RAILWAYS IN THE SIXTEENTH CENTURY. 


THE earliest account of railways or wagon-ways in England 
hitherto known refers to their use in the Newcastle 
district in the seventeenth century. A well-known quota- 
tion from Grey’s ‘‘ Chorographia, or a Survey of Newcastle- 





upon-Tine,’’ 1649, reads :—‘‘ Some South gentlernen hath | 


upon great hope of benefit come into this country to hazard 
their monies in cvale pits. 


with his thirty thousand pounds; who brought with him 


many rare engines not known then in these parts; as the | 


art to boore with iron rodds to try the deepnesse and thick- 
nesse of the coale; rare engines to draw water out of the 
pits ; wagons with one horse to carry down coales from the 
pits to the stathes, to the river, &c. Within few years he 





noticed. This is effected by feeding the exhaust steam from | 


Master Beamont, a gentleman | 
of great ingenuity and rare parts, adventured into our mines | 


es, 
eT 


consumed all his money, 
horse.”’ 
It has been assumed, perhaps too readily, 


sé 


and rode home upon his light 


that the allusion 
to ‘‘ wagons with one horse’’ points to a railway. Mr 
Galloway—‘‘ Annals of Coal Mining,’’ 1898—states that yf 
is clear from the books of the Hoastmen’s Company that 
railways had not come into existence in the Newcastle dis. 
trict in 1600, and that the earliest distinct reference to them 
occurs in 1660. 

Fresh light on the early history of this subject, and of coal 
mining, is afforded by the ‘‘ Report on the Manuscripts of 
Lord Middleton, Preserved at Wollaton Hall, Nottingham. 
shire,’’ which has been issued by the Historical Manuscripts 
| Commission. Some of the entries contained in this report 
| make it clear that railways were in use in Nottinghamshire 
before the end of the sixteenth century. Coal mines are 
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referred to as early as 1316, and in the reign ot 
Elizabeth coal was being worked on quite a considerable 
scale on the estates of Sir Francis Willoughby, of Wollaton. 
In a statement of the charge, receipt and delivery of coals at 
Wollaton, week by week, from October, 1597, to October, 
1598, we read: ‘‘ The wholl gettes this yere 13,264 rookes, 1 
quarter. The wholl sale and deliverie to all persons, railes, 
and bridges : 13,271 rookes, 2 quarters. 

We have here a distinct mention of rails. Any doubt as 
to what they may have been used for is removed by two 
documents a little later in date. In an agreement made 
June 15th, 1609, between Sir Percival Willoughby, knight, 
and Robert Fosbrooke, of Trent Bridges, within the county 
of the town of Nottingham, yeoman, “‘ his poore servant,” 
Sir Percival covenants to set, stack, or ‘‘ rooke’’ yearly, 
during the ensuing seven years, ‘‘at Wollerton lane end at 
the new rayles end ’’ 3000 ‘‘rookes’’ if new drawn and for 
the most part hard coals, which Fosbrooke is to convey to 
the Trent Bridges at Nottingham. Among the clauses is one 
to the effect that Sir Percival is to appoint a man to see to 
the safe keeping of the coals at the ‘‘rail end.’’ In 1610 
(1st May) Fosbrooke writes to Sir Percival :—‘‘I beseeche 
you to take order with Sir Thomas that we maie have libertie 
to bring coales downe the railes by wagen, for our cariadges 
onely, and we will bring them downe by raile ourselves, for 
Strelley cartway is so fowle as few cariadges can passe.’’ 

It will be observed that the statement of 1597-8 treats the 
rails as a matter of common knowledge ; the report contains 
no indication of the date at which they were laid down. 
The term ‘‘ rooke’’ is defined in another letter :—‘‘ Everie 
rooke to conteyne in measure 2 yeardes one quarter hye, and 
one yearde square, close stacked.’’ 

The ‘‘Sir Thomas’’ mentioned above was Sir Thomas 
Beamont. It clearly appears from other entries in this 
report that he and his brother, Huntingdon Beamont, were 
largely interested in coal mining in this district, and it seems 
not improbable that Huntingdon Beamont is identical with 
the ‘‘ Master Beamont’’ mentioned by Grey, and that the 
expression ‘‘ wagons with one horse’’ did, as a matter of fact, 
refer to railway wagons. 

A few points in connection with coal mining may be noted. 
A deed of 1316 mentions le dampe, and another of 130 
‘‘culm.’’ A document of about the year 1600 gives a list of 
fines for various offences in connection with a coal mine, in- 
cluding :—‘‘ If aney one be takene withe aney of the pit 
candels bearinge whome to his house, iijs. iiijd. And if aney 
one be taken cuttinge of anye of the pit rowpes or withe aney 
in his howse to lowse, vjs. viijd.’’ 








THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The proposed 
change of name of this Institution has now been sanctioned by the 
Board of Trade, and the Institution will hereafter be known as 
‘The Institution of Automobile Engineers,” the word “ Incorpo- 
rated ” being omitted. It is anticipated that the new programme 
for the session 1911-12, which contains a list of papers on various 
subjects by a number of good men, will be published within the 
next fortnicht. 

ENGINEERING 


Gotrinc Socrety.—The Engineering Golfing 


| Society is to ho!d its autumn meeting on Wednesday, October 11th, 


on the course of the Stoke Poges Golf Club, near Slough. The 
society, which was founded in May, 1907, is steadily growing in 
| numbers, and includes among its members a great many well- 
known engineers and golfers. Competitions are held twice 
annually, and matches are played against kindred societies. 
Monier of any recognised golf club are eligible for membership, 
provided they belong to the Institutions of Civil, Mechanical, and 
| Electrical Engineers, or the Institution of Engineers and Ship- 
builders in Scotland. The annual subscription is 5s., and applica- 
| tion for membership should be made to the honorary secretary, 
| Mr. Seymour Price-Williams, M. Inst. C.E., 5, Victoria-street, 


| Westminster, S. W. 
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INSTITUTE OF METALS. 
No. II.* 

aper taken at the meeting on September 

20th was that by Dr. Ww. M. Guertler, “ The E ectrical 

Conductivity and Constitution of Alloys,” of which the 

official abstract runs as follows :— 

The ai i r, which is one mainly of theoretical interest, 
is The sie te property of electrical conductivity in its 
std ome upon the practical determination of the constitution of 
alloys. The so-called ‘‘ equilibrium diagram” for alloys is now 
almost universally accepted as the basis for any systematic study 
of the properties of alloys, and hence it is of great importance to 
be able to construct it accurately, and to have a thorough knowledge 
of it. The relationship between concentration, temperature, and 
any given property - electrical conductivity, specific volume, 
magnetism, &e.—is best and most clearly brought out by the em- 
ployment of a co-ordinate system in those dimensions. Thus, 
taking concentration and temperature as the base, we can 
erect ordinates from it whose lengths are proportional to the 
numerical values of the property under consideration, and so 
obtain a series of intersecting curved surfaces, each of which 
corresponds to a particular phase region of the equilibrium dia- 
gram. ‘The converse roblem is one of great importance, viz., that 
of obtaining the equilibrium diagram—when it is unknown—by pro- 
jection from these surfaces on to the basal plane. The best-known 
method, and one which has been hitherto, and is still, most 
universally employed for the determination of the equilibrium 
diagram, is that known by the name of ‘‘ thermal analysis,” in 
which special account is taken of the variations in the ‘‘total 
heat’ of the systems under consideration. The author discusses 
at length the limitations of ‘‘ thermal analysis,” and, in particular, 
explains why it fails in those cases where, as so often happens in 
practice, a state of complete stable equilibrium is unattainable 
within a comparatively short interval of time. The respective 
merits of electrical conductivity and of specitic resistance measure- 
ments are set forth and illustrated by numerous examples from 
practice. 

Dr. W. Rosenhain, in opening the discussion, said that 
metallurgists would welcome the method of research 
described in the paper, but it was well to recognise that 
the method, however useful it might prove, had its 
special limitations. It was necessary, for one thing, to 
have the alloys in regular geometrical shape and sound, 
and that was not possible with the large majority of 
alloys which had to be investigated. Another objection 
was that this electrical method was mainly limited to an 
examination of the changes which took place in com- 
pletely solid alloys. It was also necessary that the 
alloys should be in a condition of complete equilibrium. 
He did not desire to depreciate the value of electrical 
methods, and, indeed, metallurgists had too much 
neglected this adjunct in their adherence to thermal 
analysis and microscopical examination. He was of 
opinion that a good deal of work might be done in the 
direction indicated by the author. 

Dr. Cecil H. Desch drew attention to the fact that 
there was one fundamental question which was not yet 
solved—how in the case of a mixture of two metals the 
composition of the mixture influenced the conductivity. 
Even the simple question of whether to plot specific 
resistance, or specific conductivity, against composition had 
not yet been answered. Considerations of this character 
affected the whole idea of the constitution of alloys. The 
method described had, however, yielded definite evidence 
of the existence of intermetallic compounds in solid 
solution, and had furnished proof of the existence of com- 
pounds in the liquid state such as had not been previously 
obtained. 

Professor Thomas Turner said that the bearing of the 
paper from the practical standpoint was that in view of 
the impossibility of obtaining material of good conductivity 
from an alloy, research might be focussed upon the task 
of improving the mechanical and other properties of the 
alloy to compensate for the lower conductivity. 

Professor H. C. H. Carpenter believed that the 
measurement of conductivity might throw light on the 
boundary of the homogeneous field in solid solutions. 

Dr. Guertler, referring to Dr. Rosenhain’s statement as 
to the need to establish a state of equilibrium before 
measuring the conductivity, explained that one advantage 
of the method was that it was possible by repeated tests 
to measure the specific resistance until the values were 
constant and equilibrium was attained. Reference had 
been made to the plotting of the curves in the case of 
intermetallic compounds, but he thought a diagram could 
be obtained which even followed those compounds. 
Corrections would of course have to be applied to make 
the curves fit a simple formula. He recognised that 
there were difficulties yet to be overcome in the application 
of the method described, and he hoped to receive the 
assistance of other metallurgists in this work. 

The next paper taken was that by Mr. D. R. Pye, 
“The Mechanical Properties of Hand-drawn Copper,” of 
which an abstract follows :— 

In this paper the lack of any satisfactory definition of standard 
hard-drawn My sd is pointed out. Although the Post-offics 
specification is highly satisfactory for the sizes of wire used in tele- 
phone and telegraph construction, it is quite unsuitable for larger 
sizes. The various definitions adopted from time to time are 
reviewed, and it is suggested that the one at present adopted by 
the Engineering Standards Committee, viz., ‘the term hard- 
drawn copper wire shall apply to copper wire which does not 
elongate more than 4 per cent. on a gauge length of 10in. when 
broken by tension,” though not contradictory of the properties of 
hard-drawn copper, is unsatisfactory, since a specification should 
preferably fix a minimum elongation as a safeguard against the 
wire becoming brittle. An important point is that tensile strength 
per square inch and elongation at fracture both depend on the 
diameter of the wire. 

Experiments are described confirming a suggestion made by Mr. 
A. P. Trotter that this tensile strength per square inch diminishes 
with increase of diameter according to a linear law. It is also 
shown that the elongation at fracture for similarly manufactured 
wires depends very much on the diameter, being considerably 
greater for larger sizes of wire. .In view of these experiments it is 
Suggested that a satisfactory definition of hard drawn copper wire 
would fix a minimum tensile strength per square inch given by 
the formula T = 30 — 20 D, and a minimum ee per cent. 


THE second p 


recent experiments in America showing the effect of hard-drawing 
upon the electrical properties of copper. 

Mr. A. P. Trotter (Board of Trade) said that the Engi- 
neering Standards Committee had been somewhat criti- 
cised in the paper, and he took upon himself the responsi- 
bility for any remarks made upon that head. A great 
deal of work remained to be done upon the subject of 
copper wire. It had been suggested that the outer skin 
might be dissolved away by acids and the properties of 
the core investigated. He also believed that the micro- 
structure of the ends of the copper wire might be 
examined with advantage. The me rocess of wire- 
drawing was a mystery to outsiders, and there was the 
greatest difficulty in obtaining information. Manufac- 
turers would not describe their processes, and users had 
to take what they could get rather than what they 
wanted. On the other hand, such operations as were 
necessary for a proper investigation could hardly be con- 
ducted in the laboratory, and he hoped the work might 
be undertaken by some members of the Institute. 

Mr. G. F. Gaywood pointed out that in the case of the 
overhead trolley wire it was necessary to have the mini- 
mum of elongation associated with great hardness. 

Professor Henry Louis said that the general opinion 
among wire makers was that the amount of extension 
was of comparatively little importance. He would like 
to know if the ordinary torsion tests had been applied ? 

Sir Gerard Muntz commented upon the fact that speci- 
fications frequently failed to take into account the amount 
of work put upon the metal. The same specification 
was used over and over again for different gauges of wire 
within such wide limits as 16in. down to fin. wire. It was 
absolutely essential in drawing up a specification that 
regard should be had to the diameter of the wire. 

Mr. Pye, in his reply, referred to the difficulty of carry- 
ing out the torsion test satisfactorily owing to the problem 
arising in connection with the damage effected by the grip. 

The last paper on September 20th was that by Mr. 
G. L. Haughton and Professor Thomas Turner on 
“ Volume Changes in the Alloys of Copper and Tin.” 

Dr. W. Rosenhain questioned the soundness of the 
method adopted, expressing the opinion that while for 
rough approximation it might suffice, in workshop prac- 
tice, for scientific work such a method was out of court. 

Dr. C. H. Desch could not accept the interpretation of 
the results made by the author. He believed the effects 
observed to be largely due to crystal thrust. At this point 
the Conference adjourned until the following day. 

Professor Thomas Turner, in replying on the discus- 
sion when the Conference met on September 21st, 
claimed that there was no doubt that the expansion or 
contraction measured had their exact counterparts in 
practice, while the results obtained had been confirmed 
by other experiments, notably by Keep in America, and 
by Wiist in Germany, who had used different appliances. 
Many important expansions had been recorded at tem- 
peratures far below the solidus point; in some cases as 
much as 400deg. Cent. below the point of complete 
solidification as shown by the thermo-couple. In such 
phenomena crystal thrust played no part. Dr. Rosen- 
hain’s criticism was based upon the asumption that 
it was desired to determine the constitution of a series of 
alloys from the expansion. That was not the case, 
although it would seem that there ought to be a connec- 
tion between expansion and constitution. 

The next. paper taken was that by Dr. W. Rosenhain 
and Mr. S. Archbutt, “The Alloys of Aluminium and 
Zine,” which was briefly introduced by Dr. Rosenhain. 

The paper describes a detailed investigation of the constitution 
of the alloys of aluminium and zinc, which was undertaken in con- 
nection with an extended research on the — alloys of aluminium 
—the latter research being carried out by the authors on behalf of 
the Alloys Research Committee of the Institution of Mechanical 
Engineers. The present paper describes the detailed thermal] and 
microscopic study of the alloys. A long series of cooling curves 
were taken at a very slow rate of cooling, and in many cases the 
ingots of the alloys were subjected to prolonged annealing before 
the cooling curves were taken. The microscopic examination of 
the slowly cooled alloys was supplemented by the study of speci- 
mens which had been annealed and quenched at various definite 
temperatures, 

The results are embodied in an equilibrium diagram which 
differs considerably from the diagram of Shepherd, which has 
hitherto been accepted. ‘hese differences result from the dis- 
covery of the existence of the definite compound Al, Zn, which has 
a stable existence only between 443 deg. Cent. and 256 deg. Cent. 
In the majority of the alloys this compound is only slowly formed 
by a reaction between crystals of zinc and an aluminium-rich 
mother pe at 443 deg. Cent. At 256 deg. Cent., however, the 
compound again decomposes into practically pure zinc and an 
aluminium-rich solid solution. This decomposition is, however, of 
special interest because it produces a finely-laminated constituent 
closely resembling the ‘‘ lite” of carbon steels, The research 
has been carried out in the Metallurgy Department of the National 
Physical Laboratory. 

Mr. A. G. Gwyer said that the compound Al, Zn; referred 
to was interesting from one or two theoretical points 
of view. Dr. Rosenhain had explained very fully the 
nature of the change where the intermetallic compound 
broke up on heating. On the other hand, the reverse 
change took place on cooling. It was a point which had 
not up to the present time been clearly understood. 
Another point of considerable interest was that the arrest 
in the cooling curve was very small, which was perhaps 
the reason why it had been overlooked by Shepherd. 

Dr. Guertler said that the tendency hitherto had been 
to regard the diagram of these alloys as a very simple 
one. He believed that as more work was done other 
points would be established. 

Mr. A. V. Hussey reminded the Conference that the 
majority of the aluminium-zinc alloys put on the market 
contained from 10 per cent. to 30 per cent. of zinc. A 
serious drawback to their use was that they were subject 
to corrosion, but it would seem that if an alloy could be 
obtained which was homogeneous it might be more 
resistant to corrosion. 





at fracture given by the formula e = 6 D, where in 
inches, _This specification would hold good for all sizes up to 
0.5in, diameter, Finally, this suggested definition is com 

with the specifications of the American Society for the Testing of 
Materials, and an appendix is added giving the results of some 





Dr. H. C. H. Carpenter said that a point of general 
interest which applied to many alloy systems was that 
the beta constituent was only stable within a small range 
of temperature. 





* No, I. appeared September 22nd. 


Dr. Rosenhain, in replying, referred to the question of 





the practical application of the alloys. On that head he 
would ask that a little patience should be exercised. He 
hoped to deal with that aspect in a paper to be presented 
to the Institution of Mechanical Engineers, but he might 
state at once that there was reason to believe that the 


zinc rich alloys might be found useful incommerce. The 
mechanical properties of those alloys had been shown to 
be good, and they were carrying out mechanical tests 
over the whole series. The corrosion question would 
also receive attention. 

Professor Henry Louis presented a short paper on 
“ The Failure of a Brazed Joint.” It gives a brief account 
of the investigation of the cause of a failure in the braze 
of a steam pipe on a steamer, undertaken at the instance 
of the Board of Trade. The author shows that the failure 
was due to corrosion following certain well-defined lines 
in the brass, and he traces the cause of these lines to the 
presence of small quantities of lead and tin in the original 
brazing spelter. The lead-tin alloy separating out 
between the crystals of brass formed planes of weakness 
that gave access to the corroding solutions, and this 
brought about the gradual corrosion of the entire brazing 
material. 

Mr. J. T. Milton, in opening the discussion, said that 
defects of the character described in the paper were not 
infrequent. In his opinion, the failure was often 
attributable to something in the brazing metal, and 
manufacturers whom he had consulted on the subject had 
stated that it was necessary in making brazing metal to 
use copper absolutely free from arsenic or antimony. 

Professor A. K. Huntington said that there were so 
many loopholes for accidents in connection with brazing 
of copper pipes that he regarded it as a barbarous prac- 
tice which ought to be given up. Other methods were 
now available which had been shown to be satisfactory, 
the only disadvantage being that they were more costly. 

Sir Gerard Muntz, speaking from practical experience, 
challenged the statement of the author that it was the 
lead which was the injurious element. Sir Gerard stated 
that he was convinced that the trouble arose from the tin 
and not from the lead. 

Mr. J. M. Allan referred to experience in the production 
of bronze alloys with pure copper, pointing out that the 
result was a reduction in the tensile strength and general 
mechanical properties of the alloy. Ordinary copper with 
a percentage of arsenic was more suitable for the work. 

Prof. Louis, in his reply, expressed his agreement with 
the opinion that the brazing of copper pipes was an un- 
satisfactory practice, and said he had pointed out to the 
Board of Trade that the risks incurred could be avoided by 
the use of solid drawn steam pipes. 

Mr. C. A. Edwards then presented his paper, “ Further 
Notes on the Nature of Solid Solutions.” 


The main object of this paper is to deal with a few points of 
interest and difference raised in the discussion on a previous paper 
by Mr. Edwards on the same subject, and also to stimulate further 
discussion on a matter which is not purely of scientific interest. 
The main conclusion in the previous paper was that “‘solid 
solutions of two metals or intermetallic compounds are intimate 
crystalline mixtures, and whilst the crystals are so small that the 
mass appears quite honiogeneous they are, nevertheless, sufficiently 
large to retain their identity.” The principal objection to this 
view was that it is opposed to the Phase Rule. A general review 
of solutions—gaseous, liquid, and solid—is given in the present 
paper, after which review the author concludes that the above 
idea does not conflict with the Phase Rule, and, in fact, the Phase 
Rule was never intended to extend in its application to the internal 
nature of a constituent. As regards solutions in general, Mr. 
Edwards holds that gaseous, liquid, and solid solutions are members 
of the same family, the different states of these members being 
due to differences in their molecular aggregation. 


Dr. Guertler said there were indications that solid 
solutions were not built up from atoms in quite the simple 
way generally assumed. There was a profound difference 
between homogeneous and heterogeneous conditions, and 
the question to be solved was if any dissolved body or 
material isolated in a solid solution was sufficiently 
isolated to be independent in its properties. The 
matter was one which called for further research. 

Mr. O. F. Hudson said that there were some well- 
founded conclusions as to the nature of solid solutions. 
The most important related to the possibility of sub- 
stances preserving their individuality. He could not 
accept the suggestion that a solid solution was built up 
of a number of minute crystals. 

Dr. Gwyer failed to find any experimental evidence 
that solid solutions were intimate crystalline mixtures. 
At the same time he was in agreement with the state- 
ment that an intermetallic compound did retain its 
properties in solid solution. 

Dr. Desch said that the question was quite an old one. 
There were two views possible—one that there was inter- 
penetration of the space lattices, the other that the 
solution was built up of distinct and different bodies. 
There was not at present sufficient evidence to decide 
between these two views. 

Mr. Paul T. Bruhl submitted a paper on “ The Corrosion 
of Brass, with Special Reference to Condenser Tubes,” 
which we deal with elsewhere. 

Sir Charles Parsons referred to the use of compound 
tubes for boilers, which, however, had not been very 
successful in practice. Condenser tubes of different 
metals had also, he said, been experimented with, but not 
to any great extent. It had been suggested that such 
tubes might be drawn with an insulating material between 
the two, and the inner made electro-negative or positive 
to the outer. He desired to draw the attention of the 
Corrosion Committee of the Institute to this point. 

Mr. Gerald Stoney said he had collected evidence as to 
the behaviour of old condenser tubes as compared with 
those made during the past few years. When this 
evidence was analysed it tended to prove that the older 
tubes stood better against corrosion than modern tubes. 
In that connection he would remind the Conference that 
the material employed in the old tubes was not nearly so 
pure as that used to-day, and that suggested that the 
effects of various impurities found in the metal of these 
tubes, such as bismuth, arsenic, antimony and lead, 





should be studied. It was possible that by experiment 
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Electricity for lighting and for | release of weight the stern portion now rose, and the bow 
The Marconi system of | portion began to dip into the water. It is at this stage that 
| our engraving illustrates the accident. 
With great difficulty the vessel was hauled back to hor 
| shed, where it is to be presumed she will be subjected to 
examination and repairs. No satisfactory explanation of the 
accident is at present available. It is believed, however, jn 
some quarters that one of the seventeen balloonets disp osed 
within the body of the vessel had been ruptured, thus remoy. 
ing the local support to the framework. Whatever may have 
been the cause, we doubt whether the Admiralty will fing it 
convenient to abandon the vessel. But in our opinion, and 
in that of many others watching the progress of aerial nayj- 
gation, this disaster serves only to confirm previously 


on such alloys, paying particular attention to the arsenic | motor from the bridge. 
content, considerable improvement with regard to corro- | ventilating is fitted throughout. 
sion troubles might be effected. | wireless telegraphy is fitted in both vessels. 

Dr. Carpenter referred to the statement of the author | 
that iron should not be used for the end cover and the | 
inlet pipe. It was admitted that this suggestion was | 
opposed to Admiralty practice. It was generally accepted 
that there was evidence in favour of the use of iron and 
steel in such situations. 

Mr. Allan commented upon the important influence of 
mechanical defects upon corrosion, and Prof. Henry Louis 
while uttering a warning against a too free acceptance of 





























THE WRECK OF THE NAVAL AIRSHIP. 


IT is proverbial that the official mind is hard to convince. 
For this -reason, and this alone, we greatly regret that the 
naval airship was wrecked at Barrow on Sunday morning, 

| the 24th of this month. We believe that had this vessel 
: B 2 | survived a few months longer even the Admiralty officials 
the galvanic action theory, agreed as to the important | responsible for her inception would have become convinced | 
part played by mechanical defects. | that?the airship in general is a hopelessly impracticable 

The list of works thrown open to inspection on the | 
two afternoons devoted to that purpose was a very long | 
one and quite representative of the important industries 
of the district. These included the Elswick Works and the 
Walker shipyard of Messrs. Sir W. G. Armstrong, Whitworth 
and Co., the works of Palmer’s Shipbuilding and Iron Com- | 
pany, and Messrs. Chapman, Clarke and Co., the copper | 
works of the Bede Metal Company, and the lead plant | 
at Messrs. Cookson and Co., where white lead manufacture 
is carried on by the newer German chamber process on 
quite a large scale. Other visits were to the new 
Dunston Power Station of the Newcastle upon-Tyne 
Electric Supply Company, the works of Messrs. R. and | 
W. Hawthorn, Leslie and Co., the electrical shops of 
Messrs. J. H. Holmes and Co., the North-Eastern Marine 
Engineering Company, the Northumberland Ship- 
building Company, Messrs. Swan, Hunter and Wigham 
Richardson, Messrs. Wood, Skinner and Co., Messrs. 

John Spencer and Sons, Limited, Messrs. John Red- 
head and Sons, Messrs. Locke, Blackett and Co., Messrs. 
Foster, Blackett and Wilson, and Messrs. C. A. Parsons 
and Co.’s Heaton Works. Some important work is now 
going through the turbine shops here, and new tools are | 
being added to deal with units of over 20,000-k.w. 
capacity. One advantage of the wide choice of visits 
offered was that there were only small parties at each, 
and visitors made their inspection under conditions which 
enabled them to see as much as possible in the limited 
time available. 


















expressed views. We may, if we choose, localise the fault, 
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THE WRECKED NAVAL AIRSHIP 


affair. As it is, the disaster which has befallen the Barrow | but fundamentally the accident is due to the unwieldy 


The Conference terminated on Saturday last with a 
visit of inspection to the Tyne, for which aspecial steamer 
had been placed at the service of members. 








THE P. AND 0. STEAMER MEDINA. 


THE Medina, the latest addition to the fleet of the P. and 
O. Company, which was chosen some time ago to convey the 
King and Queen to India in November on their way to 
attend the Durbar celebrations, left the Clyde on September 
28rd for Plymouth and Southampton. At the latter port 
she will be docked and furnished. Before leaving the Clyde, 
the vessel was subjected to preliminary speed trials, and had 
her compasses and other appliances tested and adjusted. 
Our illustration is reproduced from a photograph taken while 
the vessel was undergoing compass adjustment. On the 
Royal voyage the Medina will carry a crew of 485 furnished 
by the Royal Navy. 

With the exception of a few necessary minor alterations in 





airship will probably be attributed to some minor defect, to 
cure which it will only require the exercise of a little more 
courage and the expenditure of a little more of the rate- 


| payers’ money. The vessel will in all likelihood be repaired ; 


indeed, even already there is news to this effect. The 
£70,000 already expended on her construction will become 
£100,000. She will once more be ‘‘ launched,’’ taken back 
to her shed, variously altered and tinkered with, and almost 
certainly again become a wreck. Thus the lesson which 
might have been bought cheaply enough a few years ago will 
in the end be understood by all. But sufficient has not 


yet been done, we suppose, to justify the official 
abandonment of the whole idea. There are still those 
who cling to their belief in the ‘‘ lighter-than-air ’’ 


type of flying machine, and who fail to see that at bottom 
the principle is wrong and can never be made right. It 
would therefore have been infinitely more satisfactory if the 
naval airship had survived sufficiently long to prove by her 
wearisome inactivity and her general inability to fly as 
prescribed, that, either for peaceful or warlike purposes, 
failure must be her portion. 


The details of the accident are already well known. ‘The 














THE P. AND O. STEAMER MEDINA 


her internal arrangements, she is a sister ship to the Maloja, | 
built by Harland and Wolff, Belfast, which left the Thames | 
on her first voyage in ordinary service on September 23rd. | 
The Maloja has accommodation for over 450 first-class and 
220 second-class passengers, and a crew of about 160. 

The two vessels are the largest units of the P. and | 
O. fleet, the gross tonnage being 12,500 tons, and when | 
fully loaded they displace about 20,000 tons. They are 
570ft. long, with a 62ft. 9in. beam, and have seven 
steel decks. There are ten water-tight bulkheads, carried 
up to the spar deck; a double bottom extends right | 
fore and aft, the depth and strength being increased | 
under the engine-room so as to give greater rigidity to the | 
structure. There are twin sets of quadruple - expansion | 


vessel was ‘‘ launched ’’ on May 22nd, that is to say she was, 


undocked from the shed in which she had been built and | 


towed behind a specially constructed wind screen. Here she 
shed. From then until Friday of last week she presumably 
underwent a process of adjustment and alteration until she 
was ready to be handed over by her builders, Vickers Limited, 
to the Admirality. On the above named day she was 
formally accepted, on the conclusion of her stability and 
buoyancy trials, by Captain Sueter, inspecting captain of 
airships. Her undocking would have followed immediately 
had it not been for the prevalence of high winds. On Sunday 
the weather was adjudged favourable, and under the charge of 
a party of sailors from H.M.S. Hermione a start was made 
to tow her stern first fromi the shed. When scarcely clear of 


nature and inherent imperfections of the dirigible balloon. 








TURBINE PROPULSION DEVELOPMENTS. 





THE Fairfield Shipbuilding and Engineering Company 
Govan, is at present building two pairs of high-speed steamers 
—one pair for the Canadian-Pacific Railway Company, and 
the other for the London and South-Western Railway Com- 
pany—in the designs of the hulls and machinery of which 
several new departures are being made. The Canadian- 
Pacific vessels will be larger than the Empress of Britain and 
the Empress of Ireland, built at Fairfield in 1906 for the 
company’s Liverpool and St. Lawrence service, but they will 
be different in several other more important respects. They 
will be propelled by Parsons turbines driving four shafts, and 
they will have cruiser sterns—never before adopted in mer- 
chant vessels of this size—and a form of rudder hitherto used 
only on small merchant vessels. The rudder will be in the 
form of a huge spade, supported from only one pintle. This 
will be at the top, of great strength, and so arranged that 
the lack of the support below will not detract from the 
strength of the rudder structure and fixing as a whole. The 
arrangement is similar to that which the Fairfield Company 
adopted on the turbine steamer Dieppe, built in 1905 for the 
London, Brighton, and South Coast Railway Company's 
Newhaven-Dieppe service. 

As to the arrangement of machinery there will be four 
shafts, each carrying one propeller and each driven by one 
turbine. In these respects the arrangement is similar to that 
of the engines of the Lusitania and Mauretania, and of nearly 
all recently constructed battleships and cruisers. In these 
vessels, however, there are only two types of turbines—high 
and low-pressure—and these are arranged in pairs, a high- 
pressure and low-pressure in each of two compartments, with 
a water-tight bulkhead running fore and aft between them. 
The outside or ‘‘ wing ’’ turbines are high-pressure, and after 
utilising the steam from the boilers they pass it inwards to 
the low-pressure or centre turbines, each of which passes it 
into the condensers. In the- new Canadian-Pacific vessels 
the triple-expansion system of using steam will for the first 
time be adopted in such large vessels. There will be a high 
pressure and an intermediate-pressure turbine, each driving 
one of the outside shafts, and two low-pressure turbines, 
each driving one of the inside shafts. The steam will pass 
from the boilers into the high-pressure turbine, then across 
the engine-room to the intermediate-pressure turbine at the 
other side of the ship, and afterwards, by separate pipes, into 
each of the low-pressure turbines. 

The steamers which the company is building for the 
London and South-Western Railway Company’s Havre 
service are to be equipped with turbines, having reducing 
gear, made by the Parsons Company. The gear will be of 


i ; | the type which has been proved practicable on the steamer 
lay for a short time, after which she was taken back to her | Vespasian, but it will be a great advance on the machinery 


of that vessel. The Vespasian is a single-screw steamer, of 
about 500 indicated horse-power, while the London and 
South-Western boats are to be twin-screw, of 5000 indicated 
horse-power, and a speed of 20 knots. This means that 
gearing capable of transmitting 2500 horse-power to each 
shaft has to be constructed. A high-pressure and a low 


| pressure turbine will be geared on to each shaft in a similar 
| manner to that employed in the single-screw arrangement 1n 


the Vespasian. 
In connection with the subject of reducing gear in turbine 


balanced engines. Hydraulic power for cargo working has | 
been adopted, the engine, cranes and other appliances being 
supplied by Brown Bros. and Co., Rosebank Ironworks, 
Edinburgh. The pumping engine is said to be the largest 
and most powerful of the kind ever installed on board ship 


it the airship began to heel over to one side. Righting her- | propulsion, it is of interest to state that two British torpedo- 
self on the release of certain guide ropes used in the undock- | boat destroyers at present being built in the yard of Denny 
ing operations she developed a bulge in the centre of a gas | and Brothers, Dumbarton—the Badger and the Beaver— 
bag. Her after end sank into the water, and the forward | are also to have geared turbines, made by the Parsons 
for the purpose, and is of the makers’ three-cylinder auto- | end began to rise. Accompanied by a tearing and cracking Company. As these vessels are to be twin-screw, and are 
matic compound type. Of the ten cranes on board, six are of | sound the bulge in the gas bag now grew suddenly larger. | designed to develop as much as 14,000 indicated a 
3-ton capacity, two of ]-ton capacity, and the remaining two | It became evident that the framework had given way, and the reducing gear will be even more powerful than that of the 
are luffing cranes. There are also four hydraulic bollards, that the halves of the vessel were held together simply by the | London and South-Western vessels. 

each driven by a three-cylinder hydraulic engine for working | strength of the balloon fabric. The after gondola began to | 

the boat falls. Steam is used for the powerful windlass for- | sink, and the men in the boats attached to it were compelled | 
ward and steering gear aft, the latter being operated by tele- to take to the water and swim ashore. Probably due to this 
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THE ELECTRICAL EXHIBITION. 
No, I. 


six years have elapsed since the last electrical exhibi- 
tion was held at Olympia, but it will be remembered that 
a very successful ex ibition of this description was 
organised in Manchester in 1908. Those of our readers 
a A visited the Manchester show must have noticed that 
every available piece of space was utilised, and there 
were times when the building became so thickly populated 
that admission had to be refused. Electrical exhibitions 
appeal far more to the general public than ordinary 
machinery exhibitions, for the simple reason that elec- 
tricity now plays a prominent part in domestic affairs, 
and a large attendance of non-technical visitors is one of 
the things that has to be contended with. The floor 
space available at Olympia, however, is very great, and, 
although it is claimed that the present exhibition con- 
stitutes the most comprehensive and largest collection of 
electrical apparatus that has ever been brought together 
in one building, there is but little doubt that, however 
much the show may be patronised, there will always be 
plenty of room for visitors to move about in comfort. 
Those interested in the subject of illumination should 
certainly pay a visit to the Exhibition, for no better dis- 
play of the latest electric lamps has ever existed. There 
is one type of lamp on view which, although not new, is 
well worthy of inspection. We refer to the mercury 
vapour silica lamp. The ordinary Cooper - Hewitt 
mercury vapour lamps have been on the market for a 
number of years, and although the colour of the light is 
somewhat undesirable for certain classes of service, lamps 
of this description present noteworthy advantages from 
the point of view of workshop lighting where the colour 
of the light is of secondary importance. On the stand of 
the Westinghouse Cooper-Hewitt Company, of Great 
Suftron-hill, Holborn-circus, lamps of this type are shown 
in operation, and some interesting photographs have been 
brought to our notice which demonstrate their advantages 
for factory lighting. As is well known, the efficiency of 
this lamp is remarkably high, the consumption being 
about .33 watt per candle-power. Although, as already 
stated, objection is sometimes raised to the colour of the 
light, it is, nevertheless, soft and restful to the eyes, and 
these are obviously desirable features in places where fine 
and accurate work has to be executed. These features 
are also most important in printing establishments. The 
lamps can be run in parallel or in series, according to the 
supply voltage. As is now well known, the ordinary 
Cooper-Hewitt lamp consists of a glass tube about lin. 
diameter, and of varying length. At one end of the tube 
there is a mercury reservoir, which forms the negative 
electrode, and the iron positive electrode is situated at the 
opposite end. 

The Westinghouse mercury vapour silica lamp is a 
modification of the Cooper-Hewitt lamp, a short silica 
tube being employed instead of the long glass tube. 
Moreover, this tube is enclosed in a globe, the general 














Fig. 1-CONNECTIONS FOR MERCURY VAPOUR RECTIFIER 


appearance of the lamp closely resembling that of an 
ordinary are lamp. The consumption is claimed to be 
.22 watts per candle-power. Lamps of this type are said 
to give excellent results when used for lighting railway 
depots, docks and wharves, factory yards, markets, sheds, 
machine shops, foundries, steel works, and even for streets 
and public places. Apart from the low current consump- 
tion, it is to be noted that the cost of working these 
lamps is also small as compared with the cost of working 
arc lamps, on account of the entire elimination of carbons 
and the consequent trimming charges. The lamp lights 
up immediately the switch is closed, the tilling of the 
tube being effected by an electro-magnet. Since these 
lamps do not require trimming, hoisting winches or sus- 
pension gear are unnecessary. We should not omit to 
mention that lamps of this description are also shown on 
the Brush Company’s stand. The Brush “ Quartzilite” 
lamp was described in our issue of October 14th, 1910, 
so that we need not deal with it here. Mention should be 
made of the fact, however, that booklets are being dis- 
tributed by the Brush Company which contain some 
illustrations of works lighted with the “ Quartzilite” lamp. 
_Another exhibit on the stand of the Westinghouse 
Cooper-Hewitt Company, which is worthy of description, 
18 @ mercury vapour rectifier. The operation of this con- 
verter is based on the fact that the alternating current 
can only pass through a vacuum chamber containing 
mercury vapour in one direction, that is, from the 
electrode serving as an anode to the electrode serving as 
acathode. The diagram—Fig. 1—shows the connections 
for a rectifier of this type. The primary A of an auto- 


A tapping is also taken off from the middle point of the 
auto-transformer as shown, and this constitutes the nega- 
tive pole of distribution. The ends of the auto-trans- 
former are connected to the anodes of the glass bulb as 
ataa. Hach half ofthe auto-transformer will in turn supply 
the current to one of the anodes, according to the direction 
of the supply current. An inductance coil F is generally 
connected in series with the cathode bulb, which makes 
the current curve more straight. It is obvious that the 
auto-transformer can be made to increase or decrease the 
alternating voltage, so that the pressure at the direct- 
current terminals can be made to have any desired value. 
If Va represents the alternating voltage between the 
anodes and Vc the direct-current voltage, the following 
equation holds good—V a = (Vc + 15)2.35. The figure 
15 represents the voltage drop in the bulb. 

The bulb contains a small quantity of mercury and 
the air is exhausted, so that it is subjected to a high 
degree of vacuum. It is provided with two positive 
electrodes and a negative electrode, which latter is 
immersed in mercury. supplementary mercury 
electrode is provided for the purpose of starting the 
apparatus. The current enters alternatively by one or the 
other of the anodes a, a, but always leaves by the cathode 
C, which constitutes the positive pole of distribution. 
The upper part of the bulb forms a chamber in which the 
mercury vapour condenses and falls down in globules to 
the cathode. The auxiliary electrode referred to is con- 
nected to one of the anodes through a resistance D. To 
start the rectifier the direct circuit is closed, after which 
the bulb is slightly tilted, which causes the mercury to 
make a temporory contact between the cathode and the 
auxiliary electrode. The arc created on breaking this 
circuit vaporises sufficient mercury to make the atmos- 
phere of the bulb conductive between anode and cathode. 
No current passes through the auxiliary circuit when the 
bulb is in its normal position. The essential part of the 
Cooper-Hewitt converter, namely, the bulb, is fixed on a 
support at the back of a marble panel, and the starting 
resistance, the starting shunt, and all the various connec- 
tions are also behind this panel. 

From time to time we have all heard a great deal about 
the Edison storage battery, but up to the present little 
has been seen of it in this country, and in view of this it 
may interest some of our readers to know that the Edison 
Manufacturing Company, of Edison Works, Willesden, is 
exhibiting at Olympia, and that many Edison storage 


Volts. 


Hours Charge or Discharge at Normal Rate. 
Fig. 2—VOLTAGE CURVES OF EDISON BATTERY 


batteries are to be seen at Stand No. 253 in the gallery. 
Not only are the complete cells shown, but also the com- 
ponent parts, such as the plates, cases, and so forth. The 
plates of these cells are made in two types, Aand B. In 
each case the positive or nickel plate consists of a number 
of perforated steel tubes, which are well nickel plated and 
filled with alternate layers of nickel hydroxide and pure 
metallic nickel in very thin flakes. The tube is made 
from a perforated ribbon of nickel steel, which is nickel 
plated and has a spiral lapped seam. This tube, after 
having been filled with active material, is reinforced with 
eight steel bands spaced at equal distances, which are said 
to prevent the tube expanding away from and breaking 
contact with its contents. The tubes are flanged at both 
ends, and held in contact with a steel supporting frame or 
grid made of rolled steel, which is also nickel plated. The 
type A plate has thirty tubes in two rows arranged one 
above the other, and the type B fifteen tubes in a single 
row. The negative or iron plate consists of a grid of cold 
rolled steel. It is nickel plated, and has a number of 
rectangular pockets which are filled with powdered iron 
oxide. These pockets are made up of very finely nickel- 
plated perforated steel. 

After the pockets are filled they are inserted in the grid 
and subjected to great pressure between dies, which 
corrugate the surface of the pockets and force them into 
practically integral contact with the grid. The type A 
plate contains twenty-four pockets in three horizontal 
rows, and the type B sixteen pockets in two horizontal 
rows. After the plates are assembled into a complete 
element, narrow strips of treated hard rubber are inserted 
between the plates, thereby separating and insulating 
them from one another. The side insulator is provided 
with grooves which take the edges of the plates, thereby 
performing the dual function of separating the plates and 
insulating the complete element from the steel container. 

Smooth strips of hard rubber are inserted between the 

outside negative plates and the container. 

The complete element rests upon a hard rubber rack 

or bridge which insulates the plates from the bottom of 
the container. The container is made from cold rolled 

steel and is welded at the seams. The walls of the con- 

tainer are corrugated so as to give the greatest amount of 

strength with minimum weight. The steel is nickel- 

plated to protect it from rust. The coveris also of nickel- 

plated sheet steel. The electrolyte consists of a twenty- 

one per cent. solution of potash with a small per cent. 

of lithia. No acid is used in the Edison cell, and 

consequently there are no acid fumes. The normal 

discharge voltage is 1.2 volts per cell, and in order to 





corresponding to 1.85 volts per cell. Characteristic 
charge and discharge curves for an Edison battery are 
shown in Fig. 2. These curves relate to a test carried 
out in the Edison laboratory in September, 1910. As 
regards the charge and discharge rates, it is interesting to 
note that the firm claims that the Edison cell may be 
discharged in any manner suited to the service from a 
fraction of an ampére to the short-circuit current, and it 
is said that no damage to the cell follows. Moreover, 
there is no minimum voltage at which discharge must be 
discontinued. We are told, in fact, that the Edison cell 
may be discharged to zero voltage, and may be left 
standing indefinitely, and no harm will result. In the 
words of the Edison Company ; “ All that is needed is to 
charge up and go ahead.” The normal average charging 
current of an Edison cell as compared with that of a lead 
battery is also said to be much higher. 

Coming to the question of efficiency, here it appears 
that the lead battery has the advantage when two new 
cells of both types are compared. It appears that the 
efficiency of the Edison cell will range from 60 per cent. 
to 65 per cent., whilst the lead battery will show an effi- 
ciency of 75 to 80 per cent. It is pointed out by the 
Edison Company, however, that these comparatively high 
figures for the lead battery are only obtainable on a 
laboratory test and when the cells are new, and when the 
two types of cells are put into service the efficiency of the 
lead cell falls off, whilst that of the Edison cell is main- 
tained. One of the principal claims made for the Edison 
battery is its light weight. The saving in weight appears 
to increase with the capacity of the battery, the gain in 
favour of the Edison cell increasing with the capacity, and 
the saving in weight ranging from 48 to 56 per cent. The 
weight of a battery is naturally of importance in the case 
of electrically operated road vehicles. 
There are many excellent self-contained electric lighting 
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Fig. 3—-WESTINGHOUSE BRAKE CO.’S OIL ENGINE 


sets, comprising gas and oil engines coupled to dynamos. 
A noteworthy exhibit of this description is that of the 
Westinghouse Brake Company, of York-road, King’s 
Cross, N. The oil engine is of the vertical, single-acting, 
four-cycle enclosed type. It can be worked with any of 
the ordinary lamp oils, such as petroleum, kerosene, 
“Royal Daylight,” ‘‘ Russolene,” “ Rocklight,” &e. We 
are told that the engine can also be supplied to use crude 
oils and residuals if desired. The engine is of the high- 
speed, high-compression type, and makes use of the heat 
of compression to ignite the fuel charge, which is sprayed 
into the combustion chamber as in the case of the Diesel 
oil engine. A section of the engine is shown in Fig. 3. A 
small iron bulb is screwed into the combustion chamber at 
the end of the cylinder, and this when heated with a blow- 
lamp before starting serves to ignite the charge for the first 
few explosions. On the first downward stroke the piston 
draws pure air into the cylinder, and on the up-stroke the 
air is compressed. Just before the piston reaches the end 
of the stroke, it cuts off an annular chamber or pocket 
from the combustion chamber. Ator near the end of this 
stroke and after the air pocket is closed the fuel is sprayed 
into the highly heated air in the combustion chamber and 
the fuel ignites. : 

When the piston has moved a little way down on its 
power stroke, the annular pocket or chamber containing 
heated compressed air is uncovered and the additional air 








transformer is connected to the alternating-current mains. 





charge an Edison battery a pressure should be available 





intermixing with the burning fuel makes the combustion 
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complete, and in this way good efticiency is claimed to be 


secured. These engines are said to be exceptionally clean, | 
and we are told that there is no smoke from the exhaust | 


or deposit of carbon on the valves of the cylinder. It is 
therefore possible to work for long periods without opening 
out the engine for cleaning purposes. Just before the end 
of the power stroke, the exhaust valve opens and is kept 
open until the end of the following up-stroke, thus allowing 
the products of combustion to escape through the exhaust 
pipe. The speed of the engine is regulated by a governor 
which varies the stroke of the feed pump; the amount of 
oil injected at each charge is proportional to the load. 
Space forbids us going into further details, but the 
foregoing will enable the general principle of the en- 
gine to be understood. The engine shown at the Exhi- 
bition is coupled to a dynamo built by the British 


practically every conceivable class of work. The firm's 
oil-immersed switches for starting induction motors with 
an auto-transformer, or by changing from the star to the 
delta connection, are on view. An example of this class 
of switch was described in our issue of August 25th in 
connection with @ur articles on starting induction motors. 
The “ Adams IgMnic”’ self-acting motor starter and mag- 
netically operated main switch, as shown in Fig. 5, is 
also on view. These switches are suitable for automati- 
cally starting motors, driving air compressors, hydraulic 
or other pumps, lifts, printing machines, and for the 
remote control of a motor performing any other class of 
duty. The main switch has current-carrying contacts of 
laminated copper and circuit-breaking contacts of carbon, 
the are at these contacts being extinguished by a mag- 
netic blow-out. 
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Westinghouse Company, of Trafford Park, Manchester. 
The set is shown at work, the dynamo supplying current 
to some Cooper-Hewitt mercury vapour lamps on the 
stand. Mention should also be made of the fact that the 
firm is showing some examples of its silent rocker joint 
chains for chain driving. 

Mirrlees, Bickerton and Day, Limited, exhibit the Mirr- 
lees- Diesel oil engine shown in Fig. 4. This is a four-cylin- 
der 1600 brake horse-power engine, and is a duplicate of a 
considerable number of engines the firm has made for 
driving dynamos on board warships. We are told that 
most of the recent British battleships and first-class 
cruisers are fitted with these engines. Four separate oil 


supply tanks, containing different grades of oil, are con- | 


nected with the engine in such a manner that the latter 
can be switched over from one grade of oil to another 
whilst running, the object of this arrangement being to 
demonstrate that no alterations are necessary to enable 

















Fig. 5—ADAMS-IGRANIC MOTOR STARTER 


the engine to work with widely-varying qualities of oil. 
The dynamo is connected to water resistances, and 
switches are provided so that full load or partial loads 
can be switched on and off as desired. Visitors are thus 
afforded an opportunity of noting the behaviour of the 
engine under widely varying loads. 

The Adams Manufacturing Company's stand is directly 
opposite the main entrance to the building. Here an 
excellent display of motor starting switches is to be seen, 
and also “dimmers” for the control of stage lighting. A 
revolving octagonal stage has been erected which is 10ft. 
in diameter at the base and tapers towards the apex. The 
panels forming the eight sides are devoted to switch gear 
and to photographs. Since the stage is motor driven, it 
is used for demonstrating the performances of the various 
types of controllers and speed regulators exbibited. There 
are many controllers, which meet the requirements of 





Fig. 4—THE MIRRLEES-DIESEL OIL ENGINE 


As can be seen from the illustration, the resistance 
arm is moved over the contacts by a solenoid, whilst the 
speed at which it moves is controlled by an adjustable 
oil dashpot. The contact lever is interlocked with the 
main switch, so that the latter can only close when the 
lever is in the position which gives the full amonnt of 
resistance in the armature circuit. 

Itis well recognised by all electrical engineers who have 
had to deal with the starting of large motors taking, say, 
1000 ampéres that switches with sliding contacts are 
unsuitable, for the reason that, however carefully the 
starting handle is moved, there must necessarily be a 
moment on cutting out each section of resistance when 
contact is made on an inadequate area, with consequent 
heating and burning of the surfaces. 

To meet such cases the firm has adopted the design 
shown in Fig. 6. This is known as the “Adams 
Igranic” multiple lever starter. Resistance is cut out of 
the armature circuit in steps by pushing a laminated 
copper brush against a hard rolled metal surface, with the 
result that contact is always made over the whole surface. 
The various switches are closed one after the other by 
toggle joint levers, thus enabling a large brush to be 
thoroughly pressed home with a comparatively slight 
physical effort. Each switch has a heavy auxiliary 
sparking contact, which is claimed thoroughly to protect 

















Fig. 6-THE ADAMS-IGRANIC MULTIPLE LEVER STARTER 


the laminated brush against damage. Each switch short 
circuits a section of the starting resistance, and the 
switches are all interlocked in a manner which renders 
it impossible to close them in the incorrect order. 
As each switch has to be held until the next to it is 
closed, the operator is compelled to manipulate the 
starter with a hand-over-hand action, which effectually 
prevents too rapid starting. From the illustration it will 
be gathered that the last lever is held in the closed position 
by means of a magnetic device, which releases and allows 
all the switches to open in the event of failure of the 
voltage. 

Among other things the firm of Johnson and Phillips, 
Limited, is showing, are lamps, cables, a motor generator, 
a searchlight projector and switchgear. The motor 
generator has a capacity of 10 kilowatts, runs at a speed 
of 1000 revolutions per minute, and the generator develops 
100 ampéres at 100 volts, The machine is fitted with 
ball bearings. Current derived from this machine is used 
for working the searchlight projector. There is a remote 
control switchboard consisting of a standard operating 
panel mounted in front of a glazed brick cubicle, contain- 
ing apparatus for use on 10,000-volt three-phase systems. 
A 3000-volt board is also on view. A low-tension board 
exhibited is composed of a standard 600 ampére tramway 
feeder panel and a panel of similar construction which 


— 





stand. In the sub-station, which supplies current to the 
exhibition, there are two switchboards which have been 
lent by this firm for the purpose of controlling the two. 
phase current derived from the Hammersmith Borough 


Council’s works at a pressure of 2000 volts, and to dis. 
tribute the current at a pressure of 220 volts to the various 
parts of the building. 

The searchlight projector previously referred to js 
shown in Fig.7. The drum, which is of light steel, js 
24in. in diameter, and is equipped with a silvered glass 
parabolic mirror. The lamp is provided with a pair of 
main coils for striking the arc and an independent coil for 
feeding the carbons. The automatic gear is thrown out 











Fig. 7—JOHNSON AND PHILLIPS PROJECTOR 


of action for re-trimming, or when it is desired to operate 
the lamp by hand. A magnetic blow magnet is fitted for 
the purpose of centring the are so as to obtain steady 
burning and a well-shaped crater. Among other fittings 
the lantern has a front closing glass, ventilators, 
clips for the lamp leads, hinged doors and shutters for 
the hand and sight holes, a removable shoulder level 
for rapidly tilting and turning, a focussing gear for the 
lamp, supporting brackets for a sighting telescope, and 
a spirit level for enabling the operator to keep the 
beam of light steady when the vessel is rolling. An 
accumulator switchboard is also exhibited by this 
firm. This has been specially designed to suit small 
installations and country houses where a small gas engine 
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Fig. 8-JOHNSON AND PHILLIPS LIMITING RESISTANCES 


and battery are used. There are various other things on 
the firm’s stand, such as service boxes and so forth, but 
we must conclude our description of Johnson and Phillips’ 
exhibits by briefly dealing with the firm’s limiting resist- 
ances—shown in Fig. 8—which are used in conjunction 
with Horn lightning arresters. The limiting resistance 
consists of three earthenware troughs filled with graphite 
powder, and these are coupled up in series with the horn 
arrestors, so that in the event of the latter arcing over 
a definite current is allowed to flow to earth. After this 
graphite powder has been subjected to a severe momentary 
discharge it immediately returns to its original condition, 





serves to control the various pieces of apparatus on the 


and is ready for dealing with another discharge. 
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The firm of Electromotors Limited, of Openshaw, | power enclosed ventilated motor direct coupled on a 


Manchester, 
ao ranging from 1 to 30 horse- power. 


: hown in Fig. 9 is also exhibited on this stand. 1 
seg ae Ha! designed for ship lighting, and the generator | bits on this stand is a large motor and worm gear as 
‘an output of 4 kilowatts when running at a speed of | supplied to lift makers. 


has 


550 revolutions per minute. The engine is of the single- 

















Fig. 9-ELECTROMOTORS LIMITED LIGHTING SET 


cylinder double-acting type and is provided with a shaft 
governor. Another exhibit takes the form of an elec- 
trically-operated ram pump, suitable for country houses 
and small pumping installations. It is capable of pump- 
ing 250 gallons of water per hour against a head of 100ft. 
An Adams automatic starting equipment is shown in con- 
junction with this set, in which the rise and fall of a float 


is exhibiting some enclosed ventilated motors, | combined bed to 3in. centrifugal pump capable of 
The combined | dealin 


with 180 gallons of water per minute against 
| a total head of from 15ft. to 20ft. Among other exhi- 


The motor is an 8 horse-power 
compounded machine. It is arranged for reversing, and 
is coupled to the worm gear on a single bed-plate. The 
worm gear is designed for reducing the speed from 700 
revolutions per minute to 16 revolutions per minute. An 
electrically operated brake is provided between the worm 

















Fig. 12—PIPE VENTILATED MOTOR 


gear and motor. The illustration—Fig. 11—shows the 
firm’s special marine motor, and Fig. 12 a pipe ventilated 
motor. Lastly, we should not omit to mention that among 
other things there is a 30in. slow-speed propeller fan, which 
is capable of handling 6900 cubic feet per minute when 
running at a speed of 450 revolutions per minute. When 
the fan is performing the above mentioned duty the motor 
absorbs about 360 watts. 

One exhibit to be found on the stand of Siemens 
Brothers which will appeal to central station engineers is 
the synchronising outfit shown in Fig. 13. We do not 
propose to describe the action of this instrument in detail, 

















Fig. 10O—MOTOR-DRIVEN FRICTION HOIST 


is ulilised for starting and stopping the motor according to 
the amount of waterin the tank. The electrically-driven 
friction hoist shown in Fig. 10 is also on view. It is 
capable of lifting a load of 5 cwt. at a speed of 100ft. per 
minute, and is suitable for handling goods outside ware- 
houses, &e., and is well adapted for lifting sacks, bales, 

















Fig. 11—MARINE MOTOR 


cases, kc. In addition, there is a 17}in. electrically- 
driven cased fan, the motor being of the shunt-wound 
totally enclosed pattern, which is capable of easily driving 
the fan on open intake and discharge. The fan is 
suitable for dealing with 9000 cubic feet of air per 





minute. Another of the firm’s exhibits is a 3 horse- 





as it was dealt with very fully in our second article on 
“ Paralleling Alternators,” which appeared in Tar Enat- 
NEER for April 12th, 1910. In the present instance it 
must suffice to say that the indicator below the bracket 
shows whether the incoming machine is running too fast 
or too slow. In the centre of this lower indicator there is 
a conical reflector, on which the synchronising lamps 
throw a strong light with a sharp shadow. The alter- 
nate lighting up of three pairs of lamps inside the case 
er a rotating light, and the direction in which this 
ight travels indicates whether the machine is running too 
fast or too slow. Above this indicator there are three 
voltmeters, one showing the pressure of the incoming 
machine, another the pressure at the bus bars, whilst 
the third serves as a synchronising voltmeter. The 
exhibits of this firm are many, and include cables and 
accessories, railway signals, arc lamps, electro-medical 
apparatus, apparatus for electric heating, cooking, and 
power, batteries, iron poles, and line material testing 
instruments, incandescent electric lamps, electric 
signs, ke. 

An excellent model of a 6000-kilowatt turbo-alternator 
set, which represents one of two sets buiit for the Rand- 
fontein Estate Gold Mining Company of South Africa, is 
shown on the stand of C. A. Parsons and Co. The actual 
turbine is similar to the eight supplied to the Under- 
ground Electric Railways Company of London, and 
develops 6000 kilowatts at 6600 volts continuously and 
9000 kilowatts for half-an-hour. In addition there is one 
of the firm’s searchlight reflectors, which is the same as 
those supplied to the British Government. There is also 
a parabola-ellipse searchlight reflector, which gives a flat 
beam of light without the use of a dispersing lens. It is 
similar to those in use on the Suez Canal. 

Visitors to the Exhibition who are associated with 





exhibit of Edward Bennis and Co., Limited, of 28, Vic- 
toria-street, S.W. This firm’s exhibit consists of a com- 
plete coal and ash-handling plant, which demonstrates 
different methods of supplying coal to two types of 
mechanical stokers, viz, the Bennis high-temperature 
coking stoker, fitted to a boiler with an internal flue, and 
the Bennis new link chain grate stoker, fitted to a water- 
tube boiler. A Bennis elevator, fitted with rotary feed 
and spiral chain and buckets for boiler-house use, is 
shown elevating the coal to bunkers. Part of each 
bunker is provided with a hopper bottom, and fuel is fed 
direct from the bunker into the coking stoker. A shoot 
leading from the bunker feeds the chain grate stoker. 
The fuel thus fed into the stokers travels along the 
bars, and after passing through the furnace falls on 

















Fig. 183—SIEMENS SYNCHRONISING OUTFIT 


to band conveyors: These conveyors feed into the 
boot of the elevator. The entire process is con- 
tinuous. The Bennis high-temperature smokeless and 
gritless coking stoker shown on this stand is of the 
firm’s latest type, with patented air-cooled doors and 
cooling plates round the stoker front. This stoker and 
self-cleaning compressed air furnace will burn from 10 |b. 
to 60 lb. of fuel per square foot of grate per hour, accord- 
ing to the draught, and there is said to be an entire absence 
of smoke. The Bennis patented new link chain grate 
stoker is of the firm’s latest type. A Bennis automatic 
CO, recorder and calorimeter are also exhibited. 

Another stand which should appeal to visitors who are 
associated with steam power plants is that of W. H. 

















Fig. 4—ALLAN WEST OIL IMMERSED CONTROLLER 


Willcox and Co., of Southwark-street, London. This firm 
is exhibiting many kinds of lubricating oils, including 
cylinder oils for high-speed engines in electric light instal- 
lations, cylinder oils for superheated steam and high 
pressures, steam turbine oil. crank chamber oil, dynamo 
oils, engine journal, shafting, and machine oils, and lubri- 
cating greases for cups and gears. Various classes of 
boiler-house fittings and accessories are also shown, and 
the firm’s special jointing material for high-pressure 
joints. Among other exhibits, there are specimens of 
Willcox’s patented cork core and all other kinds of steam 
engine and pump packings ; also boiler covering and dis- 
encrustant compositions. There are also injectors, various 
designs of pumps, mechanically operated lubricators, 
suction and delivery hose pipe, leather and other belts, 
and machine and hand tools of various descriptions. 

Various types of drum controllers for crane and general 
industrial work, special controllers for steel works, and 
extra heavy service and liquid haulage controllers for use 
in mines are to be found on the stand of Allen West and 
Co., of Lewis-road, Brighton. One of the firm’s oil- 
immersed controllers designed for use with haulage gears, 
&e., in coal mines and sirailar places where gas may exist 





steam-raising plants will probably be interested in the 





is shown in ig. 14. This controller has many special 
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features, but with the space at disposal we cannot do 


more than outline the general construction. The lid can 
easily be raised, for the drum, «c., is carried on a separate 
hinged frame. When the controller is once fixed, the 
outside connections can be of a permanent nature, and 
they are not disturbed when the controller is opened. 
The operating gear ean be of the lever or hand wheel 
type. An interlock is provided, so that it is impossible to 
open the controller, except when the lever or hand wheel 
is in the “off” position. In the smallest size interlock 
contacts can be provided, which trip the main circuit 
breaker when the cover is raised. The controller has 
been designed to meet the Home-oftice requirements and 

















Fig. I5—ALLEN WEST REVERSING CONTROLLERS 


mine regulations. A departure from the usual design of 
oil-immersed drum controller is made by the introduction 
of separate oil-immersed butt contact reversing switches 
for the larger sizes. The general appearance of another 


of the firm’s controllers as supplied for reversing 
and controlling series, shunt, or compound wound 
motors, on very heavy service, and for machines 


up to 400 horse-power, can be gathered from the 
illustration, Fig. 15. These controllers have a large 
number of contact steps, varying from ten to fourteen 
in each direction, and they are fitted with removable 
dust-proof covers. The fingers are pressed against the 
face contacts by springs, and they are fitted with renew- 

















Fig. 16-COLLECTOR COLUMN FOR CRANES 
able contact tips of heavy section. A magnetic blow-out 
is also provided, and the field is concentrated on the 
contacts over which the moving arm travels. We are 
told that these controllers may be used continuously for 
“inching ” live rolls, or for operating the screw down gear 
on rolling mills in steel works, and that they will perform 
such duties without detrimental effects to the contacts or 
fingers. We arealso informed that these controllers may 
be used for operating large haulage gears. 

Some examples of the firm’s drum type collector 
columns for cranes, charging machines, &c., are also 
exhibited. These collector columns are designed for use on 

















Fig. 17—GRID RESISTANCE 


all revolving machinery, to which it may be necessary 
t2 conduct current. The columns are all built on the 
metal and mica principle, the fixed contacts being bolted 
to steel bars insulated with mica. The arrangement of 
the moving contacts is similar to that adopted in drum 
controllers, but we are informed that a patented construc- 
tion has been adopted which reduces the space required 
for the contact rings toa minimum. All the collectors 
in a column are provided with bearings, so that the 
stationary and revolving parts are always in alignment. 
The collector shown in Fig. 16is intended for mounting on 
the mast of a erane, 








Some resistances shown on this stand for use with 
drum-type controllers are also worthy of notice. In addi- 
tion to the necessary electrical qualities these resistances 
are said to possess great mechanical strength, which 
makes them suitable for use with drum controllers on 
cranes, winches, haulages, machine tools, mining 
machinery, and in any situation where vibration and 
rough usage is experienced. The firm’s resistances are of 
the grid and unit types. The former type is shown in 
Fig. 17 and the latter in Fig. 18. A table is supplied by 
the firm which enables engineers to arrive at which type 
they should employ for a given class of service. The 
unit resistances consist of insulated steel tubes wound 
with Eureka resistance wire and afterwards thinly coated 


The ¢ ygugeer 





Fig. 18—UNIT RESISTANCES 


with a special cement. It can be seen from the illustra- 
tion that a metai clip surrounds the wite and both ends 
of the tube, and that these are connected to the terminals. 
As regards the grids these are punched from sheet resist- 
ance metal with practically no temperature coefficient. 
As will be seen from the illustration there is a central 
corrugation which serves to make the grid rigid. The 
units and grids are assembled in frames which can be 
supplied in the open or protected types. 

Our readers will not be surprised to hear that the Lea 
Recorder Company is exhibiting, for there are few exhibi- 
tions of an engineering character where the Lea recorder 
does not appear. In the present instance the firm is 
showing its latest integrating apparatus for indicating the 
depth of water flowing through a V notch or weir, indi- 
cating the rate of flow, and giving the total weight of 
water passed. There is also one of the firm's self- 
contained sets suitable for testing engines and boilers. 
Lastly, there is an assortment of fittings and parts for 
Lea recorders, and photographs and plans of various 
installations. 








THE SUBSIDISING OF PETROL MOTOR LORRIES 





lorries already manufactured and owned by civilians has 
been formulated by the War Department. This scheme is to 
come into force pending the issue of the full terms under 
which the Department will subsidise vehicles built to certain 
specifications. 

The lorries are divided as follows:—Class ‘‘A’’: Those 
capable of carrying a useful load of 3 tons. Class ‘‘B’’: 
Those capable of carrying a useful load of 30cwt. The 
vehicles will only be purchased in case of national emergency, 
and will not be enrolled for hire purposes or manceuvres. 
They will be subsidised for a period of two years, and the 
owners will receive—(a) an initial subsidy, (b) an annual 
subsidy. The initial subsidy, in accordance with the follow- 
ing scale, will be paid when a lorry is first enrolled :—For a 
live axle lorry, £12; for chain drive, if chains are encased, 
£10; if chains are open, £8. An annual subsidy of £15 per 
lorry will be paid half-yearly in arrear after satisfactory in- 
spection, provided the conditions governing the payment are 
complied with. 

The conditions governing the grant of the initial subsidy 
are as follows :—The lorries must have been built subsequent to 
Ist January, 1910. The engines must be of the internal 
combustion type, using ordinary commercial spirit (petrol) 
for fuel. All engines in Class ‘‘ A’’ must have four cylinders, 
the minimum bore being 110 mm., or 44in. In Class ‘‘ B,’’ 
30 cwt. lorries, preference will be given to those having four- 
cylinder engines with a minimum bore of 90mm., or 3¢in., 
but vehicles with two-cylinder engines may be accepted at 
the discretion of the War-office. Four towing hooks of War 
Department pattern must be fitted to each lorry, two at the 
rear of the chassis and two in front. Platform bodies will 
not be accepted unless they have substantial sides and ends 
of a minimum height of 1ft. Sin. Van bodies and a certain 
number of box bodies will be accepted. The platform area 
is to be not less than 11ft. 6in. by 5ft. 6in. in the case of 


Class ‘‘ B.”’ 

Preference will be given to lorries fitted with high-tension 
magneto ignition. An addition of £10 will be made to the 
“* Initial ’’ subsidy if a second magneto is carried ready for 
use and merely requiring attachment to the base. Such 
magneto will be considered the property of the War Depart- 
ment until the expiration of the original term of agreement. 
An efficient cover of insulating waterproof material is to be 
provided on the working magneto. 

Every vehicle is to be fitted with two side lamps, one tail 
lamp, and at least one head light and generator. Every 
vehicle to be kept in a garage or other suitably covered-in 
building, where the necessary protection from frost will be 
ensured. Vehicles are to be at all times driven by a properly 
qualified driver. With regard to speeds, Class ‘‘A’’ is to 
average ten miles per hour fully loaded, and Class ‘‘B’’ to 
average twelve miles per hour fully loaded. 

The conditions governing the grantof the annual subsidy are 
as follows :—Prior to being subsidised, any vehicle proposed 
for enrolment is to be inspected by an inspector appointed by 
the War Department. Every subsidised vehicle will be sub- 
sequently inspected once every six months by a War Depart- 
ment inspector, in order to ascertain that it is maintained in 
a thoroughly efficient condition. The date of inspection will 








A PROVISIONAL scheme for the subsidising of petrol motor | 


Class ‘‘ A,’’ and not less than 8ft. 6in. by 5ft. in the case of 


be arranged mutually between the owners and inspectors 
So far as may be possible the inspection will be carried out 
during the ordinary working of the lorries. If a vehicle js 
found to be unserviceable or in a bad state of repair at any 
half-yearly inspection, the half-yearly subsidy will not be 
paid unless the owner, with the written permission of th 
War Department, puts it ina thoroughly serviceable condj- 
tion within a reasonable time. Failing this, a proportion of 
the initial subsidy fee, and of any money which has heey 
paid calculated on the unexpired portion of the period of 
enrolment shall be returned to the War Department by the 
owner. 7 

If his Majesty’s Principal Secretary of State for the War 
Department shall certify in writing under his hand that the 
country is in a state of national danger, or if a proclamation 
shall be issued under the Reserve Forces Act, 1882, then, 
while such proclamation continues in force or such certificate 
remains unrevoked, the War Department shall be entitled to 
purchase any motor vehiclesenrolled underthescheme. Notice 
by telegraph or in writing of the intention to purchase any 
vehicle shall be given to the owner by the War Department, 
and the owner shall, within three days after receipt of such 
notice, deliver the vehicle together with its spare parts by 
road to the War Department at the place ordered with every 
part in thorough working order. The inclusive cost of taking 
the vehicle to the place ordered will be reckoned in the purchase 

rice. The purchase price to be paid by the War Department 
will be the then value plus 25 per cent., provided the value 
thus calculated shall never be greater than the original cost 
of the vehicle and never less than 30 per cent. of such cost, 
The then value of the vehicle shall be arrived at as follows 
The actual purchase price of a vehicle will be ascertained 
(this shall include only those spare duplicate parts which 
form part of the free outfit of the vehicle), and it will be de 
preciated at 74 per cent. per half-year. The depreciation will 
come into force at the beginning of each half-yearly period 
from the date at which the vehicle was delivered to the owner 
on purchase by him from the manufacturer. In the case of 
a vehicle being found unserviceable when delivered, the War 
Department may reject it. If an enrolled vehicle is totally 
disabled through accident or other cause, the owner is at 
once to notify the War Department, and unless an equally 
| Suitable vehicle is presented within three months, a propor- 
| tion of the initial subsidy fee, and of any money which has 
| been paid, calculated on the unexpired portion of the period 
of enrolment shall be returned to the War Department by the 
owner. An owner will not be allowed to withdraw a vehicle 
from enrolment without the permission of the War Depart- 
ment, and then only on repayment to the War Department, 
by the owner of a proportion of the initial subsidy fee and 
of any money paid on the unexpired portion of the period of 
enrolment. Should an owner desire to sell his vehicle 
during the period of enrolment, he will apply to the War 
Department for permission, giving the name and address of 
the prospective purchaser. Should the purchaser be pre- 
pared to take over this contract, and should the War [e- 
partment sanction that arrangement, the new owner will be 
liable from the date of purchase, as if the contract was 
originally made by him. 

The War Department reserves the right of refusing any 
vehicle without assigning a reason. 











THE ORDNANCE SURVEY. 





THE Ordnance Survey may be regarded as one of the great 
assets of the United Kingdom. The importance and useful- 
ness of its maps, not only to engineers but to the public at 
large, is almost incalculable. It has from time to time come 
in for criticism, and, no doubt, some of this may have been 
merited. At the same time it must be generally admitted 
that on the whole it is conducted well and satisfactorily, and 
confers great benefits on the inhabitants of these islands 
through the maps and information issued and collected, 
which are placed within the reach of all at what can only be 
regarded as reasonable prices. 

As is well known, the headquarters of the Survey is at 
Southampton, where, besides the preparation and issue of 
Ordnance maps, the Survey carries out a good deal of work 
for other departments, the Admiralty, War-office, Board of 
Trade, Post-oftice, Land Registry, &c. The number of 
persons it employed in Great Britain for the year ending 
31st March, 1911, was 1416, and 662 in Ireland. The net 
amount received from the sale of maps and books and 
geological survey publications for the year was about £30,400, 
and if the value of those supplied to public departments, 
institutions, libraries, and foreign (;overnments be added, the 
figure becomes about £55,600. During the year the total 
expenditure for surveys of the United Kingdom was £226,000, 
showing that the magnitude and scope of the work under- 
taken by the Survey is far greater than most people imagine. 
Endeavours have been made to extend the sale of Ordnance 
maps, and better to acquaint the public of the latest publica- 
tions by advertisement and circulars. These efforts have met 
with some success. 

The revision of the large scale maps—that is, the 25in. 
and 6in. to a mile maps—is carried out at such a rate that 
no part of Great Britain will have been unrevised for longer 
than twenty years. It has been decided in future to print 
the contours in blue on the 6in. maps, which will doubtless 
be a great improvement. Maps on a larger scale than the 
25in. are now only made or revised by the Ordnance Survey 
at the expense of local authorities. 

Ireland is being re-surveyed on the 25in. scale, and the 
work is proceeding rapidly. In Ireland boundaries and areas 
of territorial divisions as shown on the Ordnance maps are 
the legal boundaries and areas, but in Great Britain the 
boundaries shown have no legal recognition, though, as 
required by the Survey Act of 1841, the information shown 
has been ascertained by local and thorough investigation. 

It has now been arranged to show all new and altered 
boundaries by bands of colour on the 6in. map of Great 
Britain, and of counties and parishes similarly on the lin. 
map. Maps showing the boundaries in this manner are 
kept for gratuitous inspection by the public at the office of 
the Board of Agriculture and Fisheries, 3, St. James’-square, 
London, 8.W., and at the Ordnance Survey Office, South- 
ampton. Copies can be supplied on payment. 








Ir is stated that large quantities of lithium carbonate 
are being consumed by the Edison laboratories in the manufacture 











of recent types of storage batteries, 
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RAILWAY MATTERS. 


We hear that the Nuremberg-Fiirther tramways are 
substituting bow collectors for the existing roller collectors, which 
give much trouble by jumping frequently off the trolley wire, 
The system has many sharp curves, 

AccorpinG to Electrical Engineering, the Prussian 
State Railway authorities have waracr A carried out exhaustive 
tests on carbon filament lamps prepared by treating old _— by 
a special process. They report, that the majority of the 
tested were not satisfactory. 

Tye North-Eastern Railway Company contemplates 
important improvements at the Middlesbrough Dock. The altera- 
tions include the provision of an additional 10-ton crane, the 
substitution of electric cranes of greater radius for the present 
hydraulic cranes, and the provision of an electrically driven steel 
pelt coal conveyor. It is also proposed to give a minimum depth 
of USSft. of water opposite the whole of the quays. 


CONSIDERABLE progress is being made with the conver- 
sion to electric traction of the Mont Cenis line from Modane to 
Bardonachia, which will increase the carrying capacity through the 
Mont Cenis tunnel. Energy will be obtained from the municipal 
generating station at Chiomonte, where 3500 kilowatt eeey will 
be available at 50,000 volts, 50 cycles. At Bardonachia a sub- 
station will convert the supply to 3500 volts, 15 cycles for the 
overhead lines. 

Tue Grosvenor-road Station, on the South-Eastern and 
Chatham, has now been closed, The same station on the London, 
Brighton and South Coast was closed as soon as the barriers came 
into operation at Victoria Station, for the halt on the Grosvenor 





Bridge had only been made in order to collect tickets, the number | 


of passengers who used the station having gradually diminished. 
According to the Railway Times, this makes the tenth railway 
station that has been closed to passengers in the Metropolis for the 
same reason. 

For the financial year 1912 the Russian Minister of 
tailways originally proposed to spend £14,580,000 on State railway 
construction, but this amount has now been reduced to £10,000,000. 
It is stated in the columns of the Rai/iray Gazette that the growing 
tendency to grant as wide a field as possible to private railway 
construction is illustrated by the small programme of Government 
work, and adds that rumours regarding the nationalisation of 
existing company-owned railways must therefore be accepted with 
great reserve. 


Durinc the year 1910 the following additions were 
made to the rolling stock of the Indian railways :—176 engines, 
546 coaching vehicles, and 4312 goods vehicles, while there were 
under supply at the end of the year 208 engines, 1427 coaching 
vehicles, and 6070 goods vehicles. 
generally for rolling stock during the twelve months, and the 
Administrative report on Indian railways considers this an indica- 


tion that supplies have now become more adequate to the needs of | 


the various systems. Probably, too, the increased requirements 
this year are connected with the pending Durbar. 


Sixce the two boring gangs met in the Létschberg 
Tunnel on the night of March 30th to 31st, steady progress has 
been made with the comp‘etion of the masonry work, and so far 
11.86 kiloms. out of a total of 14.53kiloms. have been finished. 
According to the Times, work is also being energetically pushed 
forward on the approach lines from Friitigen to Kandersteg, and 
from Brigue to Goppenstein. The last of the important tunnels, 
the Bietschtal Tunnel, a mile in length, and situated on the south 
approach line, has now been pierced. There is no likelihood, so 


far as can be seen at present, of the whole line not being ready for | 


trattic by next spring. 

Iraty, especially Northern Italy, is so looked upon as 
the country of three-phase railways that the high-tension direct- 
current line from Lugano to Tesserete, although small, is especially 
interesting. According to the Railay (azette, polyphase current 
at 25,000-volt is transmitted from Lugano and converted to 1000- 
volt direct-current, current being also supplied for power and 
lighting. The ordinary train consists of an eight-wheel passenger 
motor car carrying 60 persons and a four-wheel trailer car carrying 
52 persons. Each motor car is fitted with four 45 horse-power 
motors. The total cost of the line—five miles long—buildings, 
sub-stations, and rolling stock was £52,400, and the financial! 
results are considered to be very satisfactory, the repair costs 
being noticeably lower than with alternating-current equipments. 


Ir is stated in the Railway News that arrangements | 


have been made for furthering the project of a continuous and 
direct British railway line from Egypt to the Indian frontier by 
way of Northern Arabia and Central Persia, and that important 


developments may be expected at an early date. The route has | 


been well known for a long time to Anglo-Indian travellers and 
geographical experts to be the shortest and most direct line of 
access from the Mediterranean to the westernmost frontier stations 
of India ; but other projected lines, traversing foreign spheres of 
influence, have monopolised public attention, and the practica- 
bility of securing a railway line to India which shall be exclusively 
under British control has been thus thrust out of sight. Another 
great advantage of the line referred to is that it will shorten the 
journey to India by six whole days, a saving far greater than 
could be obtained by any other conceivable route. 


Tur Railway Times publishes the official returns of the 
fifty-two principal railways in the United Kingdom for the week 
ending September 17th. These returns show total receipts 
amounting to £2,465,902, being £87,789 more than for the corre- 
sponding week last year, while the mileage was 21,521, or 54 more 
than for the corresponding week. The total receipts were at the 
rate of £114 11s. 7d. per mile of line open, an increase of £3 16s. 
a mile as compared with last year. Thirty-four of the returns dis- 
tinguish between the receipts from nger and goods traffic, and 
these show an increase of £38,026 (or £1 13s. 7d. per mile) in the 
passenger receipts, and an increase of £49,063 (or £2 3s, 11d. per 
mile) in the receipts from goods traffic. The aggregate decrease 
on the thirty-four railways for eleven weeks in the passenger 
receipts has been £19,506, while the aggregate decrease in the 
goods receipts was £278,296 The aggregate receipts of the fifty- 
two railways for eleven weeks (July 2nd to September 17th) 
amounted to £26,937,815, a decrease of £354,146 on the corre- 
sponding period of last year. 


_A RAIL breakage report covering the failures on the 
lines of eighty-three companies and representing 11,759,000 tons 
of rails has been issued by the Committee on Rail of the American 
Railway Association. The — are for the year ending October 
3lst, 1910, and areyarranged in numerous tables, and: are sum- 
marised in several diagrams. The information is disappointing 
because, as the committee points out, it is impossible to determine 
from it. the relative value of different rail sections, because the 
failures took place under different conditions of traffic and road- 
bed, and the conditions cf manufacture of ingots and rails vary so 
miuch as to affect the quality of the rail possibly as much as does 
its section, On the other hand, the report shows clearly the 
pi ay | of open-hearth over Bessemer steel, the former having 
only 11} failures per 10,000 tons, while the latter has 33. The 
classification of the failures assigns 29} per cent. to breaks, 55} to 
head failures, 7 to web faflures and 84 to base failures. During 
the six months previous to October 31st, 1909, these percentages 
were 19, 664, 84 and 6 respectively. It is evident, therefore, 


that the head is the weak part of the rail; but another thing 
revealed by a study of the report is a serious increase in the num- 
bor of breaks, particularly in the very heavy sections, 


amps | 


Thece was a decreased demand | conditions,-with the men ‘‘day after day facing the glare of | 


NOTES AND MEMORANDA. 


ConcrxTE linings for oil reservoirs have been tested in 
America, and up to the present little effect by the oil on the 
concrete has been noticed. In some cases the penetration into the 

| concrete has been nil, and in others only the thickness of a sheet of 
ordinary paper has been noticed. Insome reservoirs, however, itis 
extremely difficult to investigate properly, as the fumes from the oil 
make it highly dangerous to examine the concrete. 


AN average expenditure of from 50 kilowatt-hours to 60 
| kilowatt-hours is said to be required to produce one ton of ice by 
means of a motor-driven ammonia-compression system. ‘The maxi- 
mum demand of such an outfit reaches about 2.3 kilowatts per ton 
of ice-making capacity. Of this demand about 1.5 kilowatt per 
ton is due to the compressor itself, the remainder representing the 
work of the auxiliary apparatus. These figures represent the con- 
| clusions reached by a large central station company after a study 
of a number of ice-making plants where electrical energy is used in 
| motor-driven compressors. 


THE majority of the transformers in America are of 
the shell type, whether made for one or three-phase. The core 
type is used when the voltage is very high in relation to the 
capacity of the transformer. Great care is taken with all trans- 
formers to eliminate all traces of moisture from the coils and core, 
and with high-voltage apparatus the oil is also thoroughly dried 
before being put into the transformer. It is becoming more and 





This eliminates drying out and filling with oil on site, and most 
satisfactory results are being obtained. 


ComPRESSED air may easily become charged with 
inflammable vapours, through using in the compressors lubricants 
with too low a flash point ; or if the pipe lines are not regularly 
drained at low points, where oil, &c., is liable to accumulate. 
Cases have occurred where pipe lines have been shattered through 
the ignition of such accumulations of inflammable vapour, 
probably by heating due to compression. For this reason the use 
of petroleum to clean air pipes is cond d. These accidents 
can be avoided by regular inspection of the interior of the com- 
pressors and of the whole system of compressed air. 


Mepicat observations on the effect of mercury vapour 
lamps on the sight, as recorded by Dr. C. H. Williams in the 
Electrical World of New York, seem to be entirely favourable to 
| this method of illumination for work that requires close application 
| to detail, which in other circumstances would probably cause over- 
| strain. The numerous cases examined included draughtsmen, 
workers in motor car garages and in printing offices, and eight 
men actually employed in testing rooms of various manufacturers 
of these lamps. There were indications of temporary colour 
fatigue; but in no case was there any injury to the eye, even 
where years of work had been performed under the most trying 








scores of lighted mercury vapour tubes on the racks of the testing- 
room.” 


| THE electromotive force induced in a short-circuited 
armature section by the pulsating field flux is proportional to the 
number of turns of wire in the section, proportional to the maximum 


| value reached by the pulsating field flux, and proportional to the | 
Therefore the short-circuit current may be reduced | 

by reducing the number of turns of wire per armature section—the | 
| resistance of the short-circuit not being reduced in proportion to | 


frequency. 


the turns because of the relatively large resistance at the brtsh 
contacts—by reducing the maximum value of the pate field 
flux, and by reducing the frequency. It is essential, therefore, in 


| the design of the single-phase series motor to provide for few turns | 


| of wire per armature section (many commutator bars) ; to provide 
for smal] field flux per pole (many field poles) ; and to use alter- 
nating current of low frequency. 


In the formation of moulds in the process of electro- 
typing it has been found essential to prepare the face of the subject 
from which the mould is to be taken and the surface of the wax 
in which the subject is moulded with graphite dust, which is 
applied by means of a brush in the hands of the moulder. Experi- 
ence shows that not only is there great waste in the ordinary 
process, but the plumbago which is distributed in the air is very 
injurious to the health of the moulder and all persons engaged in 
the art of electrotyping, as the dust clogs up the air passages in 
the lungs and disastrous results soon follow. An invention of 
A. J, Williams, who is engaged in the electrotype department of 
the American Government printing office, eliminates this objec- 

| tionable feature by the use of a liquid which takes the place of the 
dry graphite and is said to answer all purposes equally as well. 


In a paper read before the German Foundrymen’s 
| Association, Herr Westhoff gave particulars of corrosion of cast iron 
valves and wrought iron pipes in a superheated steam plant, the 
corresponding fittings in front of the superheater remaining 
| perfectly sound. The presence of a whitish deposit at the seat of 
| corrosion indicated local solvent action of some kind ; and the 
| analysis of the deposit revealed the presence of sodium salts 
| (chiefly carbonate), traceable to the excess of soda afterwards 
| found in the feed water. The alkali was evidently carried off by 
| the steam, and while automatically removed by the water condens- 
| ing on the wet steam _ and valves, was deposited on those of 

the dry steam service, the high temperature and steam pressure 
breaking up the carbonate into caustic soda and carbon dioxide, 
both probably capable of corroding the iron under these conditions. 


AccorDING to a contemporary, the city of Boston is now 
| sprinkling the entire road surface with an emulsion of asphaltic oil 
made by dissolving 25 lb. soap in 100 gallons of hot water and mixing 
this with 200 gallons oi]. One hundred gallons of this emulsion is 
diluted with 500 gallons of water in the wagon and spread, using 
an ordinary Studebaker watering cart. The first application is 
followed by a second in four days, after which the street is gone 
over again once in from 15 to 35 days, depending upon the weather 
and conditions. This was found to give excellent results both as to 
laying the dust and preserving the roads, Last year the amount 
of dust swept from the streets was reduced 50 per cent. The only 
objectionable feature is the condition of the road for the first two 
or three days after sprinkling, as the heavy black oil forms clots 
which are picked up by carriage wheels, &c. After it is beaten 
down, however, the roads have a smooth, hard and clean surface. 


In an article appearing in the Times on the appli- 
cations of ozone it is stated that experimental trials have been 
carried out, both in this country and abroad, relating to the use of 
ozonised air in the various operations carried‘ on in breweries, and 
these indicate that ozone could be used with —— either in 
the treatment and cleansing of brewing vessels and casks or in the 
ventilation of the vessels and tuns in which the wort is stored. 
The presence of large numbers of bacterial and other living 
organisms in the air of towns has a prejudicial influence upon the 
fermentation of the wort, and.in some cases tke troubles that arise 
in brewing-are.attributed to the action of these agents. By means 
of ozonising apparatus sterilised air could be supplied to the 
refrigerating and storage vessels containing the wort, and the 
dangers of contamination be avoided. Another advantage of the 
applications would be that the mould fungi and other micro- 
organisms, which are usually found upon the walls of the vessels 
and rooms, would be killed and their further growth stopped. The 
use of ozone for bleaching flour has also been the subject of many 
experiments, and has also led to considerable patent litigation. 
This application of ozone, however, has not developed, and it is 
now generally considered that pure ozone will not bleach flour, and 
that it was Lagare: ¢ the presence of nitrogen oxides or of hydrogen 
peroxide which yielded the results, which were claimed to be due 
to ozone in the earlier experiments: 





more the practice to ship the transformer, case and oil complete. | 


MISCELLANEA. 


Ir cannot be seriously suggested that a Diesel sub- 

| station is undesirable or impracticable in a large city. There is in 

London a 100 brake horse-power set in the basement of one of the 

| largest drapery establishments in Oxford-street ; also a 1100 brake 

| horse-power sub-station in the City at Cannon-street and a still 
| larger one at Charing Cross. 


| Iv is reported that at one of the American steel works 
| two men, each operating a lifting magnet from the cage of a 
| travelling crane,-are now unloading an amount of scrap and pig 
| iron which formerly required twenty-five men. It is added that 
| the two operators of the cranes and magnets are employed only 
| part of the time on this work, while the twenty-tive men displaced 
| were employed all the time. 


| Tue British Consul at Erzeroum reports that with a 
| view of encouraging cultivators to use improved appliances the 
| Agricultural Department imported from Austria-Hungary and 
| Germany about £400 worth of agricultural implements, to be sold 
at cost price, the expenses for freight, &c., being paid by the 
| department. Half of the above were sold, and the p: s are 
| to be devoted to further purchases. Besides the above, merchants 
| are now importing agricultural implements from Russia and the 
| United States, and it is believed that the demand will increase, 
| especially for those imported from America. 


THE United States Geological Survey has published 
| statistics on the recovery of copper, lead, zinc, tin and antimony 
| from scrap metal, sweepings, drosses, kc. The resulting metal is 
| called ‘‘ secondary,” to distinguish it from the metal derived from 
| ore, which is known as “‘ primary” metal. The total value of the 
| metal thus recovered in the United States in 1910 is estimated at 
£9,105,000 against 44,648,000 in 1909. The quantity of copper 
recovered was 51,000 net tons; brass, 62,000 tons; lead, 55,323 
| tons ; spelter or zinc, including alloys other than brass, 43,932 
| tons ; tin and tin in alloys, 13,903 tons ; antimony, 2779 tons. 


Tue “ Proceedings” of the seventh annual meeting of 
the Wood Preservers’ Association includes « list of wood preserv- 
ing plants in the United States. It shows that 86 plants are now 
in operation owned by 60 companies, and situated in 51 states. 
Of these plants 64 are operated by 43 private companies and 22 

| are operated by 17 railways. The plants report the use of various 
| rocesses of preservation as follows :—Creosote, 26; bethell, 16 ; 
ain 14; lowry, 13; card, 5; rueping, 4; kyannizing, 2; 
| and allardyce, i. The number of plants built during the past four 
| years is given as follows :—1907, 13; 1908, 7 ; 1909, 9; 1910, 4. 


| THE great amount of naval gun firing which has been 
| in progress over the waters of the Forth for some weeks has 
| resulted, it is alleged, in a fish famine, and the East Coast Fishery 
| Association consequently presented a petition to the Admiralty 
asking that the firing should be conducted outside the limits of 
the Forth. The Admiralty replied that it had not been established 
that the industry had sustained any injury by these operations ; 

bj the exigencies of the service, care was being taken to 
| avoid as far as possible interference with the fishing industry, but 
| it was not found practicable on all occasions to carry out practice 

in waters which were remote from the fishermen. 


Tests are to be made by the Panama Canal Com- 
mission to determine the value of cement mortar applied to iron 
| plates by the ‘‘cement gun” as a preservative of iron. Twelve 
| plates 63in. by 14in. have been coated with a 1] to’3 mortar of 
| cement and sand, after they were cleaned to a grey metal by the 
| sand-blast process. Six of these have been covered with a jin. 
coating, and the remaining six with a lin. coat on one side anda 
l}in. coaton the other. Three plates of each kind have been sent 
to Balboa and three to Cristobal, where they will be kept immersed 
in salt water to test the mortar method of preventing corrosion. 
Two plates of each kind will be taken from the salt water, both at 
the end of three months, and one-half of the coating will be 
removed to determine the condition of the metal. The duration 
of the test for the balance of the plates will be determined later. 


From a report by the United States Consul-General at 
Berlin it appears that most of the inner partition walls used in 
buildings in that city consist of a heavy iron wire screen, on either 
side of which are layers of coke-ash mortar. The walls are apt to 
get out of plumb, and will not hold nails satisfactorily, and as in 
making the mortar cattle hair, jute, and hemp refuse are used, it 
sometimes disintegrates, causing the wall to crumble and sections 
to fall out. A good metal partition wall should therefore, says 
the Consul-General, find a market in Germany, provided that it 
was pot too thick and that the cost was not very much greater 
than that of the ordinary wall. Economy of space is looked for by 
the German builder. The authorities require that all outside and 
supporting walls shall have a thickness of at least 36 cm. 
(14.173in.), and hence partition walls are generally limited in 
thickness to 10 cm. (3.937in.), as they are not required to support 
great weights. The coke-ash walls cost about 3.20 marks per 
square metre (about 2s. 8d. per square yard), but builders would 
pay more for a wall of satisfactory construction. 


WokrKING pressures continued to rise on overhead long- 
distance transmission lines, and after reaching 40 kilovolts a new 
source of loss made its appearance. This took the form of a dis- 
sipation leakage into the air, not by ordinary conduction or by 
hysteresis, but by a brush discharge, or corona, wherein the air 
particles carried away electric charge from the surface of the wires. 
Up to a certain critical voltage the air surrounding the high- 
pressure wires insulated practically perfectly. Above this critical 
voltage the surrounding air broke down electrically and carried 
away an electric current from the wire by a sort of convection, 
aided by brush discharges from the surface of the wire. Owing to 
unwarranted generalisation, it was fora time held by some that this 
effect puta definite limit to high-tension voltages. Later, how- 
ever, it was found that the value of the critical voltage depended on 
the size of the wire. A thin wire breaks down the air surround- 
ing it at a lower voltage than a thick wire. When the breakdown 
occurs in the dark a halo, or corona, is seen to envelop the wire, 
and a faint hissing sound may also be heard—the characteristic 
murmur of a brush discharge. 


THE .conditions of working on board ship are such that 
it is not advisable to use a higher pressure than 220 volts direct 
current without some very good reason, and then only if very 
special attention is paid to the following pcints, which are given 
by a well-known cable company :—The cables should be of the very 
best quality and high resistance grade. It should. in most cases 
be rubber insulated and should be lead covered throughout, with 
heavy armouring where exposed to mechanical injury. Great care 
should be exercised in sealing the cable ends to prevent water 
getting into the strands, and the method adopted should be such 
as to allow long creeping surface between the cable socket and the 
lead sheathing. The switch gear must be strong, reliable, and 
simple, as otherwise trouble is sure to be experienced. Al! switch 
gears except that on the main engine-room switchboard should be 
enclosed in strong cast iron cases, which, if in ex itions, 
should be water-tight. All live parts should be well insulated 
from the cases by mica, and very ample space should be provided 
for the arc to break without going over to the metal case. This is 
of special importance on a ship, because if a fault has occurred on 
one side of the system a circuit breaker opening on the other pole 
has to break circuit, perhaps with a heavy overload, without the 
are going to the cast iron case, which for the time being is con- 
nected to the other pole through the excellent conductor formed 
by the plating of the ship. A continuous reading leakage indicator 
should be fitted on the engine-room switchboard to give immediate 
notice of any fault on the system, 
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Fig. 5S-COALING TWO BOATS SIMULTANEOUSLY 
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The French Naval Disaster. 


THE blowing up of the first-class battleship 
Liberté in Toulon Harbour is one of the most 
terrible disasters that, in time of peace, has over- 
taken any navy. A catastrophe involving the 
loss of a battleship grows in importance with 
increase of tonnage, armament, and crew, and the 
destruction of one of the newest and most powerful 
units of the French fleet has had consequences 
more frightful almost than could have been con- 
ceived. Within nineteen minutes of the first 
appearance of smoke on the Liberté the huge and 
splendid battleship was partly emerging from ten 
metres of water, an inextricable mass of broken 
and twisted steel. At the time of writing it is com- 
puted that over 200 men have lost their lives, 
which number would probably have been doubled 
had the full complement been on board. As for 
the material loss in those short vivid minutes, it 
cannot be much below £2,000,000 sterling. The 
Liberté was of the Patrie class, 14,785 tons, and 
formed part of the second division with the 
République, Démocratie, and Verité, which were all 
anchored together in the harbour. She was 
launched in 1905, and commissioned three years 
later. During the naval review at Toulon recently 
the battleships of the Patrie class made an excel- 
lent impression, and while the French were still 
congratulating themselves upon the resuscitation of 
a powerful navy the blowing up of one of the finest 
units has thrown them into a state of consterna- 
tion. The, world-wide sympathy bestowed upon 
them in their distress is fully merited. But whilst 
the loss is heavy, it is not irreparable, and in spite 
of the enormous sacrifices already made to build 
up a new navy our French friends are deter- 
mined that this new disaster shall only stimulate 
them to fresh exertions. Before, however, 
anything further can be done, it is necessary 
to ascertain the cause of the explosion. Exactly 
what happened it is difficult to say, for the fleeting 
impressions of those who witnessed the destruction 
of the battleship are usually unreliable. The mind 
was unable to grasp more than isolated details, and 
it is only by collating these details and eliminating 
improbabilities that it is possible to arrive at some 
idea of the cause of the catastrophe. All that is 
certain, at present, is that at half-past five in the 
morning the Liberté made signals for assistance. 
Smoke and flames rose from the tubular mast, a 
few muftled explosions were heard, and scores of 
boats made for the battleship to render aid. Before 
they could reach her side there was a series of ex- 
plosions so violent that they blew in doors and 
smashed windows in the town. The huge battle- 
ship seemed to be lifted out of the water, and then 
dropped back a misshapen wreck. The numerous 
boats around her were sunk. ° Part of the navigating 
bridge upon the Liberté fell on the République, 
killing several men and injuring others. The 
Démocratie and Verité also suffered considerable 
damage. There was, indeed, scarcely a vessel in 
Toulon Harbour which. was not more. or less 
injured by the masses of steel that hurtled through 
the air. Many lives were lost from this cause. 
No estimate can yet be given of the total, amount 
of damage, but sufficient is already known to give 
some idea of the terrible. ruin that can. be wrought 
by the blowing up of a modern warship. 

The first thing that strikes one is the analogy 
that exists between the destruction of the Liberté 
and the blowing up of the Jena in March, 1907. 
The phases of the explosion were very much the 
same, except that in the Jena it began with dense 
masses of black smoke, which were attributed 





to the burning of black powder used for firing 
salutes. On the Liberté smoke was seen emerging 
from the mast, but not in the same volume. The 
succession of explosions was much the same, and 
this, of course, is only what might have been 
expected. When the Parliamentary Commission 
had completed its examination of the possi- 
ble causes in the case of the Jena, measures 
were taken to prevent their recurrence. Limiting 
ourselves strictly to the Parliamentary inquiry, it 
should be observed that the explanation generally 
put forward, and strongly approved of in the 
Marine, that the explosion on the Jena was due 
to the decomposition of old explosives, was rejected 
in the Commission’s report. Nevertheless, all war 
vessels were ordered to discharge explosives which 
were considered to have reached an age when there 
was a possibility of decomposition taking place. 
The Commission laid particular stress upon the 
high temperature prevailing in the Jena magazines, 
which obviously rendered the storage of explosives 
highly dangerous. Consequently, minute precau- 
tions were taken to ensure the ventilation of the 
magazines by powerful fans. During the recent 
manceuvres in the Mediterranean, when the heat 
was excessive, the temperature in the magazines is 
said to have in no case reached 35 deg. Cent. 
When it is found impossible to keep the tempera- 
ture down below this the commanders have instruc- 
tions to return to port and discharge the explo- 
sives. It was therefore at first officially assumed 
that the explosives on the Liberté did not decom- 
pose through the heat, but the opinion of Admiral 
Bellue, who has given instructions that all the ex- 
plosives which date from before 1902 are to be 
immediately landed from the battleships, is wholly 
opposed to this view, and the fact now appears to 
be established that there was no fire on the ship 
prior to the explosions. Admiral Bellue further 
affirms that in the light of the Jena inquiry, and of 
the experiments which were then carried out with 
the explosives, the cause of the Liberté disaster 
can be easily traced. The time that elapsed between 
the muffled explosions and the discharge of flames 
and smoke from the tubular mast, and the final 
explosions that destroyed the battleship, was just 
sufficient to allow the melinite shells to be raised 
to a high enough temperature to explode. It is 
understood that throughout the Marine there is no 
question whatever that the disaster was due to the 
spontaneous combustion of the B explosive. 

The Liberté disaster is particularly disquieting, be- 
cause, coming after the Jena explosion, it has shaken 
the confidenceof French chemistsand engineers. The 
Minister of the Marine, and those whose duty it is 
to maintain confidence, will, of course, not admit 
that there is anything wrong with the explosives. 
It is quite possible that the explosives are perfectly 
safe if stored under normal conditions, but the fact 
remains that this confidence is not shared by the 
public or by a gcod many naval officers. It is true 
that conditions have considerably improved since 
the Jena disaster, but the bad name formerly 
attached to the famous B explosive continues to 
stick to it more or less, although the danger is 
supposed to have been eliminated by suppressing 
old stores and suitably ventilating the magazines. 
Ontheother hand, it may be remarked that the French 
have of late years been attaching more importance, 
perhaps, to muzzle velocities than to the manufacture 
of explosives offering aminimum danger from decom- 
position. During the past twoor three years they 
have considerably increased the efficiency of their 
artillery by the use of very powerful explosives, and 
the question arises whether this result has not been 
obtained at the expense of safe storage. It is quite 
possible we may be wrong in this assumption. We 
merely echo: the fears of many naval experts in 
France who would like to see the question of the 
safe storage of  nitro-cellulose explosives finally 
settled.. This will be done if the inquiry into this 
latest disaster should prove that it:was due to other 
and easily. remedied causes; but it is to be feared 
that, as material evidence is almost out of the 
question with the battleship an absolute wreck, 
much will be left to conjecture. 


The Science of Observation. 


THE address delivered by Professor H. H. Turner 
as president of the Mathematical and Physical 
Section of the British Association, is more interest- 
ing to engineers than it may seem to be at the 
first glance. Although apparently dealing with 
astronomy alone, it covers a wide field. Dr. Turner 
took for his text, ‘The Characteristics of the 
Observational Sciences,’”’ and to no one more than 
the engineer is the science of observation an essen- 
tial part of his equipment. It is almosta common- 
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place that some men go through the world seeing 
everything, while others see nothing. It is the 
former who do good tu themselves and the rest; and 
no art should be more carefully taught and practised 
than how to observe. “ How is the work of research 
best done?” asks Professor Turner. “Shall we 
make theories and then study facts in the light of 
these, or shall we first collect facts and then make 
theories?’ “What are large collections of facts 
for?” wrote De Morgan. ‘To make theories from,” 
says Bacon; “to try ready-made theories by,” 
says the history of discovery. Dr. Taylor quotes Sir 
G. H. Darwin’s presidential address delivered in the 
same section at Birmingham in 1886:—“ A mere 
catalogue of facts, however well arranged, has 
never led to any important scientific generalisation. 
For in any subject the facts are so numerous and 
many-sided that they only lead us to a conclusion 
when they are marshalled by the light of some 
leading idea. A theory is then a necessity for the 
advance of science, and we may regard it as the 
branch of a living tree, of which facts are the 
nourishment.” This view Dr. Turner refuses to 
accept, at all events, as of general application. 
Success, he holds, depends upon perception, faith, 
skill, and energy, rather than on any fixed system 
of obtaining information. 

Leaving what may be termed abstract science, 
let this question of research be applied to engineer- 
ing—engineering of all kinds, mechanical, civil, 
electrical. Very little inquiry will show that it is 
all based on facts. In the present day an enormous 
structure has been reared. Its foundations are 
hidden in the ground; but they are the result of 
facts and discoveries, and the prominent thing 
about them is that the discoveries of facts have 
been either the result of what is known as chance 
or, more usually, observation. The Watt engine 
was not the result of a theory of the steam engine. 
All the facts about it came out one by one on the 
trial-and-error system, and the theory was subse- 
quently built up and then made the subject of mathe- 
matical investigation. Experience is the foundation 
of all knowledge; directly in the first stages of civilisa- 
tion, occasionally indirectly as the sciences and 
arts progress. But it is essential that we should 
always bear in mind that some forms of modern 
research only go over trodden ground, while others 
resemble the case of the priests of old, who, driving 
a flesh hook into the cauldron, got meat by chance 
on the tines, and kept what they got; the principal 
difference being that the first comers usually got 
something and the later nothing. 

The outer pages of THE ENGINEER at this 
season are worth careful examination. Observation 
may well be brought tobear on them. The univer- 
sities and technical schools make their announce- 
ments ; they tell the world what they propose to do 
during the next term. We have only to glance at 
the names of principals and lecturers to see how 
excellent is the training provided. We hear much 
about Charlottenburg ; we doubt after all if better 
collegiate teaching is to be had anywhere than in 
Great Britain. How different is the position of the 
modern young man from that of his predecessors 
who sought to learn their profession. Many of our 
readers will no doubt find on their shelves in an 
out-of-the-way dusty corner a most delightful book, 
“ The Autobiography of James Nasmyth,” a man 
who lived between 1808 and 1898, better known 
as the inventor of the steam hammer in 1839 
than by any other portion of his work. Now as 
we read this book we see that Nasmyth 
rose to the top very largely by his obser- 
vation of facts, the formation of deductions 
from them and common sense. Nasmyth and 
Whitworth and the Stephensons, and above all 
Maudslay, made together a group of intimate 
friends. It is almost unnecessary to say that they 
changed the face of the earth. Not one of these 
men ever enjoyed anything like a technical educa- 
tion in the modern sense of the word. It is strange, 
at first sight at least, that all these early men were 
eminently successful. What they set about doing 
they did. Far be it from us to say that technical 
education does not appear to be necessary to 
engineering. We are dealing with an historical 
fact, to be observed, as Bacon would have told us. 
Is there in the present day, or have there been in 
the immediate past, any results greater than those 
which emanated from the pioneers? It would seem 
that all progress is based on experimental science. 
The technologist can only make the ground more 
secure. That a thing can be done is settled by 
practical trial. Why it can be done is explained 
subsequently by mental processes. 

Research extends its work and its influence over 
a range which admits of very wide departures. 
lf is not confined to inquiries and searches for 





material facts; it is extending day by day into 
the art of education. Changes occur in conse- 
quence. One of the most marvellous is the 
inclusion as a subject for marks at military 
examinations of hand-writing and spelling. The 
observation of teachers has at last served to con- 
vince them that such simple arts may be, in the 
long run at least as useful as the higher mathe- 
matics. Dr. Turner says:—‘‘ There are men like 
Adams who perform gigantic numerical calcula- 
tions faultlessly ; but there are others who cannot 
do three additions correctly.”’ It would seem that 
the Adams type is the more useful in daily life 
with an army. On the 20th of September seventy 
years ago the line from London to Brighton 
was opened, and trains made the trip in an 
hour and three-quarters. With the exception 
of a few express trains that is the period occupied 
now. The work of seventy years has been 
required to make the line and its rolling stock 
what it is. For twenty years after it was open 
and more, technical education, as we understand 
it, was an unknown ingredient in national life. 
Why do we not get on faster now? There was 
no technical education, because there was in point 
of fact nothing to teach; there had not been a 
sufficient accumulation of facts. This is a most 
important consideration. The teaching of theories 
which have no basis of practical fact is waste of 
time. We say practical facts, and we mean by 
the words those ascertained facts which may be 
made of use to the world. Dr. Turner sees a 
value in the discovery of a satellite for Jupiter 
which it possesses in no way for an engineer. We 
can respect each other, and see that the discovery 
may have an analogy with others—as, for example, 
in metallurgy—made for the engineer. Let us extend 
our observations a little further, and look at some 
other of our pages. There are numerous inquiries 
for young engineers and draughtsmen, to be the 
product, it might be supposed, of the modern 
technical school or college. Unfortunately, such 
men do not seem to be particularly wanted. At all 
events, however much technical training may be 
desirable, there is invariably an intimation that 
the candidate “must have experience.” This 
reminds us of the father who would never let his 
sons go into the water until they could swim. 
Half a century ago there was no technical public 
education, if we exclude one or two universities, 
such as Trinity College, Dublin; and yet great 
things were done. What will be the position at 
the end of the next half-century? The old time 
engineer had not only to scheme things to make, 
but to construct the tools wherewith to do the 
making. Once more we ask our readers to observe, 
to look at pages of THE ENGINEER, and if they can 
spare a moment, compare them with those of even 
ten years ago, and see what the tool maker and the 
electrician have done to help them. 

Dr. Taylor was by no means content to give 
advice or express opinions without supplying illus- 
trations of his meaning. He has selected Professor 
Schuster’s methods as worthy of imitation. He 
follows Professor Pearson into regions too astral for 
us. The methods of Mr. Sherlock Holmes serve to 
illustrate some things he has to say. Almost every 
page of his address contains something worth 
understanding. Thus he calls attention to a cir- 
cumstance very easily and usually overlooked. 
Difficulties augment daily in carrying on research 
because of the increase in the number of paths to 
be followed. Finally, Dr. Taylor’s creed may be 
summed up in a few words :—‘‘The view which 
I have endeavoured to put before you of the inevit- 
able course of scientific work is that it will depend 
more and more on the patient process of ‘ leaving 
no stone unturned.’ It may not be an inspiring 
view, but it should be at least encouraging, for it 
follows that no good honest work is thrown away.” 
Is it not in some such way that we have arrived 
at such things as the steam turbine, the internal 
combustion engine, and the aeroplane ? 


Dr. Taylor says, and we agree with him, that the 
true observer is always an amateur. What is an 
amateur? One definition was given by Professor 
Schuster in his eloquent address as president in 
section A at Edinburgh in 1892 :—‘‘ We may per- 
haps best define an amateur as one who learns his 
science as,he wants it and when he wants it. I 
should call Faraday an amateur.” Dr. Taylor pre- 
fers that of Professor Hale: ‘‘ According to my 
view, the amateur is the man who works in 
astronomy because he cannot help it, because he 
would rather do such work than anything else in 
the world, and who therefore cares little for ham- 
pering traditions or for difficulties of any kind.” 
Let us substitute the words engineering or physical 
science, and the definition applies at onee. Such 








men as Maudslay and Whitworth and Watt and 
Trevithick were, as compared with the trained 
men of the present day, amateurs. Are there 
more of them available? 


The Progress of Aerial Navigation. 


Ir is not so many months since the aeroplane 
and the dirigible balloon were looked upon as equal 
competitors in the race for perfection as vehicles 
suitable for the navigation of the air. The German 
Government was pinning its faith on airships of the 
Zeppelin model, while the French were all in 
favour of the smaller, cheaper, and handier aero- 
plane. Our own Government adopted a watching 
attitude. Events have justified the action of the 
British Government to the extent that the repeated 
failures of the various Zeppelins have rendered 
quite unnecessary the expenditure of further sums 
of money on experiments with anything so costly 
and useless. It is true that both the Admiralty and 
War-office have in hand experiments with dirigible 
balloons, but the money spent will be trifling com- 
pared with what it would have had to have been 
had the German faith in airships proved itself 
justified. Possibly the disaster to the Barrow-built 
airship may once for all convince our authorities of 
the futility of carrying out further experiments with 
dirigibles. The airship, by reason of its cost, its 
fragility, and its requirement of enormous sheds, 
and many of them, if it is to operate in anything 
but the calmest conditions, may be written down 
as an ineffective and somewhat dangerous toy. 
There is little doubt therefore that any future 
progress in aerial navigation will be achieved 
by the much more mechanical aeroplane. It 
used to be held that the dirigible had a 
great advantage over the aeroplane in that its 
motion was of a more stable character, and that 
engine failure did not mean an immediate descent. 
It was found, however, that engine failure in a 
dirigible did very commonly lead to as great danger 
as similar failure in the propelling power of an 
aeroplane. If the engine of an aeroplane suddenly 
fails, a descent, it is true, becomes necessary, but 
the descent is by no means vertical. The aeroplane 
comes down in a vol plané at an angle of, say, 1 in 
6, and as the choice of direction lies with the pilot, 
he can descend anywhere inside a circle having a 
radius of six times his elevation at the moment. 
If his elevation is half a mile—a not unusual height 
for long journeys—he has an area of nearly seven 
square miles in which to find an open space in 
which to alight. With the dirigible no such choice 
of direction is possible, for the “ wind bloweth 
where it listeth,’’ and takes the dirigible with it. 
So the apparent advantage of the dirigible in this 
respect is really non-existent, and the aeroplane is, 
in fact, the safer machine. A great deal too much 
attention is paid to possible aeroplane dangers on 
account of its motion being “ unstable” —1.e, it needs 
a guiding brain in order to keep itself upright. But 
this is a very usual feature of many kinds of motion. 
Bicycling is an instance commonly cited, but 
walking is an even more familiar one. Walking is 
made up of a series of positions, all of them un- 
stable, and all needing brain control to render them 
possible. The unbalanced static forces are equili- 
brated by kinetic forces due to the motion, and most 
beautifully suited the one to the other. It is true 
that by custom the balance in walking is attained 
almost automatically and in somewhat the same 
way in cycling. The almost automatic mechanism 
of walking may perhaps be looked on as a “ natural 
gift’? in man, but even if it were so, bicycling is 
not, and there is no reason why the acquired skill 
of the cyclist should not be equally attained by 
practice on the part of the aeroplanist. Neverthe- 
less, the earlier bicycles were not so easily balanced. 
They put an unduly heavy burden on the rider 
when learning to acquire the semi-automatic 
balance. It was once proved, or claimed to be 
proved, by a Cambridge mathematician that above 
a certain speed the balance of a bicycle became 
automatic owing to the gyrostatic action of the 
front wheel, and that for that reason it was possible 
to ride with “the hands off.” This, however, 
depended upon the design of the machine, the rake 
of the steering column, &c. In the same way it 
is reasonable to look for increasing mechanical 
stability on the part of the aeroplane, and 
many inventors have already been at work 
on this point. One suggestion is to stiffen 
the aeroplane by some powerful gyrostatic mechan- 
ism, as is done in part, doubtless unintentionally, 
by the Gnome rotary motor. But it introduces 
worse difficulties than it removes. Thus, if a 
sudden gust strikes one wing, the aeroplane being 
‘stiff,’ is unable to turn to meet the gust, and 
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perhaps gets & wing broken, and the whole machine 
at once collapses. Others have suggested gyrostatic 
“relays "—t.e., & mechanism which either warns 
the pilot that his machine is beginning to heel, or 
else actually moves the correcting levers itself. 
There is nothing to fear in such a mechanism as 
this, provided that the pilot has a super-control 
and can take the machine in hand at any moment 
he may desire without interference from the auto- 
matic stabilising mechanism. But such a relay by 
its very nature takes power to drive, and it has yet 
to be shown that the advantages outweigh the 
disadvantages. If so long a journey as an Atlantic 
crossing taking at least two days were contem- 
plated, it might perhaps be found essential to free 
the pilot from some of the routine balancing; but 
for the ordinary short journey this would hardly 
seem necessary. 

At present any use of the aeroplane for other 
than military service seems to be almost exclu- 
sively of a sporting character. It is often spoken 
of unthinkingly as a carrier of passengers and goods, 
put a little consideration will show how unlikely 
any such development really is. The gliding angle 
of a good aeroplane may be put down as | to 6, 
corresponding to a resistance against its motion of 
rather over 370 lb. per ton. Now let this be com- 
pared with the resistance that has to be overcome 
in other modes of transport of passengers and goods. 
By railway transit the resistance is brought down 
as low as 10 lb. to 20 lb. per ton, depending on the 
speed, or about 95 per cent. less than the resistance 
through the air. On steamships the resistance is 
even lower, sometimes as low as | lb. per ton, so 
that the effort to propel 370 tons by water would 
be no more than that required to propel 1 ton 
through the air on an aeroplane. These figures 
are worth bearing in mind when the future progress 
of aerial navigation is being considered. It may be 
said by way of criticism of this rough-and-ready 
criterion that the same argument would show the 
futility of road motor transport, as the resistance to 
be overcome is there some 70 lb. per ton, or at least 
five times what it would be on a railway at about 
the same speed. The answer is, of course, that road 
motor transport 7s uneconomical when run side by 
side with a railway, and it is only of practical use 
when employed in a subsidiary capacity as a 
railway feeder from districts where there are no 
railway facilities or where special circumstances 
mask the ordinary conditions of competition between 
the two. Moreover, it must be granted that there 
are other items of cost beyond those which depend 
directly on the resistance, and therefore, for a given 
speed, on the horse-power required. But the 
enormous difference between the 370 1b. per ton of 
aerial transport and the 70 lb. per ton of road trans- 
port make it almost impossible, except in the most 
special circumstances, such as absence of roads, 
rails, and waterways, that such a means of trans- 
port can be economically possible. It is convenient 
to remember that to transport a ton of goods by 
aeroplane needs about the same engine effort as it 
ge to drag it along the ground without wheels 
at all. 


We have endeavoured to show by these instances 
how narrow is the useful commercial field for the 
aeroplane. It is true that future improvements 
may affect the argument in such a way as to 
minimise these disadvantages, but it is difficult to 
see any development which would have much 
result in this direction. It was once thought that 
if an aeroplane were only driven fast enough and 
the angle of the planes reduced, the necessary “lift ’’ 
could be attained for scarcely any “ drift,” or, in 
other words, that the resistance per ton would get 
less and less as the speed rose. And so it would 
if there were no such thing as skin friction, but 
the existence of skin friction cannot be disregarded 
in this convenient way, and it is no more likely 
that it can be avoided in the air than it can in the 
sea. There is a given angle of attack at which the 
total resistance per ton is least, and this settles the 
economical speed of operation. Design will enable 
this speed to be altered, and the tendency is to 
Increase speeds. High speed is most needed in 
disturbed air. And, as Mr. Dines has pointed out, 
the most disturbed air is that nearest the earth’s 
surface, and the least disturbed that at a height. 
To meet this condition of affairs an aeroplane would 
need to travel faster as it came down from a height 
to a point nearer to the earth’s surface, a condition 
of affairs precisely the opposite to what is desired 
for easy landing, which naturally calls for low 
speeds when near the surface. These requirements 
are mutually conflicting, and the only alternative 
seems to be some means of rapidly varying the 
area of the planes, a mechanical problem of no 
slight difficulty, but one whieh it would seem will 





have to be solved sooner or later. It is in the 
mechanical improvement of the aeroplane itself 
that progress should be looked for. 


The Irish Strike. 


To all intents and purposes the Irish railway 
strike is at an end, and the estimate we made last 
week of its length is justified to the letter. It has 
lasted a week and no more, and the railway com- 
panies, though they have lost a great deal of money 
by the interference with their traffic, are in a 
stronger position than before, whereas the Amalga- 
mated Society of Railway Servants has learnt a 
lesson we hope it will be wise enough to take to 
heart. It wantonly endeavoured, with its own ends 
in view, to. force the railway companies to do some- 
thing which it was illegal for them to do, namely, 
to refuse goods offered to them for freight by certain 
firms. The railway companies, with a single ex- 
ception, held out, and the people of Ireland, recog- 
nising the absolute correctness of the companies’ 
position, supported them in their opposition to the 
trades union demands. Never for a moment had the 
strikers the sympathy of the general public, and the 
only danger to be feared was that the Board of 
Trade would again bring such pressure to bear on 
the companies that conciliation would be forced 
upon them. Happily, though the Board watched 
all the proceedings with care, it recognised 
that the companies were absolutely in the right, 
and it left them alone. Had the same course been 
taken with the English strike there can be no doubt 
that the same result would have ensued, and it is 
devoutly to be hoped that when the trouble breaks 
out again—and no one doubts that it will so break 
out—the companies may be permitted to fight the 
issue to a finish. A remarkable feature of the 
Trish strike is that comparatively few men have 
been out, and yet that railway receipts have 
fallen by as much as 25 per cent. The reason 
was given before the Commissioners yester- 
day. It is because the “ cock-sure” statements 
made by the trades union have frightened the 
country people into the belief that the state of 
affairs was really serious. The same _ thing 
happened in the English strike. The papers, 
instead of endeavouring to ease the anxiety of the 
country, increased it by making the most of every 
little event, thus causing a general opinion that the 
state of affairs was worse than it actually was. All 
this worked in favour of the unions, and we venture 
to suggest to our daily contemporaries that on the 
next occasion they avoid sensational reports, and do 
their best to diminish rather than to increase 
anxiety. This they can do quite well without 
hiding from their readers the real facts. 
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Gas Engines. By W. J. Marshall and Capt. H. Riall Sankey, 

R.E. (Ret.). Constable and Co., Limited, London. 1911. 
Tuis is a volume of the Westminster series which, as 
every one knows, aims at meeting the wants of the 
general scientific man rather than the specialist. That 
the work happens to be suitable for the reading of any- 
body with a fair modicum of engineering training is not 
at all to its disadvantage, for we take it that for the 
thousands of engineers who find it necessary or desirable 
to know something about gas engines there are only a 
few tens who need to know all about them. The number, 
for example, that wants or is able to appreciate such a 
highly scientific work as Dugald Clerk’s excellent treatise 
must be comparatively small. It is a book for the chosen 
few, not for the many; it is for the man who wants to 
study rather than to use gas engines. Mr. Marshall and 
Capt. Sankey have produced a work at the other pole. 
It is essentially a book for tne practical man; not 
at all for the scholar. It opens, it is true, with 
theory, but it is theory of a very simple kind expressed in 
such a way that he:who runs may not only read but 
understand. 

In this first chapter we find the following tentative 
prophecy—if there is such a thing:—‘“It is clear, there- 
fore, that there is an undoubted future for the large gas 
engine, and as fuel goes up in price, and better know- 
ledge of the methods of overcoming the difficulties 
attendant on the making of gas from poor fuel is obtained, 
the demand for these prime movers will increase. It is 
not improbable also that the gas engine will eventually 
compare favourably with the steam engine, and even with 
the steam turbine, on the basis of capite! cost.” There is 
certainly not much evidence at the present time to give 
colour to the latter view; the great size of gas engines in 
proportion to their power and the limits to their output 
make them expensive in capital cost as prime movers, and 
there is at present no indication that the economy can be 
greatly increased or that the general scantlings can be 
safely reduced. Possibly, however, Captain Sankey has 
something up his sleeve, or possibly he foresees the early 
arrival of a gas turbine and had that in mind when he 
wrote. 

After this brief dip into theory we plunge straight away 
inte the Otto cycle and the various forms of engines in 





which it is used. The treatment is, as a whole, very 
clear and very good, and the illustrations, many of which 
are diagrammatic, are excellent. There is an interesting 
section on gas engine indicator diagrams, in which a 
number of light spring cards are given. We fear the latter 
will present some difficulty to those who are not used to 
this form, but no doubt it will be good exercise to unravel 
them with the brief description given. Here occurs also 
a diagram illustrating early ignition which will puzzle the 
thoughtful man. It is one of those cards in which the 
ignition pressure goes up nearly to 500 Jb. and then falls 
back practically upon its own traces to 300 lb., where the 
expansion line takes a nearly normal form. Why should 
early ignition cause such a jump in pressure? And is 
the peak on the card a real jump in pressure or only a 
kick of the indicator? If the former, what has happened 
to the work that should be represented by that pressure ? 
It does not show on the card and could not be measured 
by a planimeter. The authors offer no help. All they 
say is: “In Fig. 29 we have a card obtained when the 
ignition in the engine is too early. It will be noted that 
the maximum pressure greatly exceeds what is usual, 
and when designing a gas engine due allowance must be 
made for this possible increase of pressure.” It is usual 
in discussing gas engine cards for the text-books to skim 
lightly over these cases of abnormal pressures without 
corresponding work, and a clear explanation would be 
welcome.. We rather fancy that the authors in this 
instance have accepted a text-book tradition without 
sufficient examination. On the other hand, they may 
have satisfied themselves that the diagram does really 
show what it is generally believed to show, and in that 
case we hope they will give our readers the benefit of 
their views. For ourselves we confess we see much diffi- 
culty in understanding why early ignition should produce 
a great rise in pressure; and it is to be noted, as the 
authors themselves show, that if the admission is a great 
deal too early the superpressure is very slight. On the 
other hand, there is the explosion line going up to nearly 
500 Ib. instead of 280 lb. How is it to be explained? 
We throw out as a suggestion, and no more, that the peak 
is an indicator effect caused in this way. During com- 
pression the indicator piston is in rapid upward motion, 
normally before ignition takes place this upward motion 
has almost ceased. If, however, ignition is advanced an 
eighth before the dead point, then the explosion takes 
place at the very moment when the piston of the indicator 
is moving fastest, and the kick it receives at this instant, 
when its own momentum is a maximum, drives it far 
beyond the real pressure. We give that merely as a 
suggestion to account for the diagram, but we should be 
very glad to hear other views. 

After the Otto cycle the authors take up the two-cycle, 
the Clerk engine of 1880 being taken as the true pro- 
genitor of the type. The only two-stroke engines dis- 
cussed at any length are the Kérting and the Oechel- 
hiiuser, but several others are named. This chapter, 
indeed, as many other chapters in the book, show the 
influence of Mathot on the authors. That is nothing to 
its discredit, for Mathot’s work is admirable, and is not 
likely to be read by the people for whom the Westminster 
Series is designed. The following interesting passage 
occurs in this chapter:—‘ At the present time there are 
probably many more four-stroke cycle than two-stroke 
cycle engines running, but it seems likely that in the 
future large gas engine plants will be designed with 
engines working on the two-stroke cycle; but, instead of 
each engine having its own charging pumps, a central set 
of independently driven pumps for gas and air will be 
provided. These pumps will probably be of the turbine 
type, and of greater efficiency than is obtainable with 
pumps forming an integral part of the engine. Such an 
arrangement would reduce to a great extent the fluid 
friction loss in the two-stroke engine, which is at present 
greater than that of the four-stroke engine.” 

Following these chapters on the general design of gas 
engines, the authors take up the study of such special 
features as water cooling and ignition, both subjects 
being clearly and, for the purpose in view, sufficiently 
amply dealt with. Then we get some notes on operating 
gas engines, and a chapter on testing, then one on govern- 
ing, and finally a short account of gas and gas producers. 
The illustration on page 248, described as a Mond pro- 
ducer for bituminous coal, gives one furiously to think! 
Fortunately, there is no fear of the illustration being 
taken for any known form of producer, unless, indeed, 
we imagine it the effort of a draughtsman who had 
been “ gassed.” However, it is a mistake of very small 
importance, which detracts nothing from what is, when 
the purpose in view is considered, an excellent little 
book. 





SHORT NOTICE. 


The Card System Series. Vol. II. Systematic Indexing. 
By J. Kaiser. London : Sir Isaac Pitman and Sons, Limited, 
1, Amen-corner, E.C. Price 12s. 6d. net.—Next to the 
invention of a useful tool, there can be nothing more 
important than the knowledge which enables it to be handled 
to advantage. Probably most public institutions, libraries, 
and business offices already make use of the card index, 
according to one system or another. Whether or not the 
best has been chosen—the best, in our opinion, being the one 
best adapted to the wants of the particular user—we can 
hardly imagine anyone possessing the heroic courage 
required to destroy the labour pos:ibly of years, and to take 
up a system recommended by someone else. But to the new- 
comer—the person who is thinking of using a card index and 
wishes to know how to set about installing it—we can recom- 
mend the study of the series of which this book forms the 
second volume. When the first was issued in 1898 we 
prophesied that it would prove useful, and we see no reason 
to change this opinion. Perhaps the book as a whole is 
likely to prove a little more elaborate than will be required 
by the majority of card index users, but it is easy to select 
what is most suitable to any particular case, and probably 
many mistakes at starting will be avoided if the book is care~ 
fully read before beginning. 
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DROPS, SHIPPING, AND THE FIRST 


THE TRANSPORTER BRIDGE OVER THE RIVER 
TEES. 


THE transporter bridge over the river Tees, connecting | 


Middlesbrough and Port Clarence, Fig. 1, which the County 
Borough of Middlesbrough has had under construction 
during the past two years, will be formally opened for 
traffic by His Royal Highness Prince Arthur of Con- 
naught, K.G., on Tuesday, October 17th. The bridge is 
of outstanding ‘importance not merely by reason of its 
constructional features, but also by the prominent part 
which it is destined to play in the future industrial 
development of Teesside, and more especially of the large 


area on the north bank of the river immediately opposite | 
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Fig. 1i-SKETCH MAP OF THE DISTRICT 


» to the town of Middlesbrough. For many years past the | 
increasing traffic across the river Tees at Middlesbrough | 


FERRY ON THE™ITEES, 


1841 


, across the river Tees, and the various negotiations which | 


took place preliminary to the construction of the bridge. 

The origin and position of the ferry from Middlesbrough 
to Port Clarence is somewhat difficult to trace, although 
it is conjectured that some primitive means of crossing 
the Tees was in vogue by the monks who inhabited the 
ancient cell dedicated to St. Hilda in their communica- 
tions with their brethren at Hartlepool, but at a point a 
little higher up the river than the present site. In 
ancient times a ford is also believed to have been in 
existence across the river opposite Newport, and in 
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Fig. 2—POSITION OF THE TRANSPORTER BRIDGE 


has caused attention to be prominently called to the| the absence of any reliable data supporting this 
necessity of providing some better means of transit | view there is a boulder in the Albert Park, Middles- 
than that afforded by the existing small ferry boats,| brough, which was dredged from the bed of the 
and a number of rival schemes have been brought for- Tees by one of the Tees Conservancy Commissioners’ 
ward for attaining the desired end. Thus there have been | dredgers a few years ago, and which is inscribed as one of | 


advocated a tunnel under the river, swing bridges, a lifting | 
bridge, and lastly the “ bridge ferry,” or transporter bridge, 
of which it is now more especially our object to speak. | 
Before, however, passing to a detailed description of this | 


| the advent of the coal export trade in this district, a 
considerable traffic sprung up in the thirties between the 
two banks of the river and caused a row-ferry to become | came under consideration, and two years later a steam- 
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PORT CLARENCE IN 184! 


Middlesbrough, where the shipment of coal from staithes 
grew apace, and was at that time the staple and prac 
tically the only trade of the town. This port was then 
designated “ Port Darlington.” In 1832 the railway of 
the Hartlepool Harbour and Railway Company was 
extended to Samphire Bats—now called Port Clarence— 
where coal staithes were also erected. About this time a 
horse coach ran from Port Clarence to Billingham, where 
passengers en route to Hartlepool, Durham, Newcastle, kc., 
joined the trains. In the years 1838 and 1839 two attempts 
at establishing river, passenger, and goods-carrying trafic 
between Stockton, Haverton 
Hill, Middlesbrough, and Port 
Clarence were attended by 
failure to the Stockton and 
Port Clarence Steam Packet 
Company. The ferry con- 
tinued as a private enterprise 
up to 1856, when powers 
were obtained in a local Act 
enabling the Middlesbrough 
Corporation to establish a 
public wharf and passage over 
the Tees. Thereupon the cor- 
oration acquired from the 

iddlesbrough owners the 
ferry site on the south side of 
the river, and combined 
with the West Hartlepool 
: Harbour and Railway Com- 
pany, which held the interests 
on the north side, for the ferry 
to be run as a joint concern. 
Complaints were, however, 






rife at the delay of the company in carrying out its part of 
the agreement, and in 1857 the Middlesbrough Corporation 
was successful in obtaining parliamentary powers to con- 
structa ferry landing on the Durham shore, and the follow- 
ing year it obtained the full control of the ferry. 
the stepping stones of sucha ford. Certain it is that, with | a new boat was purchased for £20, which was considered a 
more convenient and safe boat for the ferry ! 
question of providing steamboats for the ferry service 


In 1859 


In 1860 the 


new bridge, it may not be without interest to place on | an accomplished fact. It was in 1830 that the Darlington | boat, The Progress, was built by Mr. Frederick, and 


record a short review of the history of the traftic facilities | and Stockton Railway was continued from Stockton to! launched from his shipyard at Middlesbrough. She was 
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“14 of wood, and had a length overall of 51ft., a width of 
a eof Ltt, 6in., and a depth of hold of 3ft. 6in., with a 


ht of only 14in. 
1872 the question of a horse-and-cart ferry was 


brought up : : 
this scheme, together with one for a transporter bridge, 
with a span of 650ft. and a headway of 150ft. above high- 
water level, designed by Mr. Charles Smith, then manager 
of the Hartlepool Ironworks, was under consideration ; 
but, owing to a lack of funds, the bridge scheme was not 
adopted, and ultimately the tender of Messrs. Hodgson 
and Ridley for establishing a horse and cart ferry for 
£9981 was accepted. In passing, it may be said that 


Mr. Smith's plans were characterised by much novelty, | 


and by many features of special value, and they were 
favourably commented upon by the late Sir Benjamin 
er. 

“* the case ofa busy river like the Tees it is of first import- 
ance that any means adopted for accommodating the cross 
traffic should interfere as little as possible with the conduct 
of the up and down-stream traffic, and if no other objec- 
tions existed there can be no doubt that a tunnel or a 
high-level bridge would afford the best means for attain- 
ing this end. But both the tunnel and high-level bridge, 
independently of their high cost, involve the difficulties 
of the approaches, and in the case of the high-level 
bridge these would in a flat district like that of Middles- 
brough form a practically insurmountable obstacle so 
long as the bridge was utilised by the traffic passing over 
it in the ordinary way. 

The horse and cart ferry scheme of 1873 included two 
winch houses, one on each side of the river, in which 


machinery was installed for raising and lowering the | 


landing stages according to tides. This method proved 
so expensive as to become a burden on the ferry under- 
taking, and during the years 1875 to 1879 the ferry 
receipts did not cover working expenses. Eventually, in 
1878, the manual labour required in raising and lowering 
the drawbridge on the south shore was dispensed with, the 
pontoon and bridge being made self-acting. This was 
followed a few months later by the same principle being 
carried out on the north side, where the familiar tower 
still stands and now forms part of the Anderston Foundry 
Company’s works. 

The existing ferry boats, Hugh Bell and Erimus, were 








by the late Sir Raylton Dixon, and in 1873 | 





General 


| with other firms for the erection of the bridge on these 
| plans, and failing its tender being successful it was to be 

retained to superintend the construction for a fee of 5 per 
| cent. on the cost of the bridge, such commission not to 
exceed £2500, plus the salary of a resident engineer to be 
nominated by it. 

The Corporation successfully promoted a Bill which 
received Royal Assent in July, 1907. In response to 
| Invitations six tenders, ranging from £68,026 to £110,861, 
| were subinitted, and the lowest, that of Sir William Arrol 
_ and Co., Limited, of Glasgow, was accepted in June, 1909, 
| twenty-seven months being allowed for the construction 
| and completion of the bridge. 

We shall reserve to our next notice the consideration 
| of the design and the methods successfully employed in 
| the execution of the contract; but to supplement the 
| impression which will be formed by reference to the 
elevation and plan—Fig. 3—it may be said, briefly, that 
| the structure consists of two sets of piers, comprising 
| steel towers upon concrete foundations, one on either 
| bank of the river, and connected by a pair of open 
lattice type girders of 570ft. span, with depth varying 
| from 65ft. over the towers to 21ft. at the centres. The 
underside of these girders are 160ft. above high water. 
The girders on this lower flange carry each two lines 
of rails, and are placed at a distance of 35ft. from centre 
to centre. Upon the four lines of rails there is supported 
a travelling platform, from which by means of sneak setae 
|a car is suspended. This car, 41ft. by 39ft., is fitted at 
| each side with passenger cabins, and the centre is devoted 
| to a “roadway” capable of accommodating 500 to 600 
people and six vehicles. 
| As the upper platform travels across the high-level 
| girders the car is taken across the river between the 
| landing stages. The hauling of the travelling platform 
| is effected by an endless rope, the ends of which are fixed 
|on a winch placed on the south side of the river and 
| driven by two 30 brake horse-power motors, one of which 
| will be kept as a stand-by in case of breakdown or repairs. 
| One motor will, it is anticipated, be more than sufficient 
to propel the car, even in the most severe gale. The 
working of the car will generally be controlled from the 
| pilot house placed on the top of the passenger cabin of 
the suspended platform. In the event of emergency the 
car can also be worked from the winch house, which has 
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Fig. 3—ELEVATION AND PLAN OF TRANSPORTER BRIDGE 


built by Hepple and Company, of North Shields, and 
Raylton, Dixon and Company, Limited, Middlesbrough, in 
1884 and 1888 respectively. The working of the ferry 
undertaking from the commencement to March 38\st, 
1895, resulted in a net loss of £13,467 6s. 2d., which had 
been provided out of the rates. From 1895, however, 
the profits earned have been sufficient not only to repay 
this amount, but also to clear off entirely the debt on the 
ferry, leaving owing only £3691 in respect of the wharf, 
&c., the income from which is now more than sufficient to 
cover the outgoings. For the last financial year the 
income of the ferry was £6365 11s. 1d., of which 
£3100 18s. 8d. was expended in wages, repairs, and 
maintenance charges, whilst the balance was devoted to 
redemption and interest. 

In. November, 1905, notice was served upon the 
Middlesbrough Corporation of an intended application to | 
the Light Railway Commissioners for an order author- 
ising the construction of a light railway between Middles- 
brough and West Hartlepool, this scheme including the 
building of a transporter bridge over the Tees, so as to 
link up the existing tramways with the proposed light | 
railway to West Hartlepool. The tramways in Middles- | 
brough form part of the undertaking of the Imperial | 
Tramways Company, Limited, obtained by Provisional 
Order in 1897, and the Middlesbrough Corporation viewed 
with disapproval any scheme which further diminished | 
its control over its roads. It accordingly deter- 
mined to oppose the application, and prepared a scheme 
for the provision of better facilities for crossing the river, 
and in June, 1906, the Light Railway Commissioners 
decided to hang up for one year the case of the pro- 
moters for an order on the understanding that the | 
Corporation promoted a Bill in the next parliamentary 
session for cays to construct a bridge. It was eventu- 
ally decided to adopt the transporter type of bridge, 
and in October, 1906, the Cleveland Bridge and 
Engineering Company, Limited, of Darlington, was 
appointed to act as the advising engineers to the Middles- 
brough Corporation. The Cleveland Bridge Company 
agreed to prepare plans and specifications to be used by 
the Corporation when seeking parliamentary powers, re- | 
celving £200 for its services, and in the event of an Act | 
being obtained, it also agreed to tender in competition | 


been placed about 150ft. from the main tower of the 
bridge on the Middlesbrough side of the river. The 
main girders of the bridge are of the braced cantilever 


| type, the back of the cantilever girders being anchored 


to masonry foundations with steel cables. 

On the Port Clarence side the main tower is distanced 
about 130ft. from the shore, and there is a lattice girder 
approach span, the shore end of which is carried on a 
masonry abutment forming also the anchorage for the 
main cables. There is a stairway on one of the two 
towers on each abutment giving access to the main plat- 
form of the bridge. 

The following is a table giving the leading measure- 
ments and weights :— 


The total length of the bridge and approach 
spanfromendtoendis ... ... 2... 
The span across the water between the 
centre of the towersis... ... 2... «. 
The length of each cantilever girder over- 
hanging on the landward side of the 
oan. iy yp a NER Ee 
Height from high-water mark to the under- 
side of the girders over the river is... ... 
Height from low-water to underside of 
LL eae ree eee 
The extreme height of the bridge from high- 
water mark to the top of the centre of the 
towers (7.¢., to the top of the main posts 
of the cantilever girders)is  ... ... ... 
The length of the base girders on which the 
towers are built and which are supported 
on concrete foundations areeach ... ... 

The depth of the base girders on which the 
towers are supported are ... ... ...°.. 

The weight of the base girders is... 

The foundations have been sunk to a 

Port Clarence side ... ... ...... 90ft. | Below high- 
Middlesbrough side... ... ... ... 7Oft.f water. 
Steel caissons are sunk to these depths and the towers for the 
—_— of the superstructure of the bridge are built thereon. 

e caisson foundations are filled up solidly with concrete. 

Total quantity of concrete used in the founda- 
tions, including retaining wall supports 
ol eee 

The total amount of steelwork in bridge is... 

Steelwork in caisson foundations ... eee 


850Ft. 
570ft. 


140ft. 
160ft. 
177 ft. 


225ft. 


98ft. 


16ft. 
..... 163 tons, 
depth of :— 


10,000 cub. yds, 
2600 tons. 
600 tons, 











THE ROYAL COMMISSION ON RAILWAY 
CONCILIATION BOARDS. 
No. V.* 
THE second witness on Wednesday morning, the 20th, was 
MR. FRANCIS HENRY DENT, 


the general manager of the South-Eastern and Chatham 
Railway, from whose evidence it appeared that little interest 
was now taken in the conciliation scheme on that railway. 
During the recent election for the second term only one man 
was nominated for one grade, instead of two ; and in another 
district the union did not trouble to run a candidate; and 
in those districts where there was an election only 45 per 
cent. voted. 

The witness was opposed to recognition. He thought that 
the Commission had had proof that the men liked stating 
their own case. Then, further, the unionists were in a 
minority on the South-Eastern and Chatham ; and southern 
conditions were so different from those to be found in the 
districts where unionism was strong that the trade union 
official selected to state the men’s case would: probably dis- 
please the people whom he was representing, because he 
would naturally put forward the views which prevailed 
among the majority of the members of that trade union, 
without regard to local conditions. In the opinion of Mr. 
Dent there was no trade union that attempted such an 
ambitious task as did the Amalgamated Society of Railway 
Servants in trying to represent dozens of grades working 
under hundreds of different conditions all over the United 
Kingdom. Another reason against recognition was that the 
men should be unfettered, and not have the fear before them 
of being told afterwards that they had done something not in 
accordance with the wishes of the executive of the trades 
union. 

Mr. Dent would abolish the central board and create more 
sectional boards. There were four now, but there might be 
seven or eight. He was opposed to the introduction of an 
outside chairman. The conditions in railway discussions or 
disputes were, he said, very different from the discussions in 
any other trade where there was generally one salient point 
in dispute. With railways there was a host of little matters, 
and the only effect of bringing in an impartial chairman 
would be delay. It was quite likely that before the proceed- 
ings had gone far the chairman would say ‘‘I cannot under- 
stand the position on either side.’’ Another source of delay 
would be that when the seven or eight boards that would 
probably soon be in existence, instead of the present four, 
were sitting they would have to wait for the outside chair- 
man. If an outside chairman was to come in it would have 
to be as an arbitrator. 

When the outside chairman was called in, with the power 
to decide the dispute, the men should have their representa- 
tive or representatives to argue the case. Mr. Dent said here 
that he must guard himself by saying that he much pre- 
ferred that the dispute should go straightway to a regularly 
appointed arbitrator before whom the men could be repre- 
sented by anyone they chose—in the case of several unions or 
of a large body of non-unionist men, by more than onc 
representative, so that every point of view could be put. Mr. 
Dent thought it a great pity that either side should suffer 
owing to its advocate not being up in the conditions of that 
particular grade. 

The witness agreed -with the suggestion of Mr. Walker— 
THE ENGINEER, September 22nd—that there should be 
standing arbitrators with assessors. He assumed that the 
latter would be in the position of Trinity Masters in the 
Admiralty Court who could advise the arbitrator on technical 
matters to prevent his getting confused by not knowing the 
exact conditions. 

Mr. Dent was asked by Sir Thomas Ellis whether there 
should be special arrangements for settling disputes on rail- 
ways or canals or any other industry which had transport 
work to do, to which he replied that ‘‘ this was evidently the 
desire of the Government and . that is why we 
agreed to let the men return to duty in the late strike.’’ 
The witness would not go so far as former witnesses and 
restrain railwaymen from striking. He felt very strongly, 
and his directors too, that they should not be put under a 
disability compared with other workmen. 

The other three witnesses on the afternoon of the 20th 
were all from Scotland. The first of these was 


Mr. DAVID COOPER, 
general manger, Glasgow and South-Western Railway, whose 
evidence dealt principally with the constitution and proceed- 
ings of the conciliation boards on that line. 

An interesting item was that the Glasgow and South- 
Western did not fine their men for irregularites. They were 
cautioned once, twice, or thrice, according to the gravity of the 
offence, and then reduced in position. Reference was made to 
the railway strike in Scotland in 1889, which happened at a 
period when unionism was not strong on railways. Yet it 
lasted ten days on the G. and §.W. Railway and three weeks 
on the others. 

Mr. Cooper was followed by 


MR. GEORGE DAVIDSON, 


the general manager, Great North of Scotland Railway, from 
whore evidence it appeared that in the constitution of the 
conciliation schemes for all the Scotch railways there is a 
clause that ‘‘ if any question should arise as to the interpreta- 
tion of this scheme it shall be decided by the Board of Trade 
or, at the request of either party, by the Lord President of the 
Court of Session.’”’ Further, that the difficulty as to the 
interpretation of awards or agreements had been met by both 
sides agreeing that such should be referred to the sectional 
boards. : 
MR. WILLIAM DEUCHAR, 

the passenger superintendent of the same railway, then went 
into the witness chair to contradict a statement made by Mr. 
Rothney—Q. 2359—as to alleged intimidation of a signalman. 

On Thursday, September 21st, the first witness was 


MR. ROBERT R. P. GLOVER, 


an assistant to the general manager, Great Western Railway, 
who has been the company’s secretary at all the conciliation 
boards on that line, and was advocate for the company in the 
arbitration before Mr. Duke. 

Early in Mr. Glover’s evidence the chairman of the Com- 
mission stated that it was proposed at a future stage of the 
inquiry to cali a witness from the Board of Trade. 

Mr. Glover was principally concerned in rebutting the 





* No. IV. appeared on September 22nd. 





3 


38 


THE ENGINEER 





Sepr. 29, 1911 








evidence of Mr. Thomas and Mr. Charles. 


with by settlement or by award. 


Mr. Thomas had said—THE ENGINEER, September 8th— 


that there should be an immediate revision of all awards and 
settlements, and that he was pleased to say the Great 
Western was doing this. Mr. Glover's version was that, ‘‘ in 


accordance with the agreement entered into at the Board of 


Trade on August 19th,’’ the conciliation boards had been 
called together to hear what were supposed to be the disputes 
then referred to. ‘‘ The disputes were mere bagatelles—not 
worth mentioning.’’ The men then said they wanted to 
discuss wages and hours of duty, but were reminded of the 
arbitration. The company, however, agreed to hear their 
grievances without prejudice, and this was what had been done. 
Mr. Bell acted as the men’s advocate before the arbitrator, 
and when certain questions arose after the award Mr. Bell 
suggested that he and Mr. Glover should meet and see 
whether they could not be cleared up. The company had 
protested against Mr. Bell acting before the arbitrator, but 
having been overruled they saw no objection to Mr. Glover 
acting in proceedings that might be regarded as a con- 
tinuation of the arbitration. Later Mr. Thomas succeeded 
Mr. Bell in this respect, and in the end they, ‘‘ by painstaking 
research into statements, testing the things that were said and 
arguing with each other and trying to convince each other, 
did manage to settle the whole of them,’’ and there was no 
_ necessity to go back to the arbitrator. Mr. Glover found 
Mr. Bell a very well-balanced, reasonable man, and would 
refer to Mr. Thomas in just the same terms. He said that 
the arbitration involved an immense amount of work. They 
had to work day and night for a long time, and Sundays as 
well, to get together statistical and other information 
necessary, and he could quite understand an arbitrator over- 
ruling the objection the company made, on the ground that 
the men could not get together all the information the 
arbitrator would want. 
The reason two days’ leave was not granted, as complained 
of by Mr. Charles, was that Mr. Bell-had said that one day 
would suffice ; and only six men were granted leave and not 
twelve, because there were but six men on the central board ; 
the other six were reserve men who were not needed for the 
meeting with Mr. Bell. 
Other points raised by Mr. Charles were similarly dis- 
posed of. 
Mr. Glover quoted the reply of Mr.—now Lord—Gladstone 
to a suggestion that a Metropolitan Police Association be 
sanctioned as indicating the view the Great Western Company 
had taken on the question of recognition—it might tend to 
impair the ready obedience to orders which is essential in a 
highly-disciplined force. 
The last witness on Thursday, the 21st, was 


MR. SAM Fay, 


general manager, Great Central Railway. 

The work done by conciliation boards.—During his evidence 
Mr. Fay handed in a return compiled from information 
supplied by the railways of Great Britain to the General 
Managers’ Conference as to what has been accomplished by 
the conciliation boards. A representative of the Irish com- 
panies will give similar information as to Ireland. The 
number of companies was 32, representing 129 sectional 
boards. These companies had dealt with 172 programmes or 
grievances as follows :—Without conciliation boards 20, at 
sectional boards 57, at central boards 50, by arbitration 45. 

Why conciliation boards are unpopular.—The conciliation 
scheme was launched at an unfortunate moment. During 
1907 the companies had done very well, but from January, 
1908, things went down with a bang. The four companies 
running into London from the north had a decrease of 
£300,000 when 1908 was compared with 1907, and 1909 was 
considerably over £1,000,000 when compared with 1907, and 
there was no doubt but that the settlements and awards of 
1909 were tinged with the pessimism then existing in the 
railway world. The men did not get what they were led to 
expect they would get when conciliation boards were ¢stab- 
lished. The reduced revenue involved a good deal of re-grading 
of the staff as, owing to a reduction in the train mileage, 
engine-drivers had to be put back to firemen, firemen to 
cleaners, guards to shunters, and shunters to porters. Then, 
at about the same time, the incomes of certain grades were 
reduced, because of the drastic methods that had to be 
adopted to keep down the hours of trainmen to something 
like reasonable limits. This was due to pressure by the 
Board of Trade, of which the witness did not complain, as it 
was quite right. That meant that men who had been work- 
ing for a good many years long hours at overtime rates took 
home a good deal less at the end of the week than they 
formerly did. The rate was the same but the amount less. 
So far as the Great Central was concerned it was not correct 
that the companies had so manipulated matters as to deprive 
the man of the effects of an award. 

Eyesight test and medical examinations.—Another cause 
of discontent was the stricter medical examinations, also due 
to pressure from the Board of Trade. Many men were found 
to be deficient in eyesight, or not in such a state of health as 
would justify their continuance in the positions they held. 
For most of them positions were found where they could per- 
form some other work without danger, but in a few instances 
their services were dispensed with. The witness handed in a 
list showing the men who had failed to pass the medical test 
since 1908, and from this it was seen that out of forty cases 
only one was dispensed with, and he was a fireman who had 
developed a stiff hip owing to falling off a bicycle; one refused 
work in a lower grade; five—all sixty years of age or over— 
were pensioned off, and one was given a gratuity. 

The cause of the recent strike.—Asked what in his opinion 
was the cause of the recent trouble, the witness said it was 
the shipping strike that started it. This led to the goods 
workers going out in Manchester and Liverpool, and then in 
Liverpool the leaders of the unions were swept off their feet. 
The whole district was in the throes of a strike fever. Mr. 
Fay did not think it probable that the leaders of the unions 
would have broken faith and repudiated their signatures but 
for the fact that they could not hold theirmen. He did not 


think that recognition had anything to do with the strike. 
It certainly was not a subject under discussion with the com- 
panies at the time, and the witness did not think that recog- 
nition would prevent a strike in future under a similar 


Some of the 
statements, e.g., as to the men going to the Board of Trade 
and the company to the Master of the Rolls, related to events 
between three and four years old. There were 35,000 men 
affected by the conciliation scheme, and 30,000 of these had 
made some application or other, all of which had been dealt 


gested increase of rates. 


Act, 1907—as a remedy against strikes. It is like Mr. 


under arbitration. But he did not think anything could be 
done absolutely to prevent strikes. 

** Blackleg ’’ traffic.—The last question asked of the witness 
was the following by Sir Thomas Ellis:—Supposing one of 
the men said ‘‘ We are not going to deal with ‘‘ blackleg’”’ 
traffic; we shall not have that as one of our duties,’’ is that 
a question that you could refer to a conciliation board? To 
this Mr. Fay replied, How could we? We are under a legal 
obligation to take all the traffic that is handed to us. How 
could we refer a question where we are under penalty for re- 
fusing to carry traffic which our employés refuse to handle? 
How could we refer a question of that sort toa conciliation 
board or anybody else? We should be between the devil and 
the deep sea. 

The only witness on Friday, the 22nd, was 


Mr. HERBERT MARRIOTT, 


goods manager, Lancashire and Yorkshire Railway, and 
formerly passenger superintendent, who has been chairman 
on the company’s side for some of the sectional boards and a 
member of the central board. 

The All-grades Programme would have cost his company 
£273,582 a year. All the disputes on the Lancashire and York- 
shire were settled without the aid of an arbitrator, and cost 
the company £37,785 per annum. There were 54 
points under consideration, of which the men won in 27 
cases, the company in 12, four were compromised, eight were 
dropped, two were referred to the central board, and one 
minor case remained unsettled. 

Mr. Marriott made a new suggestion. If any point could 
not be agreed to at a sectional board it should be referred to a 
tribunal which should consist of a chief commissioner of the 
status of a judge of the High Court and two assessors—one 
for the company and one for the men. The proceedings of 
this tribunal should be similar to those in vogue in the 
Railway and Canal Commissioners’ Court, the presiding 
officer to be a final determining authority. 
On the question of conciliation boards considering other 
questions than rates of pay and hours of duty the witness 
reminded the Commission that while it might be easy to pro- 
vide for the duties of the fourteen representatives on the 
men’s side, it was not so easy to provide the corresponding 
officers, as the latter led very busy lives. 
With regard to the aims of the trades unions, Mr. Marriott 
quoted from a speech by Mr. Hudson at St. Helens a few 
days ago, in which he said that the adoption of an eight 
hours day on railways would necessitate the employment of 
68,000 more men. 
Mr. Williams had said that the proportion of the cost of 
the conciliation scheme was £1076 for the Lancashire and 
Yorksbire. Witness could not explain this, but said that 
the men wanted full shorthand notes, of which they asked 
for 120 copies—a much larger number than the company 
required. 

As to the Horwich dispute, Mr. Marriott said that the men 
were outside the conciliation scheme. He also controverted 
the statement of Mr. Fox that the locomotive men had 
secured no redress. Nor was it true that the locomotive men 
were outvoted by the outdoor carriage and wagon staff. Mr. 
Marriott also dealt with the question of the medical exami- 
nation and eyesight test. 

On Monday last the first witness was the chairman of the 
Highland Railway, 


Mr. WILLIAM WHITELAW, 


who gave some very interesting evidence that was out of the 
usual run. The All-Grades Programme, he said, would have 
cost the Highland Company as nearly as possible one per 
cent., or very nearly the whole of the dividend it was then 
paying upon the ordinary stock. When the conciliation 
boards were established, this programme was put forward by 
the men, but practically only to be withdrawn. The con- 
cessions made by the company in the matter of increased 
pay and reduced hours amounted to between £3000 and 
£4000 a year. 

One reason for any delay that might have arisen in getting 
matters through the boards was that the men, when they 
made their applications, did not consider the cost to the 
companies, and they therefore failed to make any allowance 
for the time that was required by the directors to find out 
exactly what the various demands would cost. These 
calculations of cost had to be made by the company’s staff 
while their ordinary work was being carried out. 

Mr. Whitelaw made the usual objections to recognition, 
and said that the men needed no help in arguing their case 
before the directors. Further, that while a trades union 
official might know intimately the conditions of labour in a 
large town, it was a very different story to expect the same 
man to know the conditions of labour in the remote and very 
sparsely populated Highland counties. 

As to the cost of conciliation, the witness stated that the 
representatives of the locomotive and traffic departments 
insisted on paying their own fares to and from the place of 
meeting, but those on the permanent way board thought 
differently, and had their wages, fares, and out-of-pocket 
expenses paid by the company. 

Considerable indifference was shown in the scheme. In 
the first election the highest vote in the locomotive depart- 
ment was 200 out of a possible 350, in the permanent way 
200 out of a possible 625, and in the traffic department 350 
out of 561. There was no opposition at the last election. 
There had been no arbitration, and no witness before the 
Commission had referred to the Highland Railway. This, 
surely, was proof that the scheme worked well on that line. 
Should further expense be thrust on the company the posi- 
tion would be a very serious one, and witness desired to put 
in the following particulars to show the class of people hold- 
ing stock in the Highland Railway. There were about 6000 
preference and ordinary shareholders, and of these 2880, or 
nearly one-half, owned not more than £200 worth of stock 
each, and nearly 2000 of these were holders of ordinary stock 
and a very large number only held £100. Ten years ago the 
company paid no dividend, and were within £400 of default- 
ing on the preference one half-year, but now paid 2 per cent. 
on the ordinary stock. 


Remedy against strikes.—Mr. Fay suggested the adoption 
of the Canadian Act—the Industrial Disputes Investigation 


Crooks’ Bill, and makes it a penal offence to strike or to 
advocate a strike during the consideration of the question 


eastern boundary, a distance of a little over 200 miles, there 
were a dozen points at which shipping competed with the 
railway, and at half-a-dozen other poiuts on the Great 
North, which the Highland joined, they both competed with 
the sea. It was possible that one or two rates might be 
increased, but, in the opinion of the witness, the remedy wag 
to raise the Post-office payments, which amounted to £56,000 
a year, and to abolish the passenger duty, which provided 
£1200 a year. Had the A.S.R.S. had its way in 1907 the 
Highland could not possibly have proceeded with its pro. 
gramme of development, which included the erection of a fine 
hotel at Strathpeffer, which cost between £50,000 and £60,000, 
This might seem a small amount to Londoners, but as it 
constituted the sole building contract of importance between 
Perth and Wick for two years, it assumed a very different 
value in the eyes of tradesmen, contractors, and so forth in 
the Highlands. 

The next witness was 

MR. WILLIAM FULTON JACKSON, 
the general manager of the North British Railway, whose 
evidence was principally concerned in rebutting the state. 
ments of Mr. Cuthbertson, a signalman from that line. J 
these statements may be regarded as of minor importance, 

It may be noted that the All-Grades Programme would 
have cost £200,000 a year, equal to 1% per cent. on the 
ordinary dividend. The company was then paying only 
} per cent., and was in a very precarious condition. Had 
default been made, the company could not have raised the 
money on any terms to which the directors could possibly 
have agreed, for the construction of the new dock at Methil, 
which bad just been sanctioned by Parliament, and failure to 
construct that would have been practically fatal to what was 
probably the principal coalfield of Scotland—the Fife coal- 
field. Quite a number of pits had been opened since the 
company began to construct the dock. 

The arbitration on the North British was conducted by Sir 
Francis Hopwood, whose fee for the arbitration and the in- 
terpretation of the award was £1076. Mr. Bell, the men’s 
advocate, said that Sir Francis Hopwood’s experience at the 
Board of Trade would be of material assistance, and he (Mr. 
Bell) would not require to go into matters of detail with such 
elaboration as he has had to do in other cases. The award 
cost the company about £30,000 a year. This was not all in 
wages and reduced hours, but for additional engines. Later 
the locomotive men got some concessions by means of a depu- 
tation to the directors, and these cost £6000 a year. 

Mr. Jackson re-echoed the opinions of other railway officials 
as to recognition, and gave a very apt illustration of the 
effect it would have on discipline. On August 12th last an 
accident happened at Queen-street Station, Glasgow, owing 
to the driver of an express train not having his train under 
control, whereby the engine knocked down the butlers, 
mounted the platform behind, and ran almost into the 
refreshment-room. The man was taken from driving and 
given a job in the shops, and as this has affected his pay 
the union officials allege that it should be considered at a 
conciliation board. Mr. Jackson added that he could give 
dozens of instances of similar cases. 

The witness, after remarking that it seemed impossible that 
Parliament would give to railway companies the power to 
lock-out, observed, *‘ The question of a railway lock-out or 
strike, as I have just mentioned, is really only in a secondary 
way a railway one. It is a national question really, and one 
which the Government of the country ought to deal with. 
The public interest, the public health, and the public life, as 
well as our existence as a nation, seem to me to be too closely 
bound up in the keeping of the railways in operation to make 
such a thing asa lock-out even possible. But every argu- 
ment which can be applied to prove the impossibility of such 
a thing being admitted has quite equal force with regard to 
the power of the men to strike. If, therefore, the one thing 
cannot be legitimatised, the other should be made illegal and 
put under penalties which would apply not to the actual 
strikers only, but also to the funds of a union sanctioning or 
countenancing a strike of railwaymen. One has only to con- 
ceive a foreign foe seeking to land at some point or points on 
our shores, while the railways of the country were paralysed 
by a strike, to understand the gravity of the issue, and to 
make abundantly clear the national peril we are courting so 
long as a national or even a partial railway strike is left as a 
possibility.’’ 

The last witness on Monday was 


Mr. OLIVER BuRY, 


the general manager, Great Northern Railway, who said that 
the drivers and firemen did not go to arbitration. The award 
of Lord Macdonnel and the settlement cost well over £20,000 
a@ year. 

The witness would abolish the central board. On the 
Great Northern it was composed of excellent men—a plate- 
layer, a fireman, a goods checker, and a goods guard—but it 
was not reasonable to suppose that any one of them could deal 
with the cases of engine-drivers or signalmen or express 
guards. He said they could negotiate better with a driver 
about a driver’s business than they could if a signalman and 
a goods guard were there. The witness was opposed to an 
independent chairman, because when two parties are sincerely 
anxious to agree upon any matter, they can best do it if left 
to discuss it between themselves. Mr. Bury would provide 
that any question of wages or hours which cannot be settled 
at a sectional board should be referred to arbitration upon 
the signature of 75 per cent. of the men in the grade affected 
by an agreement, binding them to abide by the finding of the 
arbitrator. Such signatures had certainly held the men in 
the London goods depéts during the recent strike of carmen. 
The arbitrator should have two assessors. 

Owing to the troubles on Irish railways, the proceedings 
on Tuesday last had to be modified. It was intended that 
the Irish witnesses should have followed Mr. Bury, but this 
was not practicable, so the witness chair was occupied by 


Sir W. GuY GRANSET, 


the general manager of the Midland Railway, whose exami- 
nation occupied the whole afternoon. 

Peculiar interest was attached to Sir Guy Granet’s 
appearance, inasmuch as he played a prominent part in the 
scheme of November, 1907, and was one of the signatories 
to the settlement last month. He was also the last wit- 
ness for the railways except the Trish representatives. The 





The witness raised some important objections to the sug- 
He said that on the Highland an 





combination of circumstances. 





altogether. 





interest was reflected in a larger attendance of railway 


officials and of the general public, who were apparently im- 


increased rate for almost any traffic meant a loss of the traffic | pressed by the able but fair way in which Sir Guy gave his 
Between the north end of the line and the ! evidence. 











Serr. 29, 1911 


THE ENGINEER 





339 











The witness opened by observing that with the _permission 
of the Commission he would confine his observations to the 
question of recognition. ; : 

The sole topic in November, 1907.—Sir Guy Granet’s 
connection with the scheme of 1907 was a very close one. 
He was secretary to a committee of railway chairmen which 
negotiated with Mr. Lloyd George and was present at all the 
meetings. Not only that, but in the intervals between the 
meetings he, in conjunction with Sir H. Llewellyn Smith, 
had to draft the suggested schemes ready for the next meet- 
ing. Sir Guy was therefore fully conversant with all that 
happened then, and was certain that the sole topic of the 
discussions was the question of recognition. The national 
rogramme was never discussed at all. 

Arising out of this evidence, the witness told Mr. Hender- 
son that the committee consisted of six or seven chairmen 
and himself. No papers were submitted to him by the 
Government setting forth what had taken place in the 
Government’s discussions with the unions. There were 
minutes of the meetings between Mr. Lloyd George and the 
railways, but Sir Guy had not them with him. If he had 
be would not be allowed to produce them, as they were con- 
fidential documents, but he suggested that, if necessary, the 
Board of Trade might produce them. The witness observed 
that he had gone as far as he had in reference to the subject 
of the meetings because of the matter in issue at the moment. 
Pressed as to whether Mr. Lloyd George had submitted, in 
writing, certain proposals from the men to the companies, 


Sir Guy Granet said that no such papers were in his posses- 
sion nor had there been, and there had never been any in his 
sight. 


The birth of the scheme.—Many suggestions were made, 
but the basis of the agreement was that a conciliation scheme 
should be accepted by the railways under which the com- 
panies’ servants should elect the conciliation boards, but it 
was suggested that those elected should not be confined to 
employees. After mature consideration the committee of 
chairmen told Mr. Lloyd George that this could not be 
agreed to, but said that the principle of conciliation would 
be acceptable provided it was confined to railway servants 
purely. It was then asked, could not the companies see their 
way to accept the outside element supposing it was limited 
in number, or supposing it was confined to persons who had 
had experience of the particular grade represented on the 
particular conciliation board? This proposal, too, was 
distasteful, so the companies made a counter offer and said 
to Mr. Lloyd George that they agreed to the principle of a 
conciliation scheme, and if the boards were confined to the 
servants of the companies they were willing to go a step 
further than had been asked and would concede the principle 
of arbitration. At a subsequent meeting Mr. Lloyd George 
accepted this on behalf of the Government, and Sir Guy had 
no hesitation in saying that he saw the enormous importance 
of the concession made. 

Then came the question of getting the unions to accept it, 
and there was negotiation between Mr. Lloyd George and the 
various trades unions, and finally, after a good deal of con- 
sideration and a good deal of reluctance, it was accepted by 
the societies. There was great discussion as to the period 
during which the scheme should be tried. The companies 
pressed very hard for ten years, but the unions would limit 
it to three years. Finally it was compromised by arranging 
that it should be for six years with twelve months’ notice, 
which practically meant seven years. 

A solemn bargain.—The witness had no hesitation in saying 
that a solemn bargain was made, backed by the Government, 
that for seven years from 1907 the question of recognition 
should not be pressed on the railway companies, and that this 
substituted scheme should be given a fair trial. ‘‘On the 
broad grounds of sanctity of contract if you will, or abstract 
justice if you will, it seems to me that it is wrong to exert 
pressure upon the railway companies to do something for 
which they paid a great price in 1907 in order to avoid having 
it pressed on them for seven years.’’ Mr. Burnett asked 
whether the trade unions took the same view, and did they 
regard it as a solemn bargain, to which Sir Guy replied that 
when they ‘put their names to an agreement under the 
authority of the President of the Board of Trade they could 
not have been of any other opinion. He could not, of course, 
as a matter of absolute demonstration, be satisfied that the 
other side took the same view. He could only judge by the 
ordinary metbods, but, having regard to all that passed, to 
the proposals and counter-proposals made, to the amend- 
ments to these counter-proposals made by the representatives 
of the unions, to the discussion as to the time during which 
the counter-proposal was to remain in being, and so on, it 
seemed to him that the other side must have known that 
they were parties to a bargain, and a bargain under circum- 
stances which justified the witness in calling it a solemn 
bargain. 

Why the scheme failed.—In Sir Guy Granet’s opinion the 
failure of the conciliation boards to the extent they had 
failed was due to the fact that the subject matter at the 
sectional boards and the arbitrations was the All-grades Pro- 
gramme. 

The Rules of the A.S.R.S.—Witness drew attention to the 
rules of the Society, and how in August last it not only broke 
its solemn contract, and, in the course of its repudiation, 
absolutely disregarged its own rules—very strong, clear rules, 
which one would have thought were part of the machinery 
which would assist in getting one’s bargains recognised. The 
rules of the Society provided machinery that should act as a 
drag in times of emergency, but the drag did not act at all. 
Sir Guy admitted that the unions might say that as they 
were not recognised they might not get a reply to a sugges- 
tion as to arbitration, so that rule could not be lodged 
against them. But the union failed to carry out that other 
rule which called for a ballot of the men before striking. 

The alleged benefits of recognition.—It had been suggested 
that if recognition were granted there would be the great 
advantage of having the unions behind the companies to 
assist in keeping any bargain made between the companies 
and their men. Sir Guy said that that would be an argu- 
ment of great weight if one could see that there was any 
chance of getting these advantages apart from other things. 
But they knew what had happened notwithstanding the rules 
of the societies. The witness did not make any charge of 
bad faith against the leaders, who, he believed, did their 
utmost to prevent the men from getting out of hand. They, 
however, found that things were too strong for them, and 
that unless they swam with the stream they would be left 
behind, and would lose whatever influence they had. 

Where recognition exists.—So far as witness knew every 
trade which had given recognition to a union had given it 








because the men had signified their desire for the union to be 
recognised by the only practical way they could sbow it, by 
joining the union. But on the railways that condition was 
non-existent. The men had not signified their desire for 
recognition by joining the union—they had kept away. Sir 
Guy admitted that where a railway had a majority of its 
men members of the union it was a condition where he would 
have to look at the position from a different point of view. 

The men’s representatives at arbitration —The question as 
to whether the men’s representatives should be allowed to 
employ an outside advocate before the arbitrator was dis- 
cussed before the scheme was signed and conceded on the 
ground that negotiations had ceased by the time the matter 
came before the arbitrator. Sir Guy agreed that at what- 
ever time the determining authority came in the men might 
have an advocate from outside. 

Not a question of wages.—The witness wished to assure the 
Commission that his objection to recognition was based solely 
on the grounds he had given, and not on any indirect 
grounds of fear of increased wages or anything of that sort. 
So long as he was allowed to manage his railway on com- 
mercial principles—i e., that he was not forced to employ 
three men where only two were necessary—and as long as it 
was recognised that on railways, more than in any other 
trade, discipline had to be maintained, and that therefore 
the authority of the officers must not be interfered with—so 
long as these two things were borne in mind he should wel- 
come any amendment of a scheme of conciliation which 
would expedite its working, which would make it more 
simple, even though it might result in a considerable in- 
crease in the wages bill. 

The recent settlement.—As Sir Guy Granet was one of the 
two signatories to the agreement of August 19th, when the 
men resumed work, an opportunity was given the Com- 
mission to learn what really happened. Mr. Henderson, 
after observing that he would not press the witness to 
answer, asked what was the proposal that the companies’ 
representatives discussed before he and Mr. Claughton met 
the representatives of the unions, but Sir Guy felt that he 
could not answer that. Asked whether he did not describe 
the meeting he and Mr. Claughton had with the represen- 
tatives of the union’s recognition, Sir Guy replied: *‘ Here 
igs a case in which, under very special circumstances, to 
which I am not permitted to allude, but which are not likely 
to recur, at the earnest solicitation of the Government, as a 
special case, we are authorised to meet the representatives of 
the unions, and at that meeting we tell them that it is only 
under these circumstances that we get this limited authorisa- 
tion. I do not think you can really suggest that that is 
recognition.’’ 

Proposed amendments.—Sir Guy Granet agreed that in 
the formulation of the scheme all did their best. He was 
one of the unfortunate parties who drafted it. In any 
changes that were made it was not only desirable but essential 
that the ‘‘ usual channels ’’ should be retained. The central 
boards might be dispensed with, and any decision arrived at 
by a determining authority should not be reopened during a 
period to be fixed by the determining authority, which should 
not be less than twelve months. The witness was not 
satisfied that a determining authority was of benefit. He 
thought there was less elasticity in the relations of the 
parties where you had the knowledge that if you did not 
agree you had to go to arbitration. 

The alternative.—If the parties could not agree, there was 
no alternative but to strike. A strike would not necessarily 
follow. It was a weapon on the one side, and a legitimate 
weapon in the opinion of witness. It might be that in cases 
where you did not agree, the matters at issue were not so 
important as to incline the parties to such drastic measures 
asa strike. If, on the other hand, they were so important as 
to determine the one side that a strike and nothing else would 
meet them, then the witness thought that the parties would 
agree to go to arbitration. 

Sir Guy Granet did not believe in repressive legislation to 
prevent strikes. He did not think it answered, and strikes 
under certain circumstances could never be prevented. Nor 
was he prepared to suggest any amendment to the Trades 
Disputes Act of 1906. The witness would not have special 
legislation for disputes between railway companies and their 
servants, but would let the general law apply to all. 

Rates of wages paid.—Sir Guy Granet said that he was not 
prepared to hand in a statement as to the wages paid to the 
various grades of employés. Under the Census of Production 
Act the Board of Trade was being supplied with information 
as to every grade with its rate, and the number of men in 
each grade and the earnings as well. With great respect he 
suggested that the information was not relevant to the 
subject of the inquiry, but if the Commission was to order 
the return he would give it, but it would take some time to 
prepare. 








“BRADSHAW” SIXTY-FOUR YEARS AGO. 


‘*BRADSHAW ”’ for August, 1911, is ‘‘No. 937’’; that 
for December, 1847, is ‘‘No. 173.’’ At that time 79 pages 
sufficed for the railways, without the lists of steamships; but 
in each case the price was sixpence. This reminds us that, 
in addition to all its other marvels, ‘‘ Bradshaw’ is now 
about the cheapest book in the world; eyen in this age of 
cheap reprints it is unrivalled as a sixpennyworth of newly 
published matter. During its earlier years it could not be 
considered dear, for besides all the trains and all the steamers, 
it contained ‘‘a Monthly Almanac and Tide Table,’’ and 
“the Sailing of Her Majesty’s Mail Packets, published 
officially in this work by Authority of the Lords of the 
Admiralty.’’ It also provided a ‘‘ great variety of mercantile 
and other useful information,’’ and the whole was ‘‘illus- 
trated by a splendidly executed travelling map of the railways, 
showing such lines as have the electric telegraph now in 
operation.”’ 

Bradshaw’s Map for December, 1847, is very interesting. 
The ‘‘ railway mania ’’ of the early forties had extended the 
lines to all the principal cities and towns of England, and 
one line crossed the Scottish border to reach Edinburgh and 
Glasgow. But in many cases the route between two given 
points was then much less direct than it is now. It was 
possible to go from London to York by railway, but there was 
no Great Northern line, and the route was by way of Rugby, 
Derby, Rotherham and Normanton. There was no ‘‘ Chat- 
ham and Dover,’’ and all trains to Tunbridge Wells, Canter- 
bury, Dover, Ramsgate, &c., had to run through Croydon 
and the place now known as Redhill, then not distinguished 
from Reigate. Salisbury could be reached only by Bishop- 












stoke, and Portsmouth only by going first to Brighton. The 
only Welsh line was 24 miles long, from Cardiff dock to 
Merthyr Tydfil, the since famous Taff Vale Railway. Oxford 
was served by the Great Western. but it was a terminus, no 
line running from it except that southward to Didcot 
Junction. What we know as the Great Eastern main line 
was then the Eastern Counties and Eastern Union, going as 
far as Ipswich, with a branch to Bury St. Edmund’s. The 
Norwich and Yarmouth line was known as the Norfolk Rail- 
way, and there was a small isolated system, centred at 
Lynn Regis, called the East Anglian. The Great Western 
route to Exeter was complete, through Swindon, Bristol and 
Taunton; but there was no railway to Plymouth, the South 
Devon extending only to Totnes, 29 miles from Exeter. 

In Scotland the North British connected the Newcastle 
and Berwick with the Edinburgh and Glasgow, and there 
was a line 51 miles long, with the clumsy title Glasgow, 
Paisley, Kilmarnock and Ayr. North of the Forth, and, 
again, north of the Tay, were isolated short systems, having 
no southward connections. In Ireland a few lines radiated 
from Dublin and Belfast, comprising a total of about 
130 miles, belonging to four separate companies. 

As to the cost of travelling in those days, the ‘* parliamen- 
tary ’’ third-class fare was a penny a mile, the rate fixed by 
Act of Parliament, which required that every station should 
be reached at least once a day by trains carrying passengers 
at that fare. Nearly all the companies had three classes of 
carriages, and most of them had, by the year 1847, covered 
in the third-class, although uncovered passenger trucks were 
often attached to goods trains still. All the quick and the 
‘*express’’ trains were either first and second only, or first- 
class only. Of the latter kind there were twenty-two trains 
running daily in England ; these belonged to five different 
lines ; but now the Brighton line is the only one on which 
the practice survives. The majority of the companies car- 
ried out the law precisely, and only one train each way was 
available for third-class passengers ; but in a few cases, such 
as the South-Eastern and North-Western, there were morn- 
ing and evening trains. It is noteworthy that in some parts 
of the country third-class travellers had to break their 
journey, and wait a long while at some intermediate sta- 
tion, because the law did not say that they should be con- 
veyed along the whole line in the same train. 

Comparison of the time-tables of sixty-four years ago with 
those of to-day reveals some facts likely to surprise the un- 
initiated. Of course, the general facilities are immensely 
improved ; the number of trains, and especially the number 
of third-class trains, has been multiplied many times ; even 
on the lines then open the passengers were probably not 
more than one-tenth of what they are now, without reference 
to all the newer railways. But in certain directions the 
progress is smaller than most people suppose; in other 
words, few of us are aware, amidst the impressions that we 
receive of continual and rapid improvements, of the excellent 
services already attained by some English lines even so long 
ago as 1847. 

On the Great Western, then distinguished from the other 
lines by having the broad gauge, I. K. Brunel still appears 
as its engineer, and at the head of the London and North- 
Western Robert Stephenson sits at Euston-square. We do 
not disparage their able and industrious successors, but all 
will admit that these are the greatest names in the history of 
British railways, especially considering that they had to 
proceed by way of experiment in many matters which are 
now made easy by long experience. The ‘‘ Battle of the 
Gauges ’’ went against Brunel and in favour of Stephenson ; 
but the modern problems of high-capacity goods wagons and 
passenger compartments to hold more than five a side 
indicate advantages that all our busiest lines might now be 
enjoying, if only the broad gauge had been chosen. 

You could have reached Didcot, 53 miles from Paddington, 
in shorter time in 1847 than you can in 1911. A train leav- 
ing at 9.50 a.m. got there in 57 minutes, and another leaving 
at 5.30 p.m.and stopping at Reading arrived at 6.35. To-day 
the journey is never done in less than 73 minutes. The 
morning train just mentioned, first and second class, reached 
Bath (107 miles) in 2 hours 10 minutes, in spite of the 10 
minutes’ delay at Swindon, which afterwards became so 
famous. Not many years ago the company extinguished the 
hindrance by buying out the refreshment lease, which had 
only seven years more to run, for £100,000. For many years the 
Great Western ran the widely known ‘‘ Flying Dutchman,’’ and 
for fewer, but still a good many years, the “‘ Zulu Express’’; 
but these celebrated trains took 43 hours and 4 hours respec- 
tively to cover the 194 miles to Exeter. The corresponding 
morning and evening trains sixty-four years ago required only 
4 hours 25 minutes and 4 hours 30 minutes for the journey. 

The first-class express leaving Brighton for London at 
8.45 a.m. arrives now at 10 o’clock instead of 10.15; but it 
does not stop on the way, whereas its ancestor stopped at 
Reigate. The corresponding down train, 5 p.m. from London, 
has made a bigger advance, and arrives at 6.5 instead of 6.30, 
but in the same way there was formerly the Reigate stop. In 
those early times it was possible to go from Lewes to 
Hastings in fifty minutes, and to-day there is no train run- 
ning which covers the distance, 26 miles, in less than 47 
minutes. 

Formerly a first-class train leaving London Bridge at 
4,30 p.m. reached Dover (88 miles) in 24 hours, and to-day 
all trains taking the same route require more than that 
length of time ; for instance, the 8.45 a.m., called a ‘‘ fast 
train,’’ gets to Dover at 11.23. Of course, the short route by 
Sevenoaks prevents any fair comparison with the quickest 
trains of the present régime. 

The best timings on the London and Birmingham line 
illustrate the disadvantage under which Stephenson worked, 
through his choice of the narrower gauge, for they compare 
very badly with similar distances on the Great Western. 
Only one train, and that carrying only first-class passengers, 
made the journey from Euston to Birmingham in 3} hours 
for 113 miles; and another, called an ‘‘express mail,’’ took 
34 hours; but, on the other hand, this was by far the busiest 
and most important line, for it was the only through route 
between the Midlands and the manufacturing North and 
London. 

It may be noted that in 1847 most, but not all, of the rail- 
ways had adopted Greenwich time as their standard. 
‘* Bradshaw ’”’ gave an elaborate table of the longitude and 
latitude of the towns in England and Wales, including many 
that had as yet no railway communication, and the local 
time compared with Greenwich. Yarmouth was 7 min. 
4 sec. fast, Plymouth was 16 min. 29 sec. slow, and Land’s 
End, where there is not any line even now, was 22 min. 
52 sec. behind time, 
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THE FRENCH BATTLESHIP 


LIBERTE AT FULL SPEED 








THE LOSS OF THE LIBERTE. 


ONE of the most terrible naval disasters which has ever 
taken place occurred in Toulon Harbour early on Monday 
morning last, when the French battleship Liberté sank after 
a series of explosions. We discuss the lamentable event in 
another column, and only propose in the present instance to 
give certain particulars concerning the ill-fated vessel. 

The Liberté was built at the Ateliers et Chantiers de la Loire, | 
Penhouet, near St. Nazaire, and was launched on Wednes- 
day, April 19th, 1905. She was one of the four vessels | 
belonging to the class to which she herself gave the name, 
her sisters being the Democratie, Justice, and Verité, and 
was very similar in type to the République and Patrie, differ- | 
ing only in her secondary armament from these two ships. 
Her principal dimensions were :— 


Length between perpendiculars 439ft. 3in. 
_ Ser ae 79ft. Gin. 
Mean draught .. .. .. .. . 27ft. 6in. 
Normal displacement .. .. . 14,785 tons 


Her machinery consisted of three sets of triple-expansion 
engines, capable of developing 18,000 indicated horse-power, 
which drove three propellers. Steam was supplied by twenty- 
two Belleville boilers, and the designed speed of the ship was 
18 knots. She carried four 12in. guns mounted by pairs in 
balanced turrets placed one forward and one aft, and also 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 





CAPITAL AND LABOUR, 


Sir,—In my travels this week in the South and North I find 


| your leader in last week’s issue of THE ENGINEER on ‘‘ Capital and 
| Strikes” has created widespread interest, and | wish to supple- 


re article with a letter, to state that the above question 
be put pointedly to miners’ agents of the socialist group, 
and the Fabian parliamentary candidates who are masquerading 
in Monday morning suits of productive labour overalls. It is being 
put to themselves by thousands of thinking men of all shades of 
thought and all colours of politics, since Mr. Thomas, ex M.P., made 
the startling statement that the Miners’ Federation during the 
prolonged strike at the Cambrian Collieries, Limited, of which he 
is chairman, had paid out more money in strike pay than would 
have purchased the collieries, and made the colliers the proprietors 
of one of the greatest group of pits in South Wales. 

These extensive collieries are still the property of the share- 
holders, and the colliers have gone back to the pits as workers, 
after using up huge accumulated funds, or liquid capital, sufficient 
to buy the pits outright, apart from losing about twelve months’ 
wages, with only their labour remaining again in their possession, 
to win the coal at the same price per ton as they were in receipt of 
when they came out on strike. 




















THE LIBERTE AFTER THE EXPLOSIONS 


ten 7.6in. guns mounted singiy. There were also thirteen 
9-pounder and ten 3-pounder quick-firers, and four torpedo 
tubes. 

The armour consisted of an 1lin. belt amidships and a 6in. 
belt at each end. There was also a 3in. armoured deck 
below the 1lin. belt. The conning tower had 12in. armour 
on its forward face and 10in. armour in the rear. 

Her crew when in commission, as the vessel was at the time | 
of the accident, was 795 men. Many of the crew were on leave, 
and, according to a list published by the French Ministry of 
Marine on Tuesday last, 143 were dead or missing and 91 | 
were wounded. Unhappily this does not represent the full 
total of the losses. The explosion was so terrific that many 
vessels in the neighbourhood were damaged, and on no less 
than twelve other warships there were casualties. These 
were the République, Democratie, Verité, Justice, Suffren, 
Jules Ferry, Michelet, Foudre, St. Louis, Carnot, Marseil- 
laise, and Edgar Quinet. The official totals are given as :— 
Dead or missing 204, wounded 136, slightly injured 48. 

The Liberté and her sister vessels have been described as 
imitations of our King Edward VII. class, but were, in fact, 
Jess powerful. We givea view of the ship taken while under- 
going her full-speed trials, and another view showing the 
terrible effects of the explosions. 








AccorbING to the Electric Railway Journal, on July 
14th, as a train on the New York Subway was proceeding at full 
speed, the motorman looked out of the side door of his compart- 
ment, and in so doing his head struck a signal post. The man was 
killed by the blow and his body was thrown out of the compart- 
ment. This freed the stop in the motor controller handle, so that | 
it rose automatically, cutting off the current and applying the | 
brakes, and pulled up the train in three cars’ length. 


I shall leave it to others more au fait with the teachings of Adam 
Smith’s great book to apportion the respective injury done to 
capital and labour during the long strike at the Welsh collieries. 
I am, however, sufficiently cognisant of the laws of economic 
science to know that at the collieries the work is carried on, not 
for the immediate benefit of the shareholders—many of them com- 
paratively poor, saving, thrifty people—but, first, to pay the wages 
of the colliers and surfacemen. It is capital which provides the 
wages of the sinkers and labourers, and without capital—the 
savings of others—the workers could not be maintained during 
the long and expensive non-productive preliminary operations 
before the coal is reached. It is capital which provided the costly 
plant and machinery to equip the pits, and without capital they 
could not be started. With plenty of capital to start new ventures 
and develop industries there is always better employment for 
labour. That is the of the teaching of political economy, 
confirmed by the experience of commercial history; and that 
teaching and experience is right up against the lachrymose 
vapourings of labour-socialism, whether preached by ‘“‘sair worn 
toilers ” or Fabian dandies. 

As an old Ayrshire miner myself of thirty years ago, and modern 
mechanical manufacturing engineer of to-day, I am glad to notice, 
in my travels among the colliery districts, a recent thoughtful 





| mood springing up among miners ; and in conversation with former 


mine mates I am pleased to find they realise some of the elemen- 
tary truths of industrial economics, and begin to grasp the com- 
mercial axiom that a man gains wealth when he employs produc- 
tive labour, and sees his savings grow less while he sustains non- 
productive workers, whether sinking a coal pit, building a new 
factory, setting out a gasworks, equipping an up-to-date shipyard 
or a modern engineering works. 

Although the small shopkeeper, thrifty worker, and small em- 
ployer see their savings dwindle, as well as those of a Carnegie, they 
believe they will return with profit. Capital moults betimes, to be 
followed by a full-feathered period of golden egg-laying, or the 
capital hen would never sit. 

Three things are essential to paying production of useful pro- 


inventive days the greatest of these is brains. ‘he great agriou|. 
tural and industrial chemists, the late Sir J. B. Lawes, and the 
late Dr. Ludwig Mond, whose epoch-making discoveries doubled 
the products, were the greatest benefactors of mankind ; and the 
inventors and manufacturers of appliances which increase produc. 
tion, and improve or save labour, are hardly less so. 

Let me repeat, it is capital and brains which provide the wages of 
labour—therefore the workers should give little heed to socialistic 
demagogues, who untrathfully proclaim ‘labour creates all capital,” 
The day workers in mine, workshop, or foundry, will be most usefy| 
to themselves, and greater aids to their brethren, if they go on pon. 
dering, now they have begun, the truth, that itis brains and capital 
by inventions and improvements to plant and machinery, which 
help the daily wage earners to better wages, less exertion and 
more home comforts. Whatever the Fabians and labour. 
socialists may preach and teach, the incontrovertible truth is con. 
tained in the foregoing sentence ; and as technical and commercial] 
knowledge spreads and deepens among the toiling masses, cither 
above or below ground, the Fabians, who talk much about divide, 
while not one of them provides, will be as much ridiculed when 
they denounce owners of savings as street-corner speakers, who 
‘*toil not nor spin,” are, when they attempt to belittle the benectits 
to the Empire by the brain workers who are the world’s greatest 
wealth producers. 3 

The question, ‘‘ Is capital more injured than labour by strikes / 
is before us, and I leave it to others to decide the injury done to 
labour and capital respectively during the strike at the Welsh 
collieries, and this letter having already run to an inordinate 
length, I shall, in a future communication to you, answer the 
question generally, and content myself meantime by asking your 
readers of all political colours to keep in mind—capital and labour 
are interdependent. GILBERT Livre, 

Bradford, September 21st. 


Sik,—Following Mr, Brooks’ letter, | should like to have a word 
on this subject, All trade is carried on in the hope of making 
profit, and if trade is healthy and profit is being made, trade wil] 
reproduce itself by its own process of evolution just as is the case 
in the animal and plant worlds. Where good profits are being 
made, we look for and frequently find artistic and substantia] 
buildings for workshops which are equipped with first-class tools 
and all carefully attended to and looked after, and the owners as 
proud of their works and their employés as they are of their own 
dwellings and families. Take away profit and the best equipped 
works will soon become neglected and uncomfortable on account 
of the continual wrestle which has to take place in order to make 
the value of the output keep level with the cost of production. 
Protit is honest, and is necessary in order to keep open our work 
shops, and unless profit is derived by the capitalist from his manu 
facturing and trading operations, it is vain to expect labour to 
receive any concessions which will be of a permanent nature. It 
is a fact too well known that many large firms engaged in the 
engineering trades are unable to make a profit, not because their 
works are not well equipped, and not because the management is 
not diligent and enterprising, but simply because selling prices are 
too low; low selling prices are the cause of no profits, and no 
profit is the cause of the employer not being able to pay more 
wages than he is compelled to. The privilege of earning a week's 
wage is of far more importance to the workman than the artificial 
standard which some of the agitators are trying to persuade 
him he needs, 

In order to assist in arriving at some solution of the question of 
strikes and capital, | venture to propound the following reasons 
for low selling prices of manufactured articles :—(a) Carrying the 
principle of reducing the cost of production too far by reducing 
selling prices before the saving effected by new methods of work 
ing or the efficiency of new machinery has been fully ascertained 
(b) The difference in wages paid to the same class of workmen in 
different towns, amounting in some instances to 30 per cent. 
(c) The practice of trades unions to bring pressure on employers 
where wages are at the highest point, and where workshop rules 
are the most stringent, in order to make the conditions of employ 











duct—labour, capital, and brains—and in these scientific and 


ment more in accord with their ideals, while those places where 
wages are the lowest, and where there are no restrictions as to 
| workshop practices, are left alone. 

| These are my own experiences, and I should be pleased to learn 
| how they agree with the experiences of others, and trust that 
competent employers and workmen will come furward and argue 
the question in a serious manner, with good results for trade and 
humanity. 


| Bolton, September 26th. BolLERMAKER, 


| 


THE FRENCH NAVAL DISASTER. 
| Sik,—The catastrophe which occurred at Toulon on the 25th 
| when the French battleship Liberté blew up with 200 men, is one 
| of a long list of similar accidents which have occurred since the 
introduction of smokeless powder. The first of these was the 
| destruction of the Maine in Havana Harbour in 1898; next 
followed the Mikasa, 1905; the Aquidaban, 1906; the Jena, 1907, 
and the Matsushima, 1908, All these ships were destroyed by the 
spontaneous explosion of their powder, and, besides these, one 
Russian and one Japanese ship blew up during the war owing to 
concussion produced by striking mines. Pending the introduc 
tion of a stable smokeless powder, of which there is no present 
prospect, the obvious course which will now be forced upon 
naval constructors is to adopt a far more thorough cooling 
system for magazines than has hitherto been attempted. 
Each magazine must be fitted with refrigerating pipes through 
out, with a cooling plant worked by a special oil engine, and 
automatically regulated so as to keep the magazine at a con 
stant temperature of 60 deg. Fah. More ventilation is nearly use 
less ; it serves only to carry off nitrous fumes, which have no 
particular action on the powder, though they may be bad for cases 
and bags. The bill for spontaneous explosions in the navies of the 
world has now run up to some 12 millions in 12 years, and as a 
mere matter of finance we are bound to insure against this risk by 
the expenditure of a sufficient sum on cooling appliances. 
September 26th. COLONEL. 








UNIVERSITY OF LonDoN.—Mr. Banister Fletcher, F.R.1.B.A., 
will commence a course of twenty-four emg 3 Extension 
Lectures on ‘‘ Ancient Architecture,” at the British Museum—by 
permission of the trustees—on Tuesday, October 3rd, at 4.30 p.m. 
Also a course of twenty-four lectures on ‘‘ Renaissance Architec 
ture,” at the Victoria and Albert Museum—by permission of the 
Board of Education—on Monday, October 2nd, at 5 p.m. These 
courses are to be fully illustrated by lantern slides, photographs, 
diagrams, and models, Full particulars may be obtained from 
Miss Gaudet, 120, Cheyne-walk, Chelsea, 8. W. 


Tue City AND Gui_ps TECHNICAL COLLEGE, Finspury.—The 
day and evening classes of this college commence on Monday, 
October 2nd, and complete courses of instruction are offered in 
mechanical and electrical engineering and applied chemistry 
covering two or three years, A series of special lectures on ‘‘ The 
Combustion of Fuel” will commence on Wednesday evening, 
October 4th, and an inaugural lecture on ‘‘The Gyro-compass’ 
will be given by Mr. G. K. B. Elphinstone, of Messrs. Elliott Bros., 
on Tuesday evening, October 3rd. A special course of evening 
lectures on ‘‘ Petrol Motors” will be given by Dr. Watson, F.R.5., 
and will commence in November. 
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A SIMPLE INDICATOR RIG. 


THERE are very many indicator rigs at present on the 
market, and there is probably a still larger number of such 
devices which are in use by their inventors and which have 
never been exploited commercially. Each rig usually secures 
some one particular feature of advantage, but we believe 
that there is none in existence which is entirely satisfactory 
under all conditions. A correspondent sends us the par- 
ticulars of a rig which he has been using, and fur which he 
claims simplicity and ease in adjusting the length of the 
driving cord. if . 

The rig is illustrated in the accompanying sketch. A brass 
tube A with a flange at the top is secured to the underside of 
the engine platform or elsewhere as suitable. Inside this 
tube a spiral spring B depends from finger pieces at the top 
end. To the lower end of the spring a loop C is securely 
attached. A cord D is led from this loop over a suitably 
arranged pulley E and is fixed to a small crank pin F let 
into the end of the engine crank shaft. The cord D being of 
a suitable length, the loop C will oscillate vertically with 
each revolution of the crank shaft. 

Passing through a hole in the platform and lying concentri- 
cally within the spring isarodG. At its lower end this rod is 
provided with a circular plate and nut H, and at its upper 
end with a loop to which the indicator cord J can be attached. 
This cord is provided with the usual adjusting device K. 








The action of the barrel spring within the indicator tends to 
pull the rod G upwards until the plate H is bearing against 
the top of the loop C. When this is so the barrel of the 
indicator is, of course, oscillated in the ordinary manner at 
each stroke of the engine. If, however, the detent of the 
indicator barrel is thrown in, the rod G is held in its lowest 
position, and although the engine goes on running the 
indicator cord J is quite stationary. In this way the length 
of the indicator cord may be adjusted with the greatest of 
ease. ’ 

The chief point of interest in this rig is the spring box 
arrangement. Obviously this part might be applied to any 
other form of driving gear, say the ordinary lever arrange- 
ment. We may point out that the driving gear shown in 
the sketch does not give a geometrically exact movement to 
the paper barrel, and ordinarily the barrel will be for the 
better part of its movement in advance of its true position on 
the out stroke and in rear of its true position on the in stroke. 
If, however, certain ratios hold between the dimensions it 
wil be found that the movement is sufficiently accurate for 
most purposes. Thus if D be the diameter of the engine 
crank pin circle then the following dimensions will give a 
fairly accurate proportionality between the movement of the 
piston and the barrel :—Diameter of indicator crank pin 
circle, D/3; distance from centre of crank shaft to centre of 
pulley E, 3 D/2; diameter of pulley E, D/8—i.e., the same 
as the diameter of the indicator crank pin circle. The cord 
passing over the pulley should be of first-class quality, as it 
is subjected to rather sever stresses, especially at high speeds. 








SHIPBUILDING IN AUSTRIA. 


ON 9th September there was launched from the shipyard 
of Messrs. Cosulich Bros., at Montfalcone, Austria, the large 
twin-screw passenger steamer Kaiser Franz Josef I., for 
Messrs. Cosulich’s passenger and emigrant service between 
the Mediterranean and America. Special interest attaches 
to the launch of this vessel, as it is the largest and finest yet 
constructed in Austria, possibly even on the Mediterranean. 

The vessel, which is expected to attain a speed of about 
19 knots, is in length 500ft., breadth 62ft., depth to shelter 
deck 42ft. 9in., depth to boat deck 69ft. 9in.; displacement, 
16,500 tons at 26ft. draught; gross register, 12,500 tons ; 
deadweight capacity at 26ft. draught, 7500 tons. The 
internal arrangements of the vessel have been designed under 
the direction and supervision of Captain Augusta Cosulich, 
there being accommodation for 160 first-class passengers, 480 
second-class, and 1400 third-class. The first-class accommo- 
dation comprises many single-bedded cabins and six cabins 
de luxe. The second-class passengers are accommodated in 
two and four-bedded cabins, and about 700 of the third- 
class passengers are lodged in four-berth cabins on the upper 

tween deck. The public rooms consist of first-class dining 
saloon to seat 180 persons, with music room above lighted by 
large square windows and two cupolas. This dining saloon, 
with the music room and entrance halls, are the work of 
Messrs. Waring and Gillow, of London. The first-class 
Smoke-room is 12ft. in height, and is lighted by a large dome, 





and is placed between the funnels. There is also a writing 
room and verandah café. The second-class public rooms, 
consisting of dining saloon, music room, smoke-room, &c., 
are the work of the shipbuilders. Three dining saloons, with 
all modern conveniences, are also provided for the third class 
passengers. 

The propelling machinery, designed and constructed by 
David Rowan and Co., of Glasgow, consists of twin-screw 
quadruple-expansion engines balanced on the Yarrow-Schlick- 
Tweedy system, capable of indicating 13,000 horse-power, 
and having six double-ended and one single-ended boilers, all 
fitted with Howden’s forced draught. The machinery also 
includes Weir’s dual air pumps, automatic feed pumps, bilge 
pumps, sanitary pumps, &c. There are two refrigerating 
engines, and a complete system of cold storage rooms for beef, 
fish, vegetables, wines, &c. The vessel is ventilated and heated 
throughout by the thermo-tank system, besides having steam 
and electric heating. 

The electric plant consists of three turbo-dynamo plants 
capable of illuminating the 2500 lamps distributed through- 
out the vessel, the signal lamps, cargo lamps, &c., the 
electric installation being the work of W. C. Martin and Co., 
of Glasgow. There is a complete and modern installation of 
sanitary appliances on board the vessel, the fittings being 
supplied by Shanks and Co., and the installation of same 
with the piping, mosaic work and tiling work being done by 
John T, Gramlick, of Vienna. 

The kitchens are of the most modern description, the whole 
of the plant being supplied by Henry Wilson and Co., of 
Liverpool. The vessel is also fitted with the Clayton system 
of disinfecting and fire extinguishing, Stone-Lloyd water-tight 
doors on all bulkheads, submarine signalling apparatus, 
Graham's loud-speaking telephones throughout, the McNab 
marine register and indicator, magneto clock system through- 
out all public rooms, Wilson Pirrie steering engine by Hastie, 
operated by telemotor, twelve steam winches, steam capstans 
and steam windlass by the Nordd. Maschinen u Armaturen- 
fabrik, of Bremen. The boats are placed amidships on the 
boat deck, and areall operated by Welin’s davits and provided 
with the necessary electric boat hoists. The steel employed 
in the construction of the vessel is entirely of Austrian pro- 
duction, and she has been built to the highest class of Lloyd’s 
Register and Austrian Veritas. 

Immediately after the launch the ceremony of laying the 
keel of a large cruiser took place, this being the first Govern- 
ment work the Cantiere Navale have been entrusted with. 
Among other work the firm has on hand is the construction 
of a 9600-ton dead-weight cargo steamer, a steamer of 11 000 
tons dead-weight, and two steamers each of 8000 dead-weight, 
besides six smaller vessels. 

The Monfalcone yard sprang into existence and built its 
first vessel only three years ago, and it speaks voiumes for 
the energy and technical skill of the general manager, Mr. 
James Stewart, who has been ably assisted by Dr. Saiz, the 
commercial director, and Mr. Munro, the naval con- 
structor, that this enterprising firm has been able to accom- 
plish so much in such a short time. 








THE CORROSION OF BRASS, WITH SPECIAL 


REFERENCE TO CONDENSER TUBES.* 
By PAUL T. BRUHL, M.Se. 
(Bowen Research Scholar, University of Birmingham). 

THE corrosion of brass condenser tubes may conveniently be 
classed under four heads :— 

(1) Corrosion proper; where the metal is uniformly removed 
over the whole surface. 

(2) Dezincification ; where the zine being preferentially more 
rapidly removed than the copper, the surface of the metal becomes 
copper-rich in places. The action does not usually extend much 
below the surface, although it may occasionally be so marked as to 
result in copper ‘‘ plugs.” 

(3) Pitting. This is by far the most serious form of corrosion, 
as it considerably curtails the life of the tube. It is due to gal- 
vanic action between the deposit on and the metal of the condenser 
tube. It may occur in any portion of the tube, that is to say, 
in the roof and sides as well as along the floor. It most often 
occurs in the lowest portions of the tube because of the natural 
downward gravitation of any extraneous sediment, or of any in- 
soluble product of corrosion. 

(4) Erosion. Here the mechanical influence of the stream of 
cooling water comes into play. Its effect is small and, under ordi- 
nary circumstances, uniform. 


EXAMINATION OF SOME CORRODED SPECIMENS OF CONDENSER 
TUBING, 

The following description of five selected cases may serve to 
illustrate the effects observed in practice. The samples were sup- 
plied through the kindness of Engineer Vice-Admiral Sir H. Oram. 

Specimen 1.—This tube, four years old, was situated in the 
eighth rowfrom the top ; the watercirculated through the tube, and, 
entering at the bottom of the condenser, discharged at the top. 
The quality was a 70/29/1. Serious pitting, which in places had 
pierced the tube, had occurred, the pits being roughly funnel- 
shaped, with the larger diameter on the water side. Besides the 
usual corrosion products, both iron hydrate and insoluble matter 
were present. Specks of spongy copper were common. The pit 
was not infrequently filled up by the deposit, 

Specimen 2.—The tube (70/29/1) was seven years old, and taken 
from the bottom row. The circulating water passed through the 
tube, entering at the top of the condenser. The deposit was prin- 
cipally the green basic chloride. Dezincification was not pro- 
nounced for the lustre of a freshly scratched surface was quite 
normal ; the interior surface of the tube was smooth, and one 
small hole only had formed along a line of season cracking.+ 

Specimen 3.—The tube was a 70/29/1, two years old, and taken 
from the sixth row from the bottom of the condenser. The circu- 
lating water was outside the tube, the inlet being at the bottom of 
the condenser. The deposit was dark brown in colour, the green 
oxychloride being practically absent. The edges of the pits 
seemed to be somewhat steeper than in the two preceding in- 
stances. 

Specimen 4.—The tube—70/29/1—was five years old, and taken 
from one of the top rows of the auxiliary condenser. The circu- 
lating water passed through the tubes, entering at the bottom 
and discharging at the top. There was very little deposit and no 





* Institute of Metals. Abstracted. 

t Season cracking is attributed to excessive work with insufficient 
antealing. The resulting strained condition of the crystals leads in time 
toa split. According to the Brass World, it is due in most cases to th- 
contact of the brass tubes either with ammonia water or with substances 
of which it isa product of decompositi n. Hard-drawn seamless tubing 
—66 per cent. copper, 34 per cent. zinc—was seriously affected by 
ammonia water, the fracture along the split being strongly crystalline. 
Professor Carpenter regards the cracking as due to the gradual change of 


pitting, the tube having been rejected because of incipient season 
cracking. 

Specimen 5.—The tube—70/29/1—four years old, was one of a 
number removed at random from the condenser for inspection. 
The circulating water passed through the tubes, entering at the 
bottom and discharging at the top. The deposit was rich in iro r 
hydrate and poor in the basic chloride. Dezincification wa 
marked. 

The examination of these tubes seemed to show that iron 
hydrate is by far the most injurious constituent of the deposit, 
being: more electro-negative than cupric oxide and the basic 
chloride. Specimen 1, which had a 0 ope assaying 8 6 per cent. 
ferric oxide and 0.27 per cent. insoluble matter, was much moro 

itted than Specimen 5, which gave the values 1.5 per cent. and 

.41 per cent. for the same impurities. Tube 2, which had been 
in use for seven years, was hardly affected at all, though well 
covered with a thin film of the green oxychioride. 


SvUGGESTED REMEDIES. 


A remedy which suggests itself immediately is the use of some 
protective coating, which should be electro-negative preferably to 
iron hydrate. Tinning is certainly useful, though by no means a 
sovereign remedy, because the layer of tin is not always intact. 
The application of a coating of iron oxide by the method suggested 
by Mr. Uthemann is excellent so long as it affords complete pro- 
tection over the entire surface. But the method appears some- 
what risky, as any discontinuity would only aggravate the evil it 
was intended to counteract. 

Another coating is that suggested by B. Miillauer. It is the 
oxide formed on copper or brass by heating a 5 per cent. sodium 
hydrate solution to 100 deg. Cent., and adding 1 per cent. 
potassium persulphate. The article to be coated is immersed in 
this bath and kept moving to and fro. The deposit so obtained is 
said to be strongly adherent, but was found to scale off in sea- 
water after some four weeks. Its protective action, even when 
the coating was intact, was not very apparent. The plates showed 
no signs of any action for three or four days, after which the green 
oxychloride was slowly formed. 

T. B. Allen heats the metal in contact with silicon to a tempera- 
ture below the melting points of either in a non-oxidising atmos- 
phere. An alloy of silicon and the metal is thereby produced on 
the surface, which is then said to be more corrosion-proof. 

On the whole, however, the question of lessening corrosion by 
protective coatings does not promise to be of economic usefulness 
in the case of condenser tubes. The line along which future in- 
vestigation ought to be made is the study of the alloys of brass 
with one or even more other substances, with a view to obtaining 
a mixture which will give the requisite mechanical properties, and, 
at the same time, be the least influenced by sea water. Were 
there no reasons against the circulation of the cooling water along 
the outside of the tubes, the use of zinc, as has been pointed out 
by Bengough, might at once put an end to the trouble. The 
addition of 1 per cent. tin, as in the usual Admiralty specification, 
does not appreciably affect the electromotive force. Its protective 
action probably depends on the comparatively inert tin oxide 

roduced. The principal evils to be contended against are iron 
reer and carbonaceous matter. It is admitted that vessels 
which spend the greater portion of their time at sea beyond the 
limits where town sewage and river dirt contaminate the water 
experience fewer troubles from pitting than vessels which ply up 
and down foul rivers. It follows that the marine engineer should 
make a point of flushing out his condenser with clean water on 
arriving in port. The iron hydrate is derived no doubt from the 
cast iron end cover and the inlet pipe, although scale may be 
drawn in with the cooling water. It would therefore appear 
advisable for the end cover and inlet pipe to be made of brass.* 
Further, the use of some form of filter for the incoming water 
would be advantageous. Of these filters many forms are on the 
market, and some in actual use in electrical installations, which 
obtain their water supply from dirty canals, 


_EFFECT OF STRAIN. 

The irregular distribution of strain on any metallic surface gives 
rise to differences of potential. In order to investigate this point 
short lengths were procured of condenser tubing of the following 
compositions :— 


Per cent. Per cent. 
Copper Seilecaen “cx, Copper aac, Soa” 
a ee ere MMM as tle G6 ai, aa) 
Te *ee as ee A 


These lengths were wi down with cotton waste and then 
dipped into potash and clean water to remove any adherent 
grease. The potential differences of the two ends were next 
immediately ascertained by comparison with a standard electrode. 
The electrolyte used was synthetic sea-water of the following 
composition :— 


Per cent. 
ee ae eee 
Magnesium chloride .. .. .. .. -. «+ «- «+ 0.36 
Magnesium sulphate .. ..-.. .. «2 os oo «- 0.23 
Calcium oulphate.. .. 2. 2. 22 2s cc te of GM 


Potassium chioride .. ... .. .. cc «2 o- oe OOF 

As a result of the tests, it was found that no tubes showed 
a difference of potential between the two ends of more than 0-0002 
volt. It was noticed that when a comparatively slight strain was 
put on such a tube, as by gentle polishing with emery paper, the 
result was an appreciable rise of potential, which tended to reach a 
maximum with further polishing. The solution pressure of tubes 
of the 70/29/1 mixture was very similar to that of the 70/30. The 
above experiments proved a condenser tube does exhibit differences 
of potential along its length ; but these differences are not suffi- 
ciently large and abrupt to explain any corrosion other than a more 
or less uniform one extending over the whole surface. 


THE EFrrect OF CRYSTAL SIZE. 


To test the influence of crystal size on the rate of corrosion, six 
70/30 plates were taken in the hard rolled condition, three of them 
being then annealed at 700 deg. Cent. for ten minutes, the other 
three at the same temperature for three hours. By this means 
two sets of plates were obtained, one with small crystals, the other 
with crystals very much larger, and as both sets were cut from the 
same strip, they were, of course, of identical composition. After 
thorough cleaning with dilute sulphuric acid and emery paper, the 
plates were weighed and immersed in synthetic sea-water, which 
was kept stirred on an average for ten hours a day. The loss in 
weight during the first six weeks shows on the whole that a small 
crystalline structure is conducive to more rapid corrosion, but 
after some twelve weeks the small crystalline plates, which had 
hitherto corroded faster, commenced to lose weight more slowly 
than the large crystalline plates. It would be interesting to ascer- 
tain the reason for such a change. The method of manufacture 
of condenser tubes does not permit of serious variations in the 
crystalline structure, and therefore crystal size plays a very 
insignificant part in the problem of corrosion. 

EFFECT OF DIFFERENT ANNEALING TEMPERATURES. 

In order to obtain information on this point, three specimens of 
70/30 brass were annealed in an electric furnace and slowly cooled. 
The figures show that corrosion increases with the temperature of 
annealing. It is not good, therefore, for the final annealing in the 
manufacture of condenser tubes to be unduly long. 

EFFECT OF ROLLING. 

Brass, on rolling, becomes more electro-positive, or, in other 
words, more liable to corrosion than the soft metal. The energy 
imparted is partly evolved as heat and partly stored up in the 
metal as a kind of potential chemical energy ; rolling results in the 
production of an amorphous modification which is electro-positive 





the unstable 8 into the brittle a + y. Perhaps some rough handling of 
the tubes when in the neighbourhood of the critical temperature— 
470 deg. Cent.—as may well occur during annealing, may act as a predis- 
posing cause to season cracking. 





* Although the author is aware that the British Admiralty hold strongly 
to the view that cast iron is best suited for the manufacture of the end 
covers, 
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to the crystalline metal, and the resultant voltaic effect causes 
more rapid solution. 
To test the effect of rolling, three plates of 70/30 brass were hard 
rolled to different extents and then immersed in sea water. 
Plate H, was 0. lin. thick. 
Plate Hy was 0.0875in. thick. 
Plate Hy was 0.075in. thick. 
The loss in grammes per square inch surface was as follows :— 
Time in 


weeks. H}. Ho. H3. 
0-2 0.0049 0.0053 0.0058 
03 0.0053 0.0057 0.0062 
0-6 0.0083 0.0085 0.0092 
a9 0.0098 0.1010 0.1070 


The figures show clearly how the rate of corrosion increases with 
the amount of work. If we take a strip of brass bent over in the 
shape of a U, with one limb hard rolled and the other well annealed 
and immerse it in dilute HCl, bubbles of hydrogen will be dis- 
engaged at the cathode, ‘.e., on the annealed limb. After some 
hours the hard rolled limb will be practically dissolved away, 
whilst the other will have been markedly less attacked. At the 
junction of metal and liquid corrosion will be very pronounced, the 
brass being eaten through in a succession of perforations similar to 
the edges of a postage stamp. 

In view of the more rapid corrosion of hard rolled metal, it 
would appear advisable, considering the thinness of the tube 
wall, that the last pinch in the drawing of condenser tubes (after 
the final annealing has been performed) should be as small as 
possible. 


EXPERIMENTS ON THE CORROSION OF ANNEALED 70/30 Brass 
UNDER DIFFERENT CONDITIONS. 


A series of experiments were undertaken to test the rate of 
corrosion under varying conditions, such as are met with in 
practice. 

The results leave no doubt that a rise of temperature up to a 
certain extent is favourable to corrosion, as it increases the 
reaction velocity between the brass and the sea-water. An 
increase in the quantity of dissolved air also promotes chemical 
activity. 

The supply of sea-water was changed every third week. Corro- 
sion during this period was most marked just after such renewals, 
the reaction velocity being proportional to the concentrations of 
the salts dissolved in the sea-water. As the concentrations must 
diminish with time, the rate of corrosion, other conditions being 
constant, must gradually diminish. 

If predictions based on the constitutions and electromotive 
forces of the two metals were to be made, one would certainly 
think that Muntz metal, by virtue of its dual structure and 
higher electromotive force, would be more liable to corrosion 
than copper. As a matter of fact, such predictions would not 
be entirely correct. Muntz metal cor-odes somewhat more 
than twice as fast as copper during the first week of immersion 
in sea-water. This may naturally be expected. Why, then, does 
copper corrode more rapidly with further lapse of time! The 
most apparent cause is found by an examination of the specimens. 
Copper exhibits a tendency to peel, thereby incurring a mechanical 
loss in the first place and a chemical one in the second by the con- 
tinual exposure of fresh surfaces. Mantz metal, on the other 
hand, shows no such tendency, although the surface becomes 
roughened by the unequal rate of attack of the a and 8 con- 
stituents. The peeling is certainly not due to any strained con- 
dition of the surface, as the copper was annealed before use. 
Another explanation of the greater durability of Muntz metal is 
that the oxide film which forms on it is a mixture of the oxides of 
copper and zinc, whilst the film that appears on copper is cuprous 
oxide. Zine oxide is very much less harmful electro-chemically 
than cuprous oxide because of its smaller difference of potential 
and higher specific resistance. Further, as the oxide film forms 
the cathode, hydrogen will be evolved at such negative areas ; 
cuprous oxide is in al] probability reduced by nascent hydrogen at 
the temperature of the condenser tube, i.e., 40deg. Cent.; that it 
is comparatively easily reduced is seen by the fact that ordinary 
hydrogen reduces it at 155 deg. Cent. The reduction of the 
cuprous oxide may explain the peeling referred to above. 


EFFEcT OF OIL, 


The oil used in the lubrication of the piston and slide valves 
should be composed of hydrocarbons only—that is to say, it ought 
always to be of mineral origin. It is not advisable to emplo 
organic oils for the purpose, as they possess more body at high 
temperatures than do the previous class. They are subject, on the 
other hand, to partial decomposition in the presence of steam, 
giving rise to glycerine and free acid, which latter becomes a 
serious danger when in contact with the wall of the condenser 
tube. Any oil which may find its way into the condenser does so 
in the form of vapour, owing to the temperature in the cylinder 
and the continuous rush of steam from it. In the condenser the 
oil condenses on the tubes in the form of minute globules, which 
give rise to irregular corrosion. 


EFFEcT OF STRAY ELECTRIC CURRENTS. 


There can be no doubt that stray currents of electricity escaping 
from imperfect fittings increase the rate of corrosion of condenser 
tubes by increasing the velocity of removal from the solution of 
the charged ions. Troubles from this source not infrequently 
arise both on ships using continuous current to a great extent, and 
in tramway generating stations, where the negative pole is earthed. 
On this subject Mr. Milton, writing on the decay of metals, says:— 

‘*Tf, for instance, there is a leakage from the positive cable in 
such a position that part of it proceeds to the sea (earths) through 
the water flowing through the condenser tubes, which are, of 
course, clean metal, instead of through the hull of the vessel which 
is kept painted in order to prevent any actual contact between the 
iron and the sea-water, some electrolytic action must take place in 
the tubes themselves.” 

The prevention of corrosion from this source can be effected 
by providing a good path for the stray currents outside the con- 

enser. 

‘*This may be done by making a connection between the con- 
denser tube plates, the cooling water inlet, the outlet piping, and 
the air pump suction piping by means of a large cable which need 
not be insulated, so that the condenser is, so to speak, short- 
circuited. Asa rule, the locality of the stray currents can usually 
be accurately determined by careful voltage measurements, and 
the most suitable points for the connection of the short-circuiting 
cable chosen accordingly.” 

The importance of stray electric currents on corrosion is further 
emphasised by the instance cited by another writer, who states 
that two water pipes, each close to an electric lead, were eaten 
right through in small holes, apparently punched out of the metal. 

The thickness of the deposits on a condenser tube is small, and 
as the specific resistances are not of a high order, little opposition 
will be offered to the passage of an electric current ; hence we may 
suppose that all the products of corrosion, when wet, set up 
electro-chemical action with the brass. From a consideration of 
the tests made of the relative position in an electro-chemical scale 
it was seen that the most dangerous substances are carbon, cuprous 
oxide, and iron oxide. Iron hydrate and the oxychloride promote 
chemical action by the absorption of oxygen. 


POLARISATION AND DEPOLARISERS. 


By the passage of an electric current from brass to any of the 
corrosion products resting on it hydrogen is evolved at the cathode, 
and being a high insulator it will tend, unless removed, to stop 
any further action. The cathode is said to be polarised by the 


hydrogen, but as there is always a certain amount of oxygen dis- 
solved in sea-water, the hydrogen will be oxidised and removed to 
some extent. 


In the case of a condenser tube, polarisation is very 


unlikely, as the bubbles of hydrogen are ananpinnacs | removed by 
the swirl of water. Some experiments were carried out to study 
the rate of polarisation in still water, and a couple of typical curves 
are given. They show that the substances considered act as de- 
polarisers in a small way by absorbing the hydrogen, but the 
current which can pass would eventually be very slight. 

The localities of pits.—A point of interest and importance is the 
consideration of the circumstances which go to determine the 
localities where pitting will take place. In the case of 70/30 brass 
these localities cannot be supposed to depend upon the distribution 
of any segregated impurity. In fact, as has been pointed out, the 
presence in brass of free lead or tin, or in fact of any phase besides 
the a phase, would not, ipso facto, lead to an increased rate of 
corrosion, sea-water being the electrolyte. The use of acid com- 
cena A alters the conditions under which the metal is being 

estroyed. Here no film can form on it, owing to the solvent 
action of the acid, and the effect of the products of corrosion on 
the metal—which is of very considerable importance—is altogether 
lost. Therefore it follows that in corrosion experiments it would 
be better not to use an accelerator. 

The positions of the more serious pits are probably governed by 
two factors—the presence of mechanical defects such as “‘spills,” 
and of certain deposits. Even a comparatively small spill in the 
tube wall will result, when the cooling water ceases to be ony 
through, in the formation of a little reservoir, to which air has 
complete access. It is precisely under these conditions that cor- 
rosion becomes very marked. A brass plate which had been 
immersed in sea-water for several weeks, and which had corroded 
perfectly uniformly, was then so placed that }in. of the plate stood 
above the surface of the liquid. In a few days the result was very 
noticeable ; along and just above the junction of liquid and air 
pitting had occurred, and the meta! became quite bright and 
crystalline in appearance. The direct effect of the reservoir would 
therefore be an increased rate of corrosion along a contour, which 
would narrow as evaporation progressed. 

The second cause for pitting is the strong electro-chemical action 
set up by certain substances. Of these, ferric hydrate and carbon 
are probably the worst, and of the corrosion products of brass the 
oxychloride appears to be the most injurious. On two or three of 
the plates small pits were found under the patches of green deposit 
after the lapse of four months. The location of these patches 
depends on the roughness of surface. The causes of abnormally 
rapid corrosion must be due to the presence of stray currents of 
some magnitude. Corrosion may be accelerated by the interaction 
of the various products of corrosion, but it is not rapid and local 
enough to give rise to pitting. 


THE EFFECT OF IMPURITIES IN BRASS, 


To study the influence of lead, tin, aluminium, and nickel on 
brass, some alloys were prepared from the purest metals available. 

The figures show that the initial effect of 1 per cent. and 2 per 
cent. lead, 1 per cent. tin and 2 per cent. tin, 1 per cent. aluminium 
and 2 per cent. aluminium, is to increase the resistance to corro- 
sion, whilst that of the nickel alloys is to diminish it. 

The necessity of COy and oxygen for corrosion.—In connection with 
the necessity of both CO, and O, for corrosion, a necessity which 
has been insisted upon by Professor Cohen and others, some experi- 
ments were carried out. 70/30 brass placed in a sealed flask of 
sea-water, from which the dissolved gases had been removed by 
boiling, showed no signs whatever of corrosion after the lapse of 
several months. In the presence of oxygen only the surface of the 
metal became oxidised, and there was a slight loss of weight after 
four weeks, although the solution did not answer the ammonia 
colour test for copper. The loss in weight may have been due to 
the removal of some non-adherent oxide when the specimen was 
being washed prior to weighing. The experiment is, unfortunately, 
inconclusive, but it seems difficult to understand why the presence 
of CO, should be essential. V. Andstriim, working on the rusting 
of iron, came to the conclusion that the proportion of 0, and not 
that of CO, was the determining factor in the rate of corrosion. 


CONCLUSION. 


It is again urged that so important a subject as the corrosion of 
brass by sea-water, the neglect of which must mean no slight 
expenditure, should induce steamship companies to keep records 
bearing on the subject. It has been this lack of data that has 
hitherto retarded the solution of the corrosion problem. All the 
companies with whom correspondence was opened possessed ‘‘no 
definite information.” 

The conclusions to be drawn from the paper are :— 

(1) That the presence of air or an increase of temperature up to 
a certain point accelerate corrosion. 

(2) That iron, nickel, and small amounts of lead are injurions ; 
tin up to about 1 per cent., large amounts of lead, and aluminium 
are useful in diminishing corrosion. 

(3) That the inlet pipe and the condenser plates should prefer- 
ably be made of brass. 

(4) That the condenser should be protected against stray 
currents. 

(5) Protective coatings are not recommended. 

(6) The importance of ‘‘spills” cannot be exaggerated. 

(7) That the tubes should be flushed with clean water after use. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, SEPTEMBER 30tn. 


INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, EC. ‘* Locomotive Fire-boxes,” Mr. H. 
W. Dearberg. 6.45 p.m. 

THE INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.— 
Western District Meeting at Paignton. The members will be 
received at the Town Hall by the Chairman of the District Council, 
Mr. J. W. Ham, J.P. 9.30a.m. Paper by Mr. C. O. Baines on 
“‘The Municipal Engineering Works, Paignton,” carried on during 
the past seven years; also paper by Mr. J. C. Hawkins on the 
“*Moorland Water Supply of Paignton.” The papers will be taken 
as read and discussed. Works in the town will be visited should 
time permit. 10 a.m. Members will meet at the Pier entrance 
and proceed by G.W.R. motor omnibus to Messrs, Hexter 
Humpherson’s Pipe Works at Newton Abbot, to inspect works and 
see pipes tested. lla.m. Cold luncheon at 68, Queen-street, 
Newton Abbot. 1 p.m. Leave Newton Abbot by motor omnibus 
for the Paignton Waterworks, Dartmoor; Candy filter installation 
in process of building and extension. 1.45 p.m. 


MONDAY, OCTOBER 2np. 


THE INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. Discussion on ‘‘ Modern Developments in British 
and Continental Oil Engine Practice,” read by Mr. E. Shackleton. 
p-m. 

THE Society oF ENGINEERS.—The Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘‘The Necessity for 
Safer, Quicker, and Cheaper Railways, with some Proposals there- 
for,” Mr. G. Reginald Enoch. 7.30 p.m. 


SATURDAY, OCTOBER 7tu. 


THE STEPHENSON Socrgrty.— Visit to Longhedge Running Sheds, 
South-Eastern and Chatham Railway. 
THE ASSOCIATION OF ENGINEERS-IN-CHARGE. — Visit to the 
Marconi Wireless Telegraph Company’s Works at Chelmsford, 
L2aving Liverpool-street at 1 55 p.m. 





TUESDAY, OCTOBER 10rx. 


THE Raitway Cius.—92, Victoria-street, S.W.  ‘ Modern 
Caledonian Engines,” Rev. W. J. Scott. 7.30 p.m. 


WEDNESDAY, OCTOBER 111x. 


INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.—At 
the Institution of Mechanical Engineers, Storey’s-.gate, St. James's 
Park, S.W. President’s Address, 8 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's Insti. 
tute, Bride-lane, E.C. Presidential Address by Dr. W. H. Maw 
LL.D., M. Inst. C.E., M.I. Mech. E. 8 p.m. ‘ 


SATURDAY, OCTOBER 28ru. 


INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute 
Bride-lane, Fleet-street, E.C, ‘‘ Liquid Fuel,” Mr. F. S. L. John. 
son. 6.45 p.m. 


MONDAY, OCTOBER 301TH, 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Klec. 
trical Engineers, Victoria Embankment, W.C. ‘‘ Notes on Design 
and Construction in Gasworks,” Mr. Geo. Evetts. 7 p.m. 


SATURDAY, NOVEMBER 4ru. 


JUNIOR INSTITUTION OF ENGINEERS,—Caxton Hall, Westminster, 
Conversazione. 8p.m. [This was incorrectly stated in our last 
issue as taking place on November 11th. | 


SATURDAY, NOVEMBER 25rx. 


INSTITUTION OF Locomotive ENGINEERS.—St Bride's Institute, 
Bride-lane, Fleet-street, E.C. ‘‘Standard Type of Belgian |.oco 
motives,” Mr, G. F, Burtt. 645 p.m. 


TUESDAY, NOVEMBER 281H. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec. 
trical Engineers, Victoria Embankment, W.C. Presidential 
Address by Commendatore G. Marconi. 8 p.m. 


WEDNESDAY, DECEMBER 13tu. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec. 
trical Engineers, Victoria Embankment, W.C. ‘‘ Modern Methods 
of Water Softening,” Mr. J. J. Lassen. 8 p.m. 








Contracts.—The British Humboldt Engineering Company, 
Limited, has recently received an order for a Wetherill mag. 
netic separating plant from Davis and Soper, of London. 
This separator constitutes a repeat order. — Babcock and 
Wilcox, Limited, have secured the contract for a complete plant 
for charging the open-hearth furnaces at the works of the Mon- 
mouthshire Steel and Tin-plate Company, Pontymister. The 
plant includes an overhead crane and lifting magnet for dis- 
charging the pig iron and scrap from the trucks, as well as two of 
Babcock and Wilcox’s new ground type slewing open-hearth 
charging machines with boxes and all accessories. — Kennicott 
Water Softener Company has lately obtained an order for twenty- 
four water softeners, each capable of dealing with 5000 gallons of 
cold water per hour, this being the first instalment of softeners for 
the Peruvian Railways, 


OIL PROPELLED VESSEL CROSSES THE ATLANTIC.—The twin-screw 
steamer Toiler arrived at Halifax, N.S., on Friday last, safely 
completing her voyage from the Tyne. To Swan, Hunter and 
Wigham Richardson, Limited, thus acca the credit of building 
the first oil-propelled vessel to cross the Atlantic. About eighteen 
months ago this firm decided to build a vessel specially for services 
on the Canadian canals. After careful investigation they decided 
to adopt Diesel engines. Having up to that time not had actual 
experience in building this 47 of engine themselves, they 
— with the Aktiebolaget Diesels Motorer, of Stockholm, to 
provide the engines, which are of the two-cycle, reversible, marine- 
type, using crude oil. The Toiler was then built and the Diesel 
engines fitted on board by Swan, Hunter and Wigham Richardson, 
Limited, at their Neptune Works. After completing the vessel 
trial trips were made in light and loaded conditions, and, in order 
to have actual sea experience, the vessel was sent two voyages 
loaded, one to Calais and the other to Boulogne, returning to the 
Tyne light. These voyages sufficed to show the reliability of the 
engines, and the builders had no hesitation in loading the Toiler 
and sending her across to Canada. 


DIRECTORY OF RaILWAY OFFICIALS.—We have received the 
Universal Directory of Railway Officials for 1911, a volume which, 
for those in any way associated with the railways of the world, 
should possess the greatest value and importance. This is the 
seventeenth year of the publication of this directory, and it must 
therefore be largely superfluous to call attention to its well. known 
contents. Bat as there may still be a few who are not aware of its 
nature, we may say that it contains the names and addresses of 
the chief officials, the length of track open, the gauge, the number 
of cars, &c., the system of traction, and various other details of 
all the railway and tramway systems of the world. The classifica- 
tion scheme adopted is readily understood, and reference to any 
—— railway is extremely easy. To make things stil! easier, 

wever, an index to countries and an index to railways is given. 
There is also a personal index of railway officials, so that prac- 
tically every possible kind of reference is provided for, One 
important feature must not escape ourattention. Where a foreign 
railway is being dealt with, the foreign and English title of the 
line and of the different officials are both given. The Dead 
Letter-office ought not therefore to be troubled by the owners of 
this valuable compilation. 


RETIREMENT OF MR. ALEXANDER Ross, OF THE GREAT 
NORTHERN RaILway.—We learn that Mr. Alexander Ross is about 
to retire from the position of chief engineer to the Great Northern 
Railway Company. He served his pupilage and worked as an 
assistant on the engineering staff of the Great North of Scotland 
Railway. In 1871 he became an assistant on the northern division 
of the London and North-Western Railway, with headquarters at 
Manchester, and in 1875 was appointed district engineer to that 
company at Liverpool, acting under Mr. Worthington. In 1884 
Mr. Ross was appointed assistant engineer to the Lancashire and 
Yorkshire Railway Company as colleague with the late Mr. William 
Hunt, M. Inst. C.E., with headquarters at Manchester ; and in 
1890 he was appointed chief engineer to the old Manchester, 
Sheffield, and Lincolnshire Railway, now known as the Great 
Central Railway. In February, 1897, he succeeded Mr. Richard 
Johnson as engineer-in-chief to the Great Northern Railway Com- 
pany, with headquarters at King’s Cross, London. In addition to 
the maintenance and reconstruction of the way and works, 
Mr. Ross has carried out numerous schemes, such as the Leen 
Valley extension railway, the connecting line through Notting- 
ham, numerous heavy widenings to the north of London and 
throughout the line, and the southern portion of the Enfield 
to Stevenage loop line. He was also engineer for the northern 
portion of the Great Northern and City Railway, and for the four- 
tunnel station underneath the Finsbury Park Station of the Great 
Northern Railway, and for that portion of the Great Northern, 
Piccadilly, and Brompton tube lines from Finsbury Park to Surrey- 
street, Strand. In addition to the above-mentioned, he has been 
responsible for the maintenance and new works in connection with 
a number of lines owned by the Great Northern Company jointly 
with other companies, among which works may be noted the fine 
steel viaduct, with swing span in the centre, crossing Breydon 
Water, outside Yarmouth. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent,) 


Labour and Railway Troubles. 

THE indirect results of the labour troubles are being felt 
in numerous instances at Staffordshire works, Although the local 
iron trade is governed by the Wages Board with regard to wages, 
many smal] matters have to be negotiated, and employers complain 
of an awkwardness iu handling men, and an unwonted readiness 
to quarrel which interferes with smooth working. The transit 
difficulty also is as active as ever, and within the past few days 
claims have been sent into the railways by certain local iron com- 
panies, who, through lack of wagons, have been obliged to put 
down and pick up iron at considerable expense. 


Will Marked Bars Advance ? 

In some circles it is expected that the marked bar price, 
which has remained at £8 for more than two years, will 
advanced 10s at the Birmingham quarterly meeting on Octo- 
ber 12th, which would raise the price to £8 10s, per ton. Pro- 
ducers of unmarked bars are very busy. Quotations for merchant 
qualities remain at from £6 7s. 6d. to £6 10s., but more business 
is now being put through at the higher figure than was the case 
recently. Many of the iron mills are commencing work on Monday 
morning and running their full time on Saturday night. To some 
extent the activity is due to accumulation of orders through the 
late heat. 


Galvanised Corrugated Sheets. 

Galvanised sheets are in active request both for the home 
trade and for export, though the high price for spelter is still 
operating as a check. Sellers quote up to £12 for 24 gauge 
corragated f.o.b. Liverpool, but that is an outside price, and 
£11 103. to £11 15s, is more usual. Black sheet makers are busy, 
quotations ruling on the basis of £7 12s. 6d. to £7'15s. for doubles, 
Best stamping sheets and finished black plates cannot be got for 
delivery before December, and in some cases not before the new 
year. Export merchants are inquiring for fair parcels, 


Pig Iron. 

Makers of pig iron describe conditions as fairly good. 
Order books are well filled, and stocks are not accumulating. A 
regular demand is being maintained, and, though prices are not 
generally altered, quotations are fully obtained, while in some 
instances an extra 6d. per ton is being asked. For deliveries over 
long forward periods higher prices are demanded. Prices on the 
open market are quoted :—Forge iron, Staffordshire cominon, 
49s.; part-mine, 50s. to 50s. 6d.; best all-mine forge, 85s.; foundry, 
90s.; cold blast, 115s.; Northamptonshire, 47s. 6d. to 48s. 6d.; 
Derbyshire, 50s, to 51s.; North Staffordshire forge, 5ls. to 52s.; 
best, 583. to 59s, 


Steel. 

In the steel trade some heavy orders have reached 
the works for material for axle making, and also for cable 
bars. Bridge and wagon builders are placing good specifica- 
tions. Prices show increased strength. Native billets and sheet 
bars are £4 17s, 6d. to £5 for Bessemer, and £5 for Siemens. 


There is a particularly active demand for heavy sections. Steel 
strip is firm at £6 15s. to £6 17s. 6d. Ferro-manganese to-day 
recovered the 5s. lost six months ago. The price is now £8. This 


is quite a modest figure as compared with the ring-made rate of 
£14 in 1907. Manufactured steel prices are :—Engineering angles, 
£6 12s. 6d. to £6 15s.; girder plates, £6 2s, tid. to £7 5s. according 
to section ; ship plates, £7 to £7 10s.; joists for export, £5 15s., and 
for home trade, £6 5s. to £6 10s. per ton. 


Government Contracts Declined. 

It is announced this week that Admiralty contracts have 
been refused in one or two departments. Manufacturers have 
enough work without them and do not care to accept them with 
the stringent conditions. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron in September. 

TAE month now drawing rapidly to a close has been very 
uneventful, so far as the pig iron trade in this centre is concerned. 
Prices of both English and Scotch brands showed little fluctua- 
tion, Northamptonshire and Gartsherrie close a shade dearer, 
but these are the only changes, with the exception of West 
Coast hematite, which is a shade easier. 


Finished Iron. 

At last there has been a notification of a change in iron 

bars, following the advance of the Yorkshire makers. There has 
en, so far as can be ascertained, no meeting of the Lancashire 
Barmakers’ Association ; but it is stated unofficially that as far as 
possible the Yorkshire advance will be followed by orders for 
prompt delivery, but that specifications will be accepted for 
prompt and forward on contract account at the old rates. There 
was, however, some reticence shown in imparting information, so 
that the statement must be accepted with some amount of reserve. 


Steel. 
There has been a fair undercurrent to note in this depart- 
ment, and prices close occasionally higher as compared with the 
opening of the month. 


Copper. 
Shows little change, although tough ingot and best 
selected are weaker. 


Sheet Lead. 
Very strong, and price abont £1 per ton higher than at 
the opening of the month. 


Tin Ingots. 
_ English tin ingots continue to fluctuate ; but while at the 
opening of the month they were quoted £191 10s. to £192, they 
are now quoted £179 per ton. . 


Quotations. 

_ _ Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s, 6d. to 54s.; Derbyshire, 53s 6d. to 54s.; North- 
amptonshire, 54s, 10d. to 55s. 3d.; Middlesbrough, open brands, 
56s, 4d. to 56s. 7d. Scotch: Gartsherrie, 60s. 3d. to 60s. 6d.; Glen- 
garnock, 58s, 9d. to 59s. 3d.; Eglinton, 57s. 9d. to 58s. 3d., 
delivered Manchester. West Coast hematite, 63s. 61.; East Coast 
ditto, 61s. 6d., both f.o.t. Delivered Heysham: Gartsherrie, 
58s. 3d. to 58s. 6d.; Glengarnock, 56s. 9d. to 57s. 3d.; Eglinton, 
55s. 9d. to 56s, 3d. Delivered Preston: Gartsherrie, 59s. 3d. to 
59s. 6d.; Glengarnock, 57s. 9d. to 58s, 3d.; Eglinton, 56s. 9d. to 
57s. 3d. Finished iron: Bars, £6 15s. to £7; hoops, £7 7s. 6d.; 
sheets, £8 to £8 2s. 6d. Steel: Bars, £6 15s. to £7 5s.; Lan- 
cashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, 
£8 to £8 5s.; boiler plates, £7 15s, to £7 17s. 6d.; plates for tank, 
girder, and bridge work, £7 to £7 5s.; English billets, £5 5s. to 





£5 7s. 6d.; foreign ditto, £4 15s. to £4 17s. 6d.; cold drawn steel, 
£9 5s. to £9 10s, Copper: Sheets, £71; tough ingots, £59 to 
£59 10s.; best selected, £59 10s. to £60 per ton; copper tubes, 
84d.; brass tubes, 6Zd.; condenser, 7{d.; brazed brass tubes, 84d. ; 
rolled brass, 6#d.; brass wire, 7d.; brass turning rods, 7}d.; yellow 
metal, 6d. to 64d. per lb. Sheet lead, £17 10s. per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was fairly 
good, and the tone in all departments continues strong. Sellers show 
no disposition to book for far forward delivery in house coal, and 
slack is also firm. Shipping demand continues good, and there is 
very fair movement on contract account. Quotations :—Best 
Lancashire for domestic purposes, 15s. to 16s.; seconds, 13s. to 
14s.; common, 10s. 4d. to 11s. 6d.; best burgy, 10s. 3d. to 11s.; 
round furnace coa!, 11s. 6d. to 12s.; best slack, 9s. 5d. to 93. 11d.; 
medium, 8s. 1ld.; common, 6s. 6d. to 7s. 6d., at the pit. Coal 
for shipping and bunkering purposes, screened, 93. 9d. to 10s. 6d.; 
yea unscreened, 93. 3d. to 9s. 9d., delivered Manchester Ship 
Janal, 


The Motor Car Industry. 

The motor car industry in this district is about to be 
increased considerably by the addition of another large factory in 
Trafford Park. The extensive buildings erected there some years 
ago for the building of electric tramway cars and which have been 
closed for a considerable time, have been secured by the makers 
of a well-known low-priced American car, and are about to be used 
as erecting shops. The chief parts of the cars will, we understand, 
continue to be produced in the United States, and will be shipped 
over to Manchester vid the Canal for assembling on a scale which 
is typical of American enterprise. 


Manchester Water Supply. 
The water famine with which the vast manufacturing 
population of Manchester and district has for some time been face 
to face has been the cause of very considerable inconvenience for 


| some time owing to the necessity of limiting the supply to certain 


hours of the day. The stock of water has now been reduced to 
about twenty days’ visible supply. Mr. A. E. Chorlton has made 
a suggestion which is perhaps not ripe enough to be utilised in the 
present case, but is worthy of consideration by municipal water 
engineers as being a possible means of increasing the flow of water 
through existing pipe lines. Manchester, as is well known, obtains 
water from two sources, one at Longdendale and the other at 
Thirlmere. It is the Longdendale reservoirs which are at the 
point of depletion. At Thirlmere there is no lack of water, but the 
quantity brought down to Manchester by the two lines of pipe is at 
present limited by the velocity of the water due to the head, 
which amounts to about 180ft. Mr. Chorlton has made the 
suggestion that the amount thus furnished—namely, ten million 
gallons for each pipe—might be considerably increased by 
boosting” by means of turbine pumps. The chairman of the 
Waterworks Committee, however, is of opinion that such a course 
would necessitate the introduction of quite a number of boosters 
or turbines, one for each syphon, of which there are about thirteen. 
This statement is obviously wide of the mark. Although the 
extra pressure which would be necessary to increase the flow by 50 
per cent. for each pipe could be obtained by the provision of a 
single turbine plant of about 500 horse-power, it would probably 
be preferable, in dealing with an existing pipe line designed for a 
lower pressure as in this case, to split up this power into three or 
four units placed at suitable points, say, between the Ribble syphon 
and Manchester. The addition of such a plant would in any case 
effect a considerable saving in cost as compared with the addition 
of another line of pipes, and probably more will be heard of Mr. 
Chorlton’s idea elsewhere if not in connection with the Manchester 
scheme, In the meantime, work on the third line of pipes from 
Thirlmere is being proceeded with, and will probably be completed 
long before such a is season as the present is again to be reckoned 
with. 


Labour Troubles. 

The dispute at Armstrong, Whitworth’s works seems to 
be no nearer to a settlement. The labourers who are out on strike 
insist on recognition of the strike committee, but the firm declines 
to accede to this. At Horwich work is completely at a standstill, 
as the Lancashire and Yorkshire Railway Company has closed 
down the works altogether. A representative of the Board of 
Trade—Mr. Cummings—visited Horwich last week in the hope of 
bringing about a settlement, but was unsuccessful, the company 
declining to accede to the demand for a minimum wage for 
labourers and the abolition of the medical test. 


Engineering Trades. 

There is no material alteration in the state of the different 
branches of the engineering trade in this district. Boiler and 
steam engine makers are still very badly off for orders, and the 
same remark applies equally to the textile machinists. Many of 
the machine toolmakers are, however, very well employed, while 
others are slack. There is plenty of work being turned out by the 
electrical engin-ers, but the prices are unsatisfactory. Motor car 
builders are ‘‘ marking time” until the pulse of the market is felt 
at Olympia in November. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

The general condition of the hematite pig iron trade is with- 
out change. There is the same amount of activity throughout the 
district, and a good output of iron is being maintained. Most of this 
is going into immediate consumption, local steel makers accounting 
fora fairtonnage. The number of furnaces out of blast, however, is 
large, and there seems no immediate prospect of any additional 
industrial activity. Makers are experiencing only a limited demand 
for their iron, and all calls on their output can easily be met. For 
special qualities of iron there is a steady demand, but of course 
this trade isa limited one. Prices remain about the same, with 
makers quoting mixed numbers of Bessemer iron at 64s. per ton 
net f.o.b., and special sorts of iron are at 67s. to 70s. per ton net. 
There is nothing doing in warrant iron, and the quotation last 
noted was 62s. 3d. per ton net cash. The stores of warrant iron 
remain unchanged and are pretty tightly held. 


Iron Ore. 

The iron ore trade continues busily employed throughout 
the district. The local consumption of iron is maintained and a 
steady business is being done on general account, large consignments 
being despatched by sea to Scotch smelters. This applies to both 
Lancashire and Cumberland ores. Good average sorts of native 
ore are at 10s. to 12s., and the best ores run up to 19s. 6d. per ton 
net at mines. Spanish ores are in steady request, and the cargoes 
coming to hand are fairly big. The class of ore is quoted at 20s. 
per ton delivered for best qualities. 


Steel. 

In the steel trade there is considerable activity in the 
departments on rails. No big orders are coming to hand, but suffi- 
cient contracts are being obtained to keep the works going. 
Colonial orders have been occupying attention, and deliveries are 
now being made both from Barrow and Workington. The demand 
for rails is easy, with heavy sections at £5 12s. 6d. to £5 15s. per 
ton. Nothing much is offering in ligbt rails, which are at £6 ds., 
or heavy tram rails, which are at £8 10s. per ton. For steel ship- 
building material there is a brisk demand on local as well as 
general account. No business is coming to local manufacturers 
whose plant still stands idle. For tin bars there is a fair home 
demand, and regular shipments are being made to Ellesmere Port. 





Shipbuilding and Engineering. 
There is briskness in every department of these trades, 
and contracts are being pushed on with all speed. 


Fuel. 

The demand for coal is steady, and good steam sorts of 
Lancashire or Yorkshire coal are quoted at 11s. to 15s. 6d. per ton. 
Domestic coal is in quiet demand at 16s. 1d. to 27s. 6d. per ton 
delivered. East Coast coke is in good request at 20s. per ton 
delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

Reports from practically all branches of ths steel trades 
are still very favourable. There has been a steady inflow of orders 
during the month, and it is hoped that the next quarter will wit- 
ness a further improvement. However, so much depends upon 
the labour outlook in the coal trade that most manufacturers do 
not care to speak with much confidence of the immediate future. 
There is no doubt that in many quarters a pessimistic view is 
held, but among others well qualified to form an opinion the idea 
is entertained that while there is no doubt that a good deal of 
alarm and uneasiness will be occasioned there is no likelihood of 
any very grave trouble over the question of abnormal places. For 
one thing, it is pointed out that only a small minority of the men 
are affected, and that in many of the large new pits in South 
Yorkshire, for instance, the question does not exist. However, 
local troubles are plentiful, and there is unfortunately a great deal 
of unrest and discontent among the colliers. In the coal trade it 
is hoped that these troubles will be kept localised. But at the 
same time the council of the Miners’ Association at Barnsley 
states that a continnous stream of complaints is reaching it, 
and the president is reported to have said that the time is ripe for 
a general stoppage in Yorkshire, if necessary, in order to bring 
matters to a head. However, in view of the important con- 
ference in Southport next month no action is likely to be taken in 
the meantime. 


Steam Coal Market. 

Collieries continue to be pressed from all sides for 
deliveries on contracts, exporters being particularly anxious to get 
supplies to complete loadings. On the one side collieries have to 
contend with a short supply of wagons, but, apart from that, 
another source of inconvenience is the attitude of the men, who 
are said to be not only not producing a norma] tonnage when at 
work, but are absenting themselves from the pits as much as 
possible. The result is that in many cases collieries are only able 
to work three or four days per week, although there is a 
scarcity of fuel. In the circumstances current market prices are 
fully up to 10s. 6d. per ton for best South Yorkshire hards, and 
what supplies are available are being snapped up quickly as 
accommodation lots. Home industrial demands are !arge. 


House Coal. 

A very firm tone is shown in house coal, and the change 
in the weather has caused some further acceleration of orders. 
Many merchants are short of supplies of best coal, and the London 
traders are taking all the tonnage that can be gotaway. Collieries 
are greatly handicapped in ting the d d by the scarcity of 
empty wagons, and from this cause many are unable to work more 
than half time. Stocks are practically cleared. Prices are naturally 
showing a decidedly firmer tendency, and in almost all casesare 
on a level with those which will operate on contracts from 
October Ist. Collieries are quoting these winter prices for any 
excess on contract quantities taken between now and (October Ist. 
Although a good.deal will depend on the weather and on the 
supply of wagons, it is thought that a further rise in prices is not 
far distant. 


Slacks. 

No easier tendency is observable in the market for slacks, 
and the condition of scarcity, which has been referred to for some 
months past, still obtains. Supplies on the open market are 
extremely limited, for the majority of collieries are in arrear with 
contract supplies. Nominally prices remain: Best washed smalls, 
5s. 9d. to 6s. 3d.; best hard slacks, 5s. 6d. to 5s, 9d.; seconds, 
4s. to 4s. 6d., all per ton. 





Pig Iron. 

Pig iron remains a very quiet market, but deliveries under 
contract are well maintained. The low price of East Coast hema- 
tite mixed numbers has attracted several buyers, but the turnover 
has not been very large. Ordinary foundry iron remains firm. 
Quotations :—East Coast, mixed numbers, 67s. to 68s. net; West 
Coast ditto, 76s. 6d. to 78s., less 2} per cent. discount ; Lincoln- 
shire, No. 3 foundry, 50s. 6d. ; ditto, forge, mottled, and white, 
493. 6d. ; ditto, basic, 52s. ; Derbyshire, foundry, 50s. to 50s. 6d. ; 
ditto, forge, 47s. 6d. to 48s., all per ton delivered Sheffield or 
Rotherham ; basic billets, £5 5s. to £5 15s. 


Finished Iron. 

At a meeting of the Bar Iron Association on Monday it 
was decided to raise prices by 5s. per ton. The quotation is thus 
restored to £7 for the first time for nearly two years. The increase 
is not unexpected, for, as we have noted in previous letters, the 
mills have been in receipt of steady orders for some months past, 
and makers had been continually complaining of the level of prices. 
The consumption of finished iron has been much larger this year 
own ig to the activity amongst makers of agricultural machinery and 
railway rolling stock. 


The Steel Trades. 

Both in the lighter steel products and in the heavy 
branches full employment is the rule. Some makers of leading 
specialities, who a short time ago noted a falling off in overseas 
demands, report that orders are being placed a little more freely. 
All kinds of engineers’ tools are in steady request on home account, 
and there is a big export demand for agricultural tools. There is 
a good deal of work on hand for ship forgings and castings, and 
the railway material branch is busier on South American orders. 


Record Colliery Sinking. 

Presiding at the annual meeting of the Staveley Coal and 
Iron Company this week, Mr. C. P. Markham said that the 
Barnsley seam had been reached in the Yorkshire Main Colliery 
at a depth of 905 yards in the downcast shaft and 889 yards in the 
upeast. They were at present in a mass of faults, but believed 
that in a short time they would be through them. The pit had 
been sunk in record time, and was one of the cheapest sinkings in 
South Yorkshire. The shafts were 21ft. 6in. diameter, and they 
had done as much as 21 yards in a week, the average being nearly 
14. The best week’s work was 54 yards of bricking and 9 yards of 
sinking, which was a record that had never before been achieved. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. \ 
Ir was generally anticipated that when peace between 
France and Germany became assured there would be a pronounced 
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upward movement in the pig iron trade, but, unfortunately, this 
has not proved to be the experience ; on the contrary, things have 
gone from bad to worse, and we are still without the briskness 


that the autumn usually brings. There can be no doubt that 
= unrest abroad has been the main cause of the slackness of 

usiness here in September, and evidently it is slow to recover, 
whereas it was thought that the trade would have been extra busy 
because of the revival being delxyed, and the close of the northern 
navigation season being so nevr at hand. Most unsatisfactory this 
year have been the deliveries of pig iron to Germany, but that is 
wie accounted for by the drought, which prevented the iron 
being sent up the rivers. Much of the pig iron that is sent 
from this district to Germany is really in transit to Austria-Hun- 
gary and Switzerlind, it beirg conveyed from the seaboard up the 
rivers Elbe, Vistula, Oder, aud Rhine. There is the fear that soon 
after the water in the rivers is adequate the ice will come to stop 
traffic. Nevertheless there have been gocd shipments to other 
quarters ; in fact, the total exports of pig iron from the Cleveland 
district this month to 27th reached 85,373 tons, as compared with 
79,362 tons last month and 89,973 tons in September, 1910, both to 
27th. In spite of better features, the price of Cleveland warrants 
has this week been as low as 46s. 4d. cash buyers—a poorer figure 
than has been known since July 3rd last. But cheapness has failed 
to stimulate buying ; indeed, the fall has evidently served to keep 
consumers off, and to lead them to delay further the satisfying of 
their autumn requirements. Speculators likewise have been more 
idle during the last fortnight than for a long time, and the advance 
in the Bank rate will not tend to stimulate them. No. 3 Cleveland 
G.M.B. pig iron for October delivery has dropped to 46s. 9d. per 
ton, and it is reported that 48s. 6d. has been paid for delivery over 
the first half of next year. No. 1, which continues very scarce, is 
stationary at 50s. 9d. per ton, No 4 foundry at 46s. 3d., No. 4 
forge at 46s., and mottled and white at 45s. 9d., all for October 
delivery. 


Hematite Pig Iron. 


Though business in this branch shows some improvement, 
the position of makers of East Coast hematite pig iron cannot be 
described as satisfactory, and very little is to be made at the busi- 
ness. There are no longer any cheap lots offered by second hands, 
these having all been taken off the market by consumers who have 
bought them up, and now the merchants do not undersell the pro- 
ducers. The production has been increased by the re-lighting of 
some of the idle furnaces, but that has not weakened the position 
of sellers who are as firm as ever in their quotations, for the 
prospects are encouraging, and the stocks in makers’ yards are not 
heavy. Then it is to be taken into consideration that the cost of 
materials is rising. For mixed numbers the price for early deli- 
very is not under 61s. per ton, and forge is at 6Us. 


Iron Ore and Coke. 


The imports of iron ore are small; indeed, from the 
North of Spain scarcely anything is now being received on account 
of the labour troubles in the Bilbao district, and the supply of 
Rubio ore to this district is becoming a diminishing quantity. 
Hematite iron producers cannot well afford the price which the 
Bilbao mineowners insist upon, and, thus are buying iron ore from 
other districts for producing steel-making pig iron. The ore mer- 
chants this week have put up their quotation for Rubio ore to 
19s. 6d. per ton delivered at Middlesbrough, and some are asking 
20s. It has been reported that 19s. 6d. per ton was accepted for 
delivery in the Tees over the first half of next year, but that 
report has not been confirmed ; consumers would not give the 
price, and merchants think it too low. The Bilbao mineowners, 
however, are a law unto themselves as regards the fixing of prices, 
and they can afford to be so, as they are so well off for orders, 
especially from Germany. Besides this the rates of freight have 
substantially advanced. Furnace coke is becoming dearer, and 
now most sellers are asking 15s. per ton delivered at Middles- 
brough, though there are still plenty of sellers at 14s. 9d. The 
pressure to sell has considerably abated, and consumers in re- 
newing contracts are less persistent in fighting for lower prices. 


Manufactured Iron and Steel. 


The position of firms engaged in the production of manu- 
factured iron and steel has improved lately in a marked degree ; 
nearly all of them are well off for orders, and the mills are kept 
very regularly in operation. The prospects of this state of business 
being continued well into next yearare very encouraging, and the 
tendency of prices is upwards. The most activity is shown in the 
rail, plate, and galvanised sheet departments, and there are 
excellent deliveries of railsand sheets on export account. Bolckow, 
Vaughan and Co., Middlesbrough, have secured an order for 
20,000 tons of steel rails for the West Australian Government 
Railways, and it is reported that the firm has orders enough on its 
books to keep its rail mills in regular operation for the next 
eighteen months. The price of heavy steel rails is maintained at 
£5 12s. 6d. per ton net f.o.b. For castiron chairs there isa larger 
inquiry and fuller work at the foundries ; this enables the sellers 
to keep up the price to £3 12s 6d. net f.o.b. The plate makers 
were never so well off for orders as they are at present ; they still 
quote £6 15s. for steel ship plates and £6 10s. for iron ship plates, 
both less 24 per cent., and delivered at the shipyards on the North- 
East Coast. For export steel rails will be sold at £6 10s., less 2} per 
cent. Nothing further has been allowed to become known with 
respect to the proposal to allow a rebate of 53. per ton to those who 
buy plates, &c., exclusively from the firms connected with the associa- 
tions. Steel ship angles are at £6 7s. 6d.; iron ship angles at £7 ; steel 
bars at £6 5s.; iron bars at £7 ; steel hoops at £6 12s. 6d.; steel 
strip at £6 10s.; steel joists at £6 10s.; and steel sheets at £7 7s. 6d.; 
all less 25 per cent f.o.t. Galvanised steel sheets are firm at £11 5s, 
per ton for 24 gauge, less 4 per cent. and delivered f.o.b. 


Realised Prices for Manufactured Iron. 


It has been officially announced to the Board of Conciiia- 
tion and Arbitration for the Manufactured Iron and Steel Trade of 
the North of England by the accountants that the average net 

rice realised for the manufactured iron delivered by North of 

2ngland producers during July-August last was £6 6s. 5.63d. per 
ton, that being 11.45d. per ton more than the price for the preced- 
ing two months, and in accordance with the sliding scale arrange- 
ment the wages for October and November will remain the same 
as in the previous two months. To have justified any advance 
the realised price would have had to be ls. 1d. per ton more than 
it was, and a reduction would not be due until the price dropped 
to £6 2s. 6d. The following were the prices for each description 
of iron, as compared with those for the previous two months :— 
Iron rails, £5 143. 6.17d. (increase 6s. 4.21d.); plates, £6 2s. 3.8d. 
(decrease 4s, 1.09d.); bars, £6 6s. 7.35d. (increase 1s, 11.4d.); and 
angles, £6 14s, 3.17d. (decrease 5s. 4.64d.). The fluctuations of 
prices during the last two and a-half years have been within very 
narrow limits. The deliveries show a falling off due partly to the 
railwaymen’s strikes, and also to the hot weather, which inter- 
fered with regular working at the mills. The price for puddling 
has all the year remained at 8s, 3d. per ton. 


Labour Troubles at the Shipyards. 

The shipbuilders continue to be troubled with disputes 
with one or other sections of their men. The labourers and the 
less skilled workers in the shipyards of the North-E:st Coast are 
pressing for an advance of wages : they claimed originally 2s. per 
week on time rates and 10 per cent. on piece. The employers 
have off- red 1s. on time rates to men earning over 25s., and 6d. to 
men earning less than that, with 5 per cent. on piece rates, and 
probably a settlement will be effected on those terms. The boiler 
sealers at North and South Shields have struck work for an all- 
round advance of wages, this affecting twelve ship repairing and 
engineering establishments. At Messrs. Palmer's Hebburn yard 


conditions, 
for a long list of tonnage, ranging from one to three or four 
thousand tons, chartered to various destinations, but that some 
little improvement is to be noticed. What is most urgently needed 
at preseut is prompt vessels. 


coals of the Cambrian Combination last week totalled from 35 to 40 
thousand tons, the colliers evidently making up for lost time. 
Farther action with regard to the minimum wages is expected at 
the next meeting. Against this Mr. D. A. Thomas has expressed 
himself forcibly. 


alleged shortage of pay; their complaint was that they did not 
receive the piecework prices to which they were entitled. 


Coal and Coke. 


Business is generally well maintained in the coal trade, 
deliveries are uncommonly brisk, and prices are fairly satisfactory, 
though not quite so high as they were in the early part of the 
month. Best gas coals are firm at 11s. per ton f.o.b., and seconds 
at 9s, 9d. to 10s, The improvement in the demand for bunker 
coals is very pronounced, and 9s. 6d. has to be paid for ordinary, 
and 10s. 6d. for best. Coke is strong at 16s. 6d. to 17s. 6d., f.o.b., 
for foundry purposes, and 14s, 9d. to 15s, for furnace purposes, 
delivered at Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 
BustnEss in the pig iron warrant market was at a com- 

plete standstill for several days last week and the market was 
closed on Monday, which was a local holiday. Depression in the 
markets generally, and the unsettled condition of European affairs, 
together with labour troubles, are given as the causes of the indif- 
ference manifested by dealers in iron. This week there has been 
a little more disposition to do business. Transactions have taken 
place in Cleveland warrants at 46s. 5d. to 46s, 64d. cash, and 
46s. 84d. to 46s. 94d. for delivery in one month. There is a large 
market in Scotland for Cleveland iron, the arrivals of which have 
shown a marked increase during the last two or three weeks. 
Merchants are also reported to have made considerable sales of 
Cleveland pig iron for shipment to the Continent. 


Seotch Pig Iron Trade. 


The makers of Scotch pig iron have been making good 
and steady deliveries under existing contracts, and therefore the 
depression in warrants has not affected their position to any 
material extent. Output has been steady and is at the rate of 
about 1000 tons per week more than the quantity produced at this 
time last year. It is reported that fair sales have been made of 
Scotch pig iron to English consumers, and also for export. The 
home consumption is on a fairly satisfactory scale. Prices of 
Scotch iron have been steady. Govan and Monkland are quoted 
f.a.s. at Glasgow, Nos. 1, 56s.; Nos. 3, 55s.; Carnbroe, No. 1, 
59s. 6d ; No. 3, 55s. 6d.; Clyde and Calder, Nos, 1, 61s.; Nos. 3, 
56s.; Gartsherrie, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Langloan, 
No. 1, 63s.; No. 3, 58s.; Summerlee, No. 1, 64s.; No. 3, 59s.; Colt- 
ness, No. 1, 82s, 6d.; No 3, 58s.; Eglinton, at Ardrossan or Troon, 
No. 1, 55s. 6d.; No. 3, 54s. 6d.; Glengarnock, at Ardrossan, No. 1, 
64s.; No. 8, 59s.; Dalmellington, at Ayr, No. 1, 57s.; No. 3, 55s.; 
Shotts, at Glasgow or Leith, No. 1, 623. 6d.; No. 3, 57s. 6d.; 
Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per 
ton. Merchants are quoting several of the special brands 6d. to 
ls. below the above quotations, the explanation of which would 
appear to be that they have command of quantities of iron under 
old contracts, which they are prepared to sell somewhat below 
makers’ present quotations. Scotch pig iron shipments in the past 
week amounted to 2343 tons coastwise, and 1917 abroad, the total 
of 4260 tons comparing with 4751 tons in the corresponding week 
of last year. 


The Hematite Trade. 


There is a large consumption going on of hematite pig 
iron, but the business in the open market appears to be incon- 
siderable. Warrants are comparatively neglected, and quotations 
are somewhat lower, in sympathy with the position of the specula- 
tive market. Scotch hematite pig iron is quoted 64s. 6d. to 65s. 
for West of Scotland delivery. Fresh business is reported to be 
for the most part for present or early delivery, neither sellers nor 
buyers being desirous of contracting far ahead at current values, 


Finished Iron and Steel. 

There is a comparatively steady feeling in the various 
departments of the finished iron and steel trades. For finished 
iron the inquiry is on a moderate scale, and the works somewhat 
unequally employed, but, on the whole, there is a considerable 
output of material. The official quotation for Scotch crown bars 
remains at £6 10s. less the usual 5 per cent. discount, common 
bars being 10s. less, while shipping prices are understood to be of 
a somewhat elastic nature. A large business has been done in 
black and galvanised sheets for export. The steel works 
are, as a rule, running to their full capacity. Large deliveries 
of shipbuilding material are being made, and the business in 
boiler plates has also been very active. It is stated that a con- 
siderable amount of shipbuilding steel’ has been taken for the 
Continent at fnll home prices, quality rather than price being the 
determining consideration in these transactions. The official 
quotations are for steel angles £6 10s., ship plates £6 17s, 6d., 
boiler plates £7 12s. 6d., all less the usual 5 per cent. discount for 
delivery in the Clyde district. There is a good trade in a variety 
of miscellaneous goods for shipment abroad. In the engineering 
branches activity is general, particularly in the marine depart- 
ment, and the makers of sugar-crushing plant are reported to have 
secured good orders recently. 


The Coal Trade. 

The coal trade has shown a great deal of activity this week 
throughout the whole of the mining and shipping districts, with 
the exception of Ayrshire, where business appears to be suffering 
to some extent from the Irish railway strike. It is not expected 
that the interruption thus occasioned will be of long duration. 
The shipping business in coal as a whole is exceptionally heavy, 
and the outlook is quite encouraging. Orders have been received 
by Scotch merchants for about 25,000 tons of coal for the Danish 
State railways. A good demand comes from the Continent and 
the Mediterranean, and sales have also been made for shipment 
to South America. Inland business in coal is also ona satisfactory 
footing. The f.o.b. quotations at Glasgow are for good house coal 
9s, 6d. to 10s.; steam coal, 93, 3d. to 10s.; and splint, 10s, to 
10s. 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

QUIETNEsS and irregularity have continued the prominent 
characteristics, The storms added to the difficulties of shippers, 
and it is admitted that some time must pass for a return of healthy 
Shippers say that a few large cargoes do not make up 


With regard to price, the waiting 
policy is being pursued, in the expectation of getting coals cheaper. 
Best large continues to range between 16s. 9d. to 17s. 3d. The 


Present State of Trade. 
Quiet conditions continue, buyers holding to a waiting 


—— 





orders are expected, and they contend that profits have fallen to 
a low figure. Steam coal at one time was 19s., and in some cases 
19s. 6d. Now the highest quotation is 17s. 3d. The meeting of 
the Miners’ Federation of Great Britain next week is to deal with 
minimum wages and abnormal places, Questions of contract over 
the coming year are much in discussion. Latest prices, Cardiff :— 
Best large steam, 16s, 9d. to 17s. 3d. ; best seconds, 16s. to 16s, 6d. ; 
ordinaries, 15s, 3d. to 15s. 9d.; best drys, 16s. 6d. to 17s.; ordi- 
nary drys, 15s. to 15s. 6d.; best washed nuts, 14s, to lds, ; 
seconds, 13s. 6d. to 14s, 6d.; best washed » 12s. 6d. to 
13s. 6d.; seconds, 11s. to 12s,; best bunker smalls, 8s. 6d. to 9s,: 
best ordinaries, 8s, to 8s, 6d.; cargo smalls, 6s. 9d. to 7s, 3d.: 
inferior smalls, 6s, to 6s, 6d.; best Monmouthshire black vein, 
15s, 6d. to 153, 9d.; ordinary Western Valleys, 14s. 9d. to 15s, 3d.; 
best Eastern Valleys, 13s. 9d. to 14s. 3d.; seconds, 13s. 3d. to 
13s. 6d. Bituminous: Very best households, 17s. to 18s.; best 
ordinaries, 143, 6d. to 16s, 6d.; No. 3 Rhondda, 17s, to 17s. 6d.; 
brush, 13s. 3d. to 13s, 9d.; smalls, 10s. 3d. to 10s. 6d.; No. 2 
Rhondda, 12s. to 123, 3d.; through, 93. 6d. to 10s.; smalls, 
6s. 6d. to 7s. Patent fuel, 16s. 6d. to 17s. Coke: Special 
foundry, 24s. to 25s.; foundry, 18s, to 20s. 6d.; furnace, 16s, to 
17s. Pitwood, 23s. to 23s. 6d. 


Newport (Mon.) 


The increasing bulk of coal exports testify to the steady 
improvement in trade that is going on, notwithstanding the draw- 
backs of labour questions and storms. Last week, for instance, 
83,000 tons were despatched to foreign destinations, and over 15,000 
tons to coastwise. Coal prices fell 6d. per ton all round. Smalls 
were depressed, but house coals were firm. Latest :—Heavier 
arrivals took place mid-week, and greater firmness was shown in 
prices, Stccks are now somewhat heavy, and there must be a good 
clearance before an improvement setsin. Very best Newport black 
vein is selling at 15s. 3d. to 15s, 6d.; Western Valleys, 14s, 6d. to 
l5s.; Eastern, 13s. 6d. to 14s.; other kinds, 13s. to 13s. 3d.; 
best smalls, 8s. 3d. to 8s. 6d.; seconds, 7s. 3d. to 7s. 9d.; 
inferiors, 6s. 6d. tc 7s. Bituminous: Best households, 15s. 6d. 
to 16s, 6d.; seconds, 14s. to 15s. Patent fuel, 16s. 6d. to 16s, 6d. 
Coke: Foundry, 18s. to 20s. inferior, 16s. to 17s. Pitwood, 
ex ship, 23s, to 23s. 6d. 


Swansea Coals. 


The general trade of the port was very satisfactory, and 
over 86,000 tons were despatched. Latest :—Firmer state of 
anthracite market ; Swansea Valley, large, active; red vein in 
slow demand ; machine-made coals not brisk, but Freuch nuts 
steady. Closing prices: Best large malting, 21s. to 23s. net ; 
seconds, 18s. to 19s. net; big vein, 16s. 6d. to 17s. 9d., less 24; 
red vein, lls. 6d. to 12s. 9d.; machine-made cobbles, 19s, 6d. to 
22s.net ; Paris nuts, 22s. 6d. to 24s. 6d. net; French nuts, 22s, 6d. 
to 24s. 6d. net; German nuts, 22s. 6d. to 24s. 6d. net; machine- 
made large peas, lls. 9d. to 13s, 3d.: rubbly culm, 7s. to 
7s. 3d., less 24; duff, 4s, 3d. to 4s. 9d. net. Steam coal: Best 
large, 17s. 6d. to 18s,; seconds, 13s. 3d. to 14s. 3d.; bunkers, 
10s, 3d. to 11s. 3d.; small, 7s. 6d. to 8s., all less 2}. Bituminous: 
No, 3 Rhondda, 17s. 6d. to 18s.; through, 14s, to 14s. 6d.; small, 
10s. 6d. to lls. Patent fuel, 14s. 6d. to 15s., all less 24. 


Iron and Steel. 

Thanks to the matured judgment and consideration of Mr. 
Wm. Evans, the general manager at Dowlais, what threatened at 
one time to be a disastrous strike has passed off, and labour and 
other agitators have given way. General resumption of work at 
Dowlais has not been carried out, the authorities being actively 
employed in the re-arrangement of matters. The necessary 
supplies of Spanish ore being delayed, but it is quite understood 
that with the improvement taking place in business, the former 
activity will be restored. There was little being done there last 
week. Cargoes of ore continue limited. Latest market prices, 
Exchange, Swansea:— Pig iron: Hematite mixed numbers, 
6ls. 74d. cash ; 61s. 104d. month; Middlesbrough, 46s. 54d. cash ; 
46s. 94. month ; Scotch, 52s. 6d. cash; 52s. 9d. month; Welsh 
hematite, 65s. to 66s. delivered ; East Coast hematite, 65s. to 66s. 
c.i.f.; West Coast same; steel bars, Si 6: B 
£4 17s. 6d.; Rubio ore, 18s, 3d. to 18s. 9d. 





’ mer, 


Tin-plate. 


Owing to an unfortunate breakage at the Upper Forest 
Works, Swansea, the output was not quite so large. The breakage 
affected the whole of the steel rolling mills, and there has been 
enforced idleness there since last Wednesday night. There was, 
however, unusual activity in other directions, and the workmen 
hailed the return of colder weather as a blessing. Shipments of 
plates from the Swansea district totalled 112,074 boxes, and the 
receipt from works was 104,364 boxes. Stocks now consist of 
144,605 boxes. The construction of the new Duffryn mill is pro- 
gressing well. Latest: Tin is reported to have settled down to a 
lower level, and makers have reduced their prices accordingly. 
But works are well supplied with orders for this year, and buyers 
show inclinations of holding back their requirements for next year 
in view of market fluctuations, Last quotations are: Ordinary 
tin-plate, 13s. 9d. to 13s. 10}d.; ternes, 25s. to 26s. 6d. C.A. 
roofing sheets, 30 g., £9 to £9 5s. per ton; big sheets for 
galvanising, 30 g., £9 to £9 5s.; finished black plates, £11 5s. to 
£11 10s.; galvanised sheets, 24g., £11 5s. to £11 10s. per ton. 
Block tin, £172 10s. cash ; £170 15s. three months. Other quo- 
tations: Copper, £54 0s, 6d. cash; £55 2s, 6d, three months, 
Lead, English, £15 16s.; Spanish, £15 5s, Spelter, £27 15s. per 
ton. Silver, 24}d. per oz. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


MESSRS PARKER AND HEAGERTY ask us to state that, owing 
to the termination of their former lease, their address is now 
6 and 8, Lime-street-square, E.C., to which all communications 
should in future be sent. 

DuNLOP, BREMNER AND Co., Limited, of Inch Works, Port- 
Glasgow, have acquired the shipbuilding, engineering, boiler- 
making, and repairing business established by Messrs. Cunliffe and 
Dunlop in 1871, and since 1882 carried on by the late Mr. D. J. 
Dunlop under the title of D. J. Dunlop and Co. 

Mr. Wm. Scott TacGart, M.I Mech. E, asks us to state that 
he has taken an office in Manchester, 22, Bridge-street, as a con- 
sulting engineer in general engineering and textile work. 








ConcreTE benches for greenhouses, in place of 
cypress, which is usually considered the best material for moist 
conditions, have been used in thirteen 250ft. houses at the plant 
of Behlmann Brothers Company, Morton Grove, IIl., and are being 
put into use in thirteen new houses of the same size. The bench 
consists of 6in. tapered posts, with 10in. bases, 14in. by 6in. cross 
beams, 49in. long, resting in slots in the posts, and 2in. by 4in. 
stringers, 6ft. 2}in. long, resting on the cross beams. The sides 
and ends of the box top are 10in. high and 1}'n. thick, with an 
angle, 34in. wide, cast at the bottom, forming the rest for the 
bottom slabs, The bench slabs, ljin. thick and 94in. wide, rest cn 
the sides and the stringer at the centre. With the exception of 
the stringers, which are reinforced with two fin. bars, each mem- 
ber has galvanised iron wire and several jin. square twisted bars 
for reinforcement. The plant has approximately 37 acres under 
glass, and all its new foundations, benches, drain, and walk con- 
struction are of concrete, 








the platers and riveters this week left work as a protest against an 





policy. Coalowners are slow in granting concessions as Admiralty 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Oorrespondent.) 


Rheinland-Westphalia. 

[RON and steel have maintained during the usually quiet 
d of the year the firmness previously reported. The most 
important event of the week has been the union between the Pig 
Iron Convention and the South-West German Ironworks, Rates 
for pig iron will probably increase in firmness, and slight advances 
are even expected to take place for some specially favoured sorts. 
In bars, the business or foreign account has been more animated 
than that for inland consumption, but the mills are all well 
employed and have fair prospects. The plate mills are reported 
to be engaged to their fullest capacity. In the pipe industry 
there is much room for improvement, while the business in hard- 
ware is stated to be very brisk. An order for 525 locomotives has 
recently been placed by the State Railways. According to the 
Breslau Gazette, prices for Silesian zinc were raised M., 5 p.t. on the 
20th inst. 


Orders with Krupp. 

In the spring of this year the Krupp Works at Essen 
received orders for guns from Chili, and now they have secured 
further large contracts for guns fer mountain service from the same 
Government, 
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List Quotations. 

The following are the present list prices per ton, free at 
works :—Raw spathose iron ore, M. 11.60 ; roasted ditto, M. 16.50; 
Nassau red iron ore, 50 per cent. contents, M. 14.50 net at mines ; 
spiegeleisen, 10 to 12 per cent. grade, M. 64 to M. 65; Rhenish- 
Westphalian forge pig, M. 62 to M. 63; Siegerland brands, M. 60 
to M. 61; iron for steel making, Siegerland quality, M. 62 to M. 63; 
Rhenish-Westphalian sorts, M. 64 to M.65; German Bessemer, 
M.70; Luxemburg foundry pig, No. 3, free Luxemburg, M. 52; 
German foundry pig, No. 1, M.66; No. 3, M.64; German 
hematite, M. 70; good merchant bars, M.100 to M.105; iron 
bars, M. 130 to M. 133: hoops, M. 127 to M. 130; common plates 
in steel, M. 120 to M. 122 ; heavy pates for boiler-making purposes, 
M. 130 to M. 132; sheets, M. 135 to M. 140; drawn wire in iron or 
steel, M. 122.50. 


The German Coal Market. 
Material changes have not taken place in the coal trade, 
the demand for engine fuel remaining active as before. Coke is 
in steady request, and the business in briquettes is very strong. 


Austria-Hungary. 

Except for bars, which have shown a very strong tendency, 
there is not much life felt in any department of the iron and 
steel industry. The locomotive and wagon factories complain of 
irregular and insufficient employment, and the business done on 
foreign account is limited and unremunerative ; orders for loco- 
motives and railway cars have been lower than anticipated. The 
present trade in pit coal and in brown coal is rather slow, but 
prospects for autumn business are considered favourable. The 
demand for coke is lively, as well as increasing. 


Sound Trade in Belgium. 

A brisk demand has been reported from nearly al] depart- 
ments of the iron and steel industry, and the tendency of prices is 
all in an upward direction, the outlook being favourable on the 
whole. Since last week no change in prices has been noticeable, 
but the higher quotations of early September are very stiffly main- 
tained. The coal trade in Belgium has been lacking strength 
during the past week, but more life has again been felt recently, 
and the condition of prices begins to improve slowly. Briquettes, 
as well as coke, show much briskness, 


Firmness in France. 

The physiognomy of the iron and steel industry has, on 
the whole, continued bright as before, though a slackening off in 
demand has been felt ina few instances. Inthe Nord and Ardennes 
the tone is quieter, but there is every indication of an active 
trade being done in the fourth quarter. At the plate mills work is 
plentifal, and forward orders are rather reluctantly taken. All 
descriptions of castings are in brisk call, and so are hoops. Much 
activity is in evidence in the railway department. The healthy 
tone of former weeks continues on the French coal market. 








NORTHAMPTON POLYTECHNIC INSTITUTE.—A memorandum of 
new developments for the session 1911-1912 at the Northampton 
Polytechnic Institute, Clerkenwell, has just been issued. From this 
we find that in the mechanical engineering department the equip- 
ment for experimental work in aeronautics has been much increased, 
and it is hoped that valuable work of a research character will be 
done by the senior students during the coming winter. In other 
departments various additions have been made to the equipment, 
but these do not call for special comment. In the evening classes 
a series of lectures is being given jointly by the electrical engineer- 
ing, technical chemistry, and technical optics departments on 
illuminating engineering. These lectures will be given by various 
specialists in the different sections of the subject, and form an 
important development in the work of the Polytechnic. Changes 
have been made in the telegraphy and telephony courses in the 
electrical engineering department to meet the changes which are 
taking place outside. In the mechanical engineering department, 
to meet the growing development, the course in aeronautical 
engineering has been divided into two courses, one being the 
advanced engineering course of previous sessions, and the other a 
more advanced course for senior students. In technical optics and 
in technical chemistry some of the evening courses have been 
remodelled to adapt them more to the requirements of students. 


THE IRON AND STEEL INsTITUTE.—Owing to the abandonment of 
the meeting of the Iron and Steel Institute in Turin, arrangements 
nave been made for the autumn meeting to be held at the Institution 
of Civil Engineers. Great George-street, Westminster, on Thursday, 
October 5th, at 10.30 a.m. If necessary the meeting will be 
resumed in the afternoon. The following is a list of papers which 
have been submitted, a selection of which will be read and 
discussed :—(1) ‘‘ Reports on the Iron Ore Resources of Italy ;” 
(«) Sardinia, by Ing. L. Testa; (b) Brembana Valley, by Cav. G. 
Calvi ; (c) Central Italy, by Ing. A. Ciampi; (d) Southern Italy 
and the Island Dependencies, by Prof. G la Valle. (2) “On 
Temperature Influences on Carbon and Iron,” by E. Adamson 
(Sheffield). (3) ‘‘On the Mechanical Influence of Carbon on 
Alloys of Iron and Manganese,” by Prof. J. O. Arnold (Sh: ffield) 
and F. K Knowles (Sheffield). (4) ‘‘On the Autogenous Welding 
of Metals,” by Dr. Francesco Carnevali (Turin). (5) ‘Oa the 
Application of Electric Energy to the Mannfacture of Iron and 
Steel in Italy,” by Cav. Ing Remo Catani (Rome). (6) ‘‘On the 
Present State of the Metallurgical Industry of Italy,” by Signor 
Comm. Luigi Dompé and Cav. Francesco Saverio Pucci (Milan) 
(7) “Ou the Origin of the Iron Ores of Swedish Lapland,” by 
L, L, Fermor (Calcutta). (8) ‘‘On New Industrial Processes for 
the Cementation of Steel,” by Cav. Prof. Dr. Federico Giolitti 
(Turin). (9) ‘On Cementation with Gas under Pressure,” by 
Prof. Dr. F. Giolitti and Dr. Francesco Carnevali (Turin). (10) 
‘On the Transformation of Steel within the Limits of Tempera- 
ture employed for Heat Treatment,” by L. Grenet (Argenteuil, 
France). (11) ‘‘Researches on the Nature of the Phosphates 
contained in Basic Slag derived from the Thomas-Gilchrist 
— Process,” by Victor Adolphe Kroll (Luxem- 

ourg). 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, thampton-buildi  Pisieeaenn, London, W.C., at 8d. each. 3 
The first date given is the date of application; the second date at the 

is 





end of the abridgment is the date of the advertisement of the acceptance 

of the complete specification. v 

Any person may on any of the grounds mentioned in the Acts, within 
0 the date given at the end of the abridgment, give notice at 

the Patent-ofice of opposition to the grant of the Pi . 





STEAM GENERATORS. 


24,208. October llth, 1910.—IMPROVEMENTS RELATING TO THE 
RIVETING OF MARINE BOILERS, William Bruce Thompson, 
of Thornbank, Dundee. 

The novelty consists in riveting both ends of a marine boiler 
with both flanges A and B turned inwards by first riveting the 
plate A to the shell in the ordinary way, then inserting the 
furnaces D and combustion chambers E and causing the furnace 
ends to project and be fixed by wedges about half-way through 
this plate as shown, in order to give a sufficient working space, the 
boiler at that time being suspended with this plate A uppermost. 
The back or second plate B has acentral hole F of sufficient 
size to allow the holding-up pin G to project through it and also to 
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permit of the holding-up arm H to be withdrawn. In riveting the 
plate B to the shell, the boiler is suspended over the riveting 
machine K with the holding-up pin G projecting through the 
central hole, this pin carrying the arm H, which is in position 
for effecting the riveting by turning the boiler round the 
vertical axis, rivet by rivet. When the plate B is thus riveted, 
the holding-up arm H is taken off its pin and the boiler re- 
moved from the machine, after which the arm H is removed 
from the inside of the boiler through the central hole F. This 
central hole is closed by a plate which is riveted by hand, and 
the plate may have in it holes of suitable size and pitch to receive 
the ends of the tubes which come opposite it. The furnaces and 
combustion chambers are then lowered into the correct position 
and fixed.—September 6th, 1911. 


10,845. May 4th, 1911, August 31st, 1911.—IMPROVEMENTS IN 
STEAM Traps, W. M. Still and Sons, Limited, of 29, Charles- 
street, Hatton-garden, London; Ernest Henry Still, of the 
same address, and Andrew George Adamson, of the same 
address. 

A is the casing, B the inlet thereto, C the outlet therefrom, D 
the fluid containing capsule or chamber, E the adjusting screw, 
and F the orifice to be closed. The capsule or chamber D in the 
form shown comprises front and rear walls each in the form of a 
concentrically corrugated diaphragm and with the front wall 
fashioned with a cone G to which the expansible fluid has access 
and the rear wall with a similar but inward depression H 
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having an enlarged part I and receiving the correspondingly 
formed end of the adjusting screw which supports the capsule or 
chamber in position. The front and rear walls are formed with 
flanged edges fitted one in the other and soldered together. K is 
a protective jacket which is shown in the form of a ring with 
inwardly extending flanges that are lapped tightly into the walls 
of the capsule or chamber within its edge, thus taking some of the 
stress due to expansion and contraction of the capsule or chamber 
and protecting the soldered joint from direct contact with steam. 
As will be understood, the jacket may extend any extent desired 
rag beyond the edge of the capsule or chamber.—September 
6th, ‘ 


INTERNAL COMBUSTION ENGINES. 


20,570. September 3rd, 1910.—IMPROVEMENTS IN REVOLVING 
CYLINDER INTERNAL CoMBUSTION ENGINES, Charles William 
Higgs, of 2, Wylen-street, Honor Oak Park, London, S.E. 

This invention relates to improvements in the supply of the 





losive mixture in internal combustion engines of the rotating 
ia] cylinder type, and provides a means for retaining the cylin- 
ders at their outer ends against the action of both the explosive 
and centrifugal forces, “The rotating cylinders are mounted 
radially in the usual manner, and encircling them is the tubular 
retaining and charge-distributing ring B, preferably polygonal in 
form, with straight sides between the cylinders. This ring may be 
rectangular in cross section as shown on the right, and is made of 
greater width than depth. It is connected through channels with 
the carburetter by means of the radial pipe X leading to the 
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central gland OU. The ring B is, for convenience, widened at P, 
where it s over the cylinder heads, to allow the valve and 
ignition devices to _ through. A convenient method of 
operating the inlet valves C to admit the charge from the tubular 
supply ring to each cylinder in turn is by means of the concentric 
stationary cam segment D. The heads of the valves C are 
depressed on meeting the curved out end N of the cam segment D, 
opening the valve and allowing the charge to pass into the cylinder 
from the tubular supply ring. Holes may be formed in the 
enlarged portions P of the tubular supply ring B to enable the 
sparking plugs F to be inserted through the supply ring into the 
cylinder head.— September 6th, 1911. 


18,906. January 20th, 1911.—IMPROVEMENTS IN TWO-STROKE 
CycLeE INTERNAL COMBUSTION ENGINES, William Harold 
Tiemer, of 58, Parkers-row, Dockhead, London, S.E. 

This invention relates to improvements in two-cycle internal 
combustion engines of the type where the charge is drawn in and 
compressed in the base chamber, prior to being admitted to the 
combustion chamber, and consists more agen ee the method 
and means for transferring the charge from the chamber to 
the combustion chamber at the correct period of the stroke. The 
operation of the engine is as follows :—Assuming the piston D to 
be at the lowest portion of its stroke, rotation of the crank shaft 
causes the piston to ascend creating a partical vacuum in the air- 


N°18,906'° 





tight base chamber J until the lower portion of the piston uncovers 
the port B admitting a charge of carburetted mixture to the base 
chamber J. Upon the piston again descending to its lowest 
position the charge is compressed and the port C is uncovered, 
allowing the charge to pass through the passage F in the piston 
D to the explosion chamber, where it is finally compressed prior to 
being fired by the ignition plug. The piston is consequently 
driven down by the expansion of the charge until the exhaust 
ports E are uncovered = the piston D and the burnt gases are 
allowed to escape and a fresh charge is admitted through the 
port C and passage F,, thereby completely scavenging the remaining 
products of combustion whereupon the cycle of operation is 
repeated as above described.— September 6th, 1911. 


DYNAMOS AND MOTORS. 


25,683. November 4th, 1910.—IMPROVEMENTS IN VARIABLE 
SPEED ALTERNATING CURRENT INDUCTION Morors. the British 
Thomson-Houston C mpany, Limited, of 83, Cannon-street, 
London, E.C., and John Martin, the Stone House, Yelvertoft, 


Rugby. 
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The stator of an asynchronous motor is provided with a three- 
phase winding adapted to be connected so as to produce either 
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two poles as shown on the left or four poles as shown on the right 
in a manner well understood. The rotor is fitted with a six-phase 
diametrical winding A with its neutral or crossing points 
permanently connected together by the conductor B and its free 
ends connected to slip rings not shown, between which are 
connected an adjustable six-pbase resistance C having a common 
neutral point D. When the stator winding is excited as a two- 
pole winding as on the left the rotor winding, responds as a six- 
phase winding and the motor runs at a speed corresponding to the 
two-pole connection of its stator winding, which speed may be 
varied by controlling the resistances connected to the slip rings. 
When the stator is connected for double the number of poles or 
four poles as shown in the diagram on the right the rotor winding 
responds as two distinct three-phase windings and the speed of the 
motor in this connection may again be controlled by variation of 
the rotor resistances. It will obvious that the adjustable 
resistances may be dispensed with and the adjustment of the 
speed obtained by impressing on the rotor windings electro-motive 
forees obtained from an external source in a known manner.— 
September 6th, 1911. 


600. January 9th, 1911.—IMPROVEMENTS IN AND RELATING TO 
PERIODICITY TRANSFORMERS, Brown, Boveri and Co., Baden, 
Switzerland 

According to one method of carrying out the invention, on the 
shaft F there are mounted the rotor of the induction motor A with 
its slip rings S, the rotor of the asynchronous generator B with its 
slip rings T, and the rotor of the commutator machine K. The 
stator of the induction motor A is connected to what may be called 
the primary mains X, and the stator of the asynchronous generator 

B is connected to what may be termed the secondary mains Z, 

Connections are also provided between the secondary mains Z and 

the slip rings S, and between the field windings U of the commu- 
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tator machine K and its brushes. Assume that the mains X are of 
periodicity 50 and that the induction motor A has four poles and 
runs at 750 revolutions per minute, obviously this will be suitable 
for supplying a current of 25 periods to the mains Z partly by way 
of the leads from the slip rings S and partly from the generator 
B, which should also have four poles and will be driven at the 
same speed as the rotor of the machine A. Transference of energy 
from the mains X to the mains Z or vice versé. can be controlled by 
controlling the operation of the commutator machine K ; for 
example, by varying the number of windings in its field U or other- 
wise so that the amount of energy which it absorbs from or gives to 
either system can be varied as desired. Other methods of carry- 
ing out the invention are also described.—S-ptember 6th, 1911. ~ 


TURBINE MACHINERY. 
6978 


978. March 21st, 1910.—IMPROVEMENTS IN PACKINGS FOR SELF- 
BALANCING PURPOSES FOR GaS OR STEAM TURBINES, CoM- 
PRESSORS, OR THE LIKE, Aktiebolaget Liungstriims Angturbin, 
of Liljeholmen, Stockholm, sweden. 

A designates the turbine casing, B the shaft, C the rotating disc 
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secured to the shaft, D the vanes, and E the labyrinth packing. 
As shown on the right, the packing consists of a number of axial 
rings F inserted into each other and secured to discsG. The rings 
are provided with lateral projections H co-operating with the edges 
I on the adjacent rings, the edges being preferably formed by pro- 
ducing recesses K in the rings by undercutting or turning. The 
recesses are placed in such a way that the leakage passages between 
the upper rings will be increased, when the passages between the 
lower rings remain unchanged or vice versd. The upper or lower 
rings may also be formed as shown in dotted lines, no change in 
the area of the upper or lower passages being caused during 
relative movement of the rings. The edges I instead of being 
sharp may also be formed in the manner shown at the lower part 
of the right-hand engraving. Several modifications are described. 
—September 6th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


23,897. October 15th, 1910.—IMPROVEMENTS IN AND RELATING 
TO Stop MOorvions APPLICABLE TO WIRE COVERING OR 
BRAIDING MACHINERY OR THE LIKE, Merritt Scott Conner, 
electrical engineer, ard Charles Reginald Brooke, engineer, 
both of Peel Works, Adelphi, Salford. 

This invention has reference to an improved device for operating 
the tripping gear used for stopping wire covering or braiding 
machinery or the like when a thread of the covering material 
breaks. The thread A on its passage from the spool B is ar- 
ranged to lift a tripping piece C clear of the stopping or trip- 
ping gear D, but the construction and general arrangement of 
this tripping piece and its adjuncts constitute the novelty of the 








invention. Over the spool spindle KE, and clear therefrom, is 
dropped a metal bar, which forms the tripping piece C, having one 
or both ends C! (0? adapted to engage with the piece D of the 
stopping gear of the machine when the bar is in its lowest position. 
The ends C! C2 of the bar may be thickened to resist wear and to 
add weight, and are arranged to be of about equal weight, and 
each is provided with a hole, through which passes a guide-post F 
attached to the spool carrier G. The bar thus extends across the 
centre of motion of the spool, and has its own centre coincident 
therewith, and, being of equal weight on each side, the centrifugal 
force acting on the one side is balanced by that acting on the other, 
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with the result that there is no tendency for the bar to be forced 
up against its guides F, and it can therefore drop with very little 
friction along them when released by the breaking of a thread, 
thus ensuring great certainty in the tripping action. A spring 
may be used to assist the tripping bar to fall quickly. When the 
spool B is rotating and the thread A is being wound on the wire as 
one. at H, the pull of the thread lifts the tripping piece C 
clear of tH® piece D of the stopping gear. When the thread A 
breaks, the piece C falls, and, taking the position shown in the 
upper engraving, can strike and move the piece D of the stopping 
gear as may be seen from the bottom engraving. The handle J is 
for the purpose of starting and also fur stopping by hand ; the 
rod K communicates with the usual starting and stopping clutch 
and brake,—September 6th, 1911. 


SHIPS AND BOATS. 


21,585. September 16th, 1910 —IMPROVEMENTS RELATING TO THE 

PROPULSION OF VESSELS, John Edward Thornycroft and 
John I, Thornycroft and Co., Limited, both of Woolston 
Works, Woolston, Hants. 

This invention relates to the propulsion of vessels, such as high- 
speed warships, which at times require the development of very con- 
siderable power, but frequently cruise at low speeds, when the power 
required is only a small fraction of the maximum that must be 
provided for. According to one arrangement each of two propeller 
shafts A is provided with a turbine B disposed aft of an oi] engine 
C which is geared to the shaft A. As shown more particularly in 
the lower illustration, the oil engine C, which may be either of the 
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four-stroke cycle type or of the two-stroke cycle type, in the latter 
case.comprising air pumps D, has on its shaft E a pinion F, prefer- 
ably formed with double helical teeth, engaging a similarly toothed 
wheel G on the shaft part Al. This part A! is provided with a 
friction clutch element H adapted to be expanded by axial move- 
ment of a clutch sleeve J operated through a hand wheel K. The 
companion clutch member P is secured directly upon the shaft A. 
The arrangement is such that when it is desired to cruise, the 
clutch of each shaft is operated to connect the oil engines C to the 
corresponding shafts A and cause them to drive the latter, the 
turbines B being connected if desired to the condensers Q. When 
the turbines are to be used, the clutches are operated to disconnect 
the oil engines from the shafts A. Several modifications are 
described, and there are ten other illustrations,—Seplember 6th, 
1911. 


MOTOR CARS AND ROAD TRAFFIC. 


23,887. October 15th, 1910.—IMPROVEMENTS IN CONNECTION WITH 
Om [INDICATORS KOR AUTOMOBILES, Charles Binks, of 67, 
Snowdon-road, Eccles, near Manchester. 

The usual high-tension cable which passes from the magneto or 
sparking coil to the sparking plug is utilised to give a spark for illu- 
minating the oil indicator. A indicates a window or glazed box in 
the back of the dashboard, B the oil pipe, C a chamber containing 
a flexible diaphragm, with the underside of which the oil is in 
contact ; D a rod or wire adapted to rise and fall in unison with 
the diaphragm; E a rocking arm linked to the rod D; F is a 
transparent or other shutter carried on the arm E. The terminal 
G is connected by the wire to the magneto or sparking coil, and 
the terminal H by the wire to the engine. When the oil is flowing 
the pressure or buoyancy thereof lifts up the rod D so that the red 
or other shutter is in the position shown in dotted lines, but when 
the oil fails the rod D falls, and this shutter moves up into the 
position shown in full lines. In the case of two shutters, the upper 
one might be white and the lower red, the action being the same. 





The spark thus causes a red glow to be shown when the oil fails 
so that the driver can observe the colour of the shutter exhibited 
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at night, by the aid of this illuminating effect of the spark, as wel! 
as in daylight.——September 6th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,001,712. Sream GENERATOR OF THE LovomoTivE Type, F. //, 
Trevithick, Zeitoun, Cairo, Egypt.— Filed October 22nd, 1909. 
This is really a patent for a feed-water heater. The smoke-box 


is divided by means of a horizontal partition into two chambers. 


; 


. 
- 





In the upper one is placed a tubular heater. The arrangement of 
the whole is quite clearly shown in the drawing. There is only 
one claim. 


1,002,134. Wer.pinc-TorcH Construction, J. B. Burdett, 
Chicago, Ill., assignor to National Pneumatic Company, 
Chicago It, a Corporation of Delaware.—Filed December 


24th, 1910, 

This is one of three patents which cover in all nine claims. 
They are all for construction details. The torch which we illus- 
trate has a chambered head having high and low-pressure gas 
supply es and formed with a bearing surface encompassing 
the high-pressure supply e, a tip to be removably secured 
in the head chamber and having a longitudinal channel forming a 





mixing channel and a shouldered inner end surface, and a cap 
having a bearing surface to seat against the bearing surface formed 
in the chambered head, and a flange to seat against the shouldered 
end surface of the tip. The cap having a central bore of reduced 
area in line with the high-pressure gas supply passage and the 
mixing channel, the flange of the cap having an opening communi- 
cating with the low-pressure gas supply passage. 
1,002,148. Excavator, H. H. Harris, Lorain, 
January 31st, 1911. 
This patent is for the combination, with a scoop and its raising 


Ohio.— Filed 





mechanism, of two struts for the scoop, means for slidably guid- 
ing each strut, and means for locking either strut as desired. 
There are sixteen claims, 
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The Irish Strike. 


Hu rpiy was the English railway strike over and 
the means of preventing its recurrence brought under dis- 
cussion than a similar outbreak occurred in Ireland. 
There certain timber merchants were at loggerheads with 
afew of their men, and because the railway companies 
refused to observe the demands of the railways’ unions 
that they should not carry timber consigned by the firms 
in question the railwaymen were called out on the line 
affected. The trouble began on the G.S. and W. Railway 
on 16th, and by degrees other companies were also brought 
into the strike. The unions then came forward with the 
ysual demand for recognition, which the companies refused 
to entertain. Some sort of attempt at conciliation was 
made, but the position of the companies was so obviously 
correct that the only course was for the trades unions to 
give in. Indeed, they could not hold out, for their men 
were gradually returning to work, and though the struggle 
still continues in a half-hearted way, the defeat of the 
unions may be regarded as complete. The pecuniary loss 
to the companies has been great, but what they have 
gained by resisting the absurd demands of the unions 
cannot be over-estimated. Even the Board of Trade on 
this occasion appeared to recognise that the position of 
the railways was so strong, and that in accepting such 
freight as was offered to them without asking whether it 
was handled by blackleg labour or not they were so 
obviously only doing what by law they are bound to do, 
that it did not bring such pressure to bear on them as it 
did on the English companies a month earlier. Thus the 
railways were able to act firmly and energetically whilst 
the military assisted in the maintenance of order. The 
final touch required to make the strikers’ position impos- 
sible was the opposition of the public. And so the strike 
ends in an absolute defeat of the insurgents. 


The Loss of the Liberte. 


As soon as the news arrived of the blowing up 
of the battleship Liberté in Toulon Harbour on Sep- 
tember 25th, certain eminent French engineers expressed 
the fervent hope that no one was going to “incriminate 
the B explosive.’ After, however, rejecting on evidence 
the possibility of the catastrophe originating in a fire, 
naval experts attacked the smokeless powder with rare 
unanimity, and even the Department of the Marine has 
deemed it prudent to reserve any argument in its defence. 
Nothing will convince the navy that the B explosive is 
safe until more suitable arrangements are made for its 
storage. Therefore every effort is centred at the present 
moment on finding means of preserving the explosive. 
The most remarkable thing is that M. Vieille, the in- 
ventor of the B explosive, admits the possibility that the 
powder is not so safe on board ship as on land, owing 
mainly to the fact that it is not kept under such skilful 
supervision. If this be the case there would seem to be 
a heavy responsibility upon the Department of the 
Marine, which, for the sake of economy, has been accus- 
tomed to supply warships with old explosives for firing 
exercise. This powder is put under green bands, with 
instructions to be up in two, three or six months, as the 
case may be, whereby it may be assumed that this is 
supposed to be the limit at which it can be handled with 
any safety. There is, however, no proof that special 
conditions may not arise which will hasten the decomposi- 
tion and facilitate spontaneous combustion. The question 
is being raised in France whether the stability of the B 
explosive has not been sacrificed in an effort to obtain the 
highest muzzle velocities. For the moment circumstantial 
evidence points to the fact that the disasters have arisen 
through the spontaneous combustion of powder under 
green bands, and if it be proved that this is the case it 
will revive confidence in the powder if it is not stored 
beyond the period at which, as shown by the instructions 
given out with the old explosives, there is obviously con- 
siderable danger. Meanwhile, the Minister of the Marine 
has announced his intension of asking Parliament for 
powers to put on the stocks in the coming year an 
additional battleship to replace the ill-fated Liberté, thus 
making three battleships to be started upon in 1912. 


Southampton Docks. 


Wuen last the London and South-Western Rail- 
way Company sought parliamentary authority to construct 
Works at Southampton it was given powers to make 
& graving dock together with a deep water quay on the 
Woolston side of the Itchen. An arbitration was held to 
assess the value of 200 acres of foreshore which were 
required for this scheme; the award, however, was not 
taken up, and the company has now secured by agree- 
ment not only the area indicated, but also a further area 
of similar amount, while, in addition to this, a con- 
siderable parcel of land has been staked out on the 
Weston estate, presumably for use principally as sidings. 





The importance of the purchase may be gauged by the 
fact that the area of foreshore alone is almost double 
that of the whole existing dock estate. A casual glance 
at the map will show that the present dock estate is 
filled to its utmost capacity, and that, owing to the value 
of the adjacent property, extension is impossible, except, 
perhaps, towards the westward, where the site does not 
lend itself to deep-water berths. The traders will 
naturally object to the shipping accommodation being 
taken further from the town, but this is only what is 
taking place every day; in this case, however, it will be 
interesting to learn what steps will be taken to improve 
the means of crossing the Itchen, as the present ferry will 
certainly be found inadequate to the new demands. 


State Monopolies. 


Oor French friends are somewhat tardily coming 
to the conclusion that State monopolies are making a con- 
siderable encroachment upon their rockets without 
bringing them any corresponding return. They have 
patiently supported these monopolies for close upon forty 
years, but now that the State has extended its monopolis- 
ing propensities to the railways the public is afforded con- 
vineing proof of the utter inability of the State to carry on 
satisfactorily industrial enterprises. The report upon the 
financial situation of the Ouest-Etat railway is, for 
instance, illuminating. Under the old company the 
annual deficit was never above 15,000,000f., but since the 
railway was acquired by the State the deficit has been 
growing in alarming proportions. Last year it amounted 
to 41,847,000f. This year it has risen to 66,000,000f., 
despite the fact that there has been a large increase in 
revenue due to the natural development of railway traffic. 
The deficit is attributed to the reckless way in which the 
State has increased wages, pensions and indemnities in 
accordance with the socialist policy which has always 
governed this railway since it was taken over from the old 
company. This increased expenditure has not been 
accompanied by any improvement in the service, for it is 
generally admitted that the railwaymen were never so lax 
in their duties as they are now. This experience has 
brought the State management of railways into very bad 
odour, and it will probably be a long while before the 
socialist element will have the courage to revive its pet 
project of bringing all the railways under control of the 
State. 


The Olympic Collision. 


An extraordinary collision occurred off Cowes on 
the 20th of the month. The White Star liner Olympic 
was on an outward voyage to New York vid Cherbourg, 
and having cleared Southampton Water was slowly 
making her way eastwards some three miles from the 
coast of the Isle of Wight. The cruiser Hawke, coming 
from the westward in a parallel course but rather nearer 
the shore, overhauled the larger vessel and then, for some 
reason not at present explained, turned in towards her 
and struck her on the starboard side about 75ft. from the 
stern. Both vessels were considerably injured. The 
cruiser had her stem crumpled up, and had to be docked 
at Portsmouth. The Olympic was damaged both above 
and below water-line, and could not continue her voyage. 
She at once anchored, and was towed next day to 
Southampton, and is to be docked and repaired at 
Belfast. Fortunately no lives were lost, and the 
water-tight bulkheads kept both vessels afloat. As the 
accident is the subject of an inquiry, it is not our purpose 
at present to discuss its causes. In fact, until more 
information has been made public than is available at the 
moment it would manifestly be unfair to do so. 


Dam Burst in Pennsylvania. 


On the last day of the month a terrible disaster 
occurred in the Sinnemahoning Valley in Pennsylvania 
by the breaking of a dam at Austin owned by the Bayliss 
Pulp and Paper Company. The accounts, which have at 
present reached this country, vary considerably as to the 
damage done and the lives lost, but it is certain, at any 
rate, that many fersons—probably to be numbered in 
hundreds—perished, and that much injury to property 
was caused by the rush of the water. The calamity was 
intensified by the breaking of the mains laid for the 
distribution of natural gas and by the ignition of the 
latter. Two townships, Austin and Costello, were 
devastated, several villages being also affected; and one 
report states that as the flood reached the first named it 
had acquired such speed that it was travelling at the rate 
of a mile a minute, carrying with it railway trucks, large 
trees and wagons, which, crashing against the buildings 
encountered, aided materially in the demolition. The 
dam was built of reinforced concrete, was 530ft. long and 
49ft. high, and impounded some 500,000,000 gallons of 
water. Ssome little time ago leaks were noticed following 
on a flood, and the dam was repaired, but there does not 
appear to have been any apprehension that there was real 





danger. 


Armoured Concrete. 


At a time when armoured concrete is developing 
to such a remarkable extent, and is being employed 
extensively even in bridge building, such accidents as 
that which happened at Nice during the month, when a 
theatre in course of construction collapsed and killed 
several men, point to the necessity of great care being 
exercised in the use of this material. It is impossible to 
carry out any “jerry-building” work with armoured 
concrete. The contractor who does not use suitable 
material courts disaster. In the building at Nice the 
lower floor could not resist the pressure of the upper 
storeys and collapsed, and as the plans have not been 
called in question, it is concluded that the concrete was 
not suitably armoured. Several accidents of this kind, 
on a smaller scale, have taken place in France, but, on 
the other hand, the resistance of armoured concrete has 
been abundantly proved in many important constructions, 
notably the roadways overhanging the tracks near the 
Gare St. Lazare in Paris. These roadways were built ten 
years ago, and have been subjected to particularly severe 
tests. In France factories are often built of armoured 
concrete, and this material is also beginning to enter 
largely int theo construction of private dwellings. There 
can then be no doubt of the material when properly used, 
but the arrangement of the armouring demands expert 
knowledge, and its application requires the exercise of 
skill and care. It is frequently too rashly assumed that 
the mere presence of armouring, however designed and 
however applied, must increase the strength of the con- 
struction. Asa matter of fact the very reverse is the 
case. Armouring badly designed and badly used is a 
source of weakness, not strength. 


High Wages and Cost of Living. 


THERE is something peculiarly illogical about 
the working classes in France. After an exceptionaily 
dry summer the prices of all kinds of produce have 
advanced, and demonstrations have taken place all over 
the country, some of them of a violent character. At the 
ironworks in the Nord, at the foundries in the Ardennes, 
and in industrial centres elsewhere, men have gone out 
on strike to protest against the higher cost of living, 
though why they should strike for this purpose and thus 
lose money at the time when they need more, is one of those 
labour mysteries that can only be explained by the in- 
terference of revolutionary trade unions that are always 
prepared to foment trouble. The political economist 
attributes the higher cost of living to the improvement 
in the working man’s condition, whereby he purchases 
more than formerly. This may be true to a certain 
extent; but if the men are getting higher wages the 
producer finds himself more and more heavily burdened 
with charges of all sorts, due to a paternal legislation 
which aims at taxing the producer partly for the workers 
and more particularly for the benefit of the State. As 
the producer is obliged to pay higher wages and incur 
heavier charges, he is compelled to ask more for what he 
sells, and thus the advance in the cost of living is higher 
in proportion to the advance in wages. The situation 
threatens to become very serious when the present busi- 
ness activity is followed by a spell of dull trade. 


Death of M. Berlier. 


THE name of Jean Baptiste Berlier was so 
closely associated with the early history of the Paris 
Metropolitan Railway that the death of this well-known 
engineer at Deauville last month requires more than 
passing mention. M. Berlier was born sixty-eight years 
ago, at Rive de Gier; he identified himself more particu- 
larly with pneumatic machinery, and invented the pneu- 
matic sewage exhausters which were employed in Paris 
and Lyons. He was also responsible for the creation of the 
pneumatic postal service in France. His name, how- 
ever, came prominently to the fore when the proposal 
was put forward to construct the Paris Metropolitan 
Railway, of which he is believed to have had the first 
idea. He devoted many years to furthering this scheme, 
which was to have taken the form of a tube from Porte 
Dauphine to Porte de Vincennes, and to facilitate the 
work he invented the shield that was used when the 
tunnel was subsequently driven over this route, although 
its utility was limited by the peculiarly hard rocks that 
were frequently met with during the operation. The 
idea of the Berlier tube was at all events the beginning 
of the Metropolitan Railway, which has developed so 
considerably in Paris during the past decade. 


The Naval Airship. 


FoLLowine precedent, the airship built for the 
British Navy has become a wreck. From her “launch” 
in May her existence until the 24th of the past 
month was wholly without incident as far as the 
general public was concerned. Confined in her shed, 
she was during this period being adjusted and altered, 





tested, found wanting, and altered again. Then after 
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some preliminary trials, in which her buoyancy and 
stability were examined, she was withdrawn from her 
house on the date above mentioned. Scarcely had she 
left her shelter when several alarming phenomena took 
place. First she heeled over, then a bulge began to develop 
in the centre of the balloon body, one end sank down, the 
other rose up, a cracking sound was heard, and finally the 
vessel broke in two. In this back-broken condition, the 
halves were held together merely by the fabric of the 
balloon, and the vessel was with difficulty once again re- 
turned to her shed. Hadshe never left it, or, having left it, 
had she been successfully raised in the air the vessel would 
doubtless still have been the inspiring cause of much official 
jubilation and popular enthusiasm. She had been designed 
and constructed under the paternal care of the Advisory 
Committee for Aeronautics. At rest in her shed or floating 
in the air she would doubtless have behaved as well as 
any other dirigible balloon, and, in theory at least, should 
have been able to fly anywhere with ease. But the 
necessity for alighting on or ascending from the earth’s 
surface is too minor and undignified an incident in the life 
history of an airship for theory to spend any time over it. 
Theory will calculate to the fifth place of decimals what 
the stresses and strains are in the fabric and frame of a 
balloon when it is at rest or in steady flight, but theory 
has never seriously considered the much more severe con- 
ditions imposed upon the strength of the craft when she is 
being launched. It is probable that its failure- to attend 
to this important question is due solely to its inability 
to discuss such a complex problem. This is greatly to be 
regretted. If it were possible to tackle this subject 
theoretically, then the Advisory Committee would get a 
chance of justifying its existence in the sight of practical 
men ; for, without a doubt, if it dealt honestly with the 
question it would arrive at the conclusion which has been 
accepted by all practical authorities on artificial flight for 
several years, namely, that the power to ascend from and 
descend to earth is the first requisite of all aircraft, that 
in this power all dirigible balloons so far constructed have 
been notably lacking, and that there is not even a remote 
prospect of any future type ever possessing it. 


The Iron and Steel Institute. 

Tue Iron and Steel Institute should now be in 
Italy instead of meeting as it did yesterday in London, 
but a number of causes combined to bring about the 
unexampled step of cancelling the meeting. That great 
disappointment has been caused in Italy goes without 
saying, for the Italians had thrown themselves whole- 
heartedly into giving the Institute a greatreception. The 
preparations they had made involved not a little labour, 
and that it isall thrown to the winds is a matter for 
deep regret both in Italy and here, where the expedition 
had been looked forward to with more than usual pleasure. 
But it is difficult to see that any other course was open 
to the Council. In the middle of the month it was re- 
ported that the party would number about 120, but as the 
time for departure drew near resignations flowed in, and 
it became evident that anything like a representative 
meeting was out of the question, and it was decided to 
abandon the trip. The causes that led to this unfortu- 
nate occurrence are three-fold. First and least important 
were the strikes in Italy which caused certain works, 
notably those in Elba, to be closed; secondly were the 
labour troubles at home, which made many employers and 
managers hesitate to leave their works; and finally, there 
was the fear of cholera. That the extent of the cholera 
had been greatly exaggerated is probable, and there is no 
doubt that the bigger cities which the Institute would 
have visited have escaped its visitation; but English 
people, being ordinarily free from serious epidemics, stand 
in great dread of them, and there can be little question 
that the bulk of the resignations were due to this fear. 
We hope the Italian hosts who were taking such great 
steps to give the Institute a magnificent reception will 
appreciate the fact that the accounts of the cholera that 
have reached this country have been alarming, and that 
with no means of proving the real truth, members feared 
to take the risk and so brought about the cancelling, o 
may we hope only the postponement of a meeting which, 
such were the preparations of the hosts, could not have 
failed to take the highest place in the annals of the 
Institute. 


Foreign Competition in Iron and Steel. 

Imports of foreign iron and steel, whether 
wholly or partly manufactured, have increased largely 
this year. The matter has been seriously taken up in 
Scotland during the month, and a scheme to overcome 
this growing competition has as a result been formulated. 
Broadly stated, it is proposed to allow a rebate of 5s. per 
ton to shipbuilders and other steel users on their certi- 
fying that they have only used steel manufactured at 
home by members of the Scottish Steel Masters’ Associa- 
tion. Such a proposal, if followed out, would no doubt 
have a considerable effect. The matter is, however, still 
in the air, and it is not at present known, at any rate 
publicly, whether the idea will meet with the approval 
and co operation of English and Welsh makers, though 
its principle has been agreed to by Scottish steel makers. 
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NEW WATER SUPPLY FOR LINCOLN. | more than sufficient water for the needs of ia ae 
| filtration works at Boultham were at the same tim 
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date being obtained from wells and from the old conduit 
fountains which are still in existence, although just 
recently the supply from the spring to the fountains has 
been cut off, owing to the source being liable to pollution. 

Under the Act of 1846 the Lincoln Waterworks Com- 
pany constructed a reservoir of 40,000,000 gallons capacity 
on the Prial Brook at Hartsholme. Some 20,000,000 
gallons of the above capacity were available for the supply 
of the city. An aqueduct 2} miles in length from Harts- 
holme Lake to the pumping station at Boultham was con- 
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constructed. These works were designed and carried out 
by Mr. Neil McK. Barron, on his appointment as water 
engineer to the Lincoln Corporation, and the filtration of 


_ the water was conducted under his personal supervision. 


As the population of Lincoln is rapidly increasing, the 
question of an entirely new water supply has for some 
time now received the close attention of the City Council. 
In the year 1901 a deep bore on the waterworks ground 
at Boultham to the bunter formation of the new red 
sandstone was commenced. This bore, after many diffi- 








je YY) 








Ihe Lpgesr 











Fig. 2—PIPE BRIDGE OVER A FOSSDYKE AT SAXILBY 


structed, and filter beds, engine-houses, &c., built there. culties had been overcome, including the loss of the 
After the waterworks undertaking was transferred to the boring tool for over twelve months, was completed in 
Corporation, additions were from time to time made to 1906. The depth of the bore is 2200ft, and it is the 
the works as the increase in consumption demanded. deepest in the country. The yield of water, so far as 
About the year 1881 an additional supply of water was quantity is concerned, was satisfactory, over a million 
obtained from the ballast pits and river Witham, the city gallons a day being available; but mineral salts are so 
and district being then supplied from three sources, viz., greatly in excess that the water is useless for domestic 
Hartsholme Lake, the ballast pits, and the river and trade purposes. The consumption being over 2,000,000 
Witham. The water from all these sources was of gallons a day, the Corporation decided, on the advice of 
indifferent quality, especially in times of flood, when their engineer, to undertake a completely new scheme for 








Fig. 3—PIPE BRIDGE OVER THE TRENT AT DUNHAM 


that from the river Witham was unfit for use, and five | the supply of the city with water from Elkesley, in the 
years ago works were constructed which made it possible | county of Nottingham. 

for the latter to be entirely dispensed with during! The new supply of water to Lincoln is derived from 
such periods. These relief works, as they might be termed, | probably the largest outcrop of the pebble beds of the 
consisted of an infiltration trench at the ballast pits from | new red sandstone in England. The outcrop in Notting: 
which over 300,000 gallons of water per diem were | hamhsire extends from the city of Nottingham in the 
obtainable, and the substitution for the brick aqueduct | south to beyond Bawtrey in the north, and has a length 
from Hartsholme Lake and the ballast pits of a cast iron | of over 88 miles, and an area of over 200 square miles. 
pipe, with a discharging capacity of over 2,000,000 gallons Although the city of Nottingham, Newark, Mansfield, 
per day. In time of flood, when the Witham water was Retford, and other communities draw their supplies from 
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—— 
eee 
this outcrop, 


dry year basis, st 
aepproximately 30 million gallons per diem. 


The collecting works for the new Lincoln supply are 
gituated near the village of Elkesley, and 22 miles from 
The collecting works at present consist of four 
pore-holes taken within 30ft. of the base of the pebble 
beds, the depth of the bore- holes being 570ft. Their 
diameter at the surface is 36in.; at a depth of 300ft.,| pumping were A. C. Potter and Co., Lant-street, 


the city. 


the available quantity of water which can be 
taken without injury to others, even if calculated on a 
is still very great, being reported to 








pumping level for 500,000—48ft. below datum, a reduction 
of 20ft.; pumping level for 1,000,000—64ft. below datum, a 
pumping level for 1,500,000, 81ft. 
These results were 
considered most satisfactory. The permanent bore-hole 
The water 
was found to be of the usual excellent quality from this 
outcrop of pebble beds and of 7 deg. to 8 deg. of 
The contractors for the bore-holes and test 


reduction of 36ft.; 
below datum, a reduction of 53ft. 


pumps command the site to a depth of 300ft. 


hardness. 


ggin., and here the diameter is reduced to 20in., and this ' Borough, 8.E. 











Fig. 4—PIPE BRIDGE OVER THE TRENT 


size is maintained to the full depth of the bore-holes. 
The bore-holes are lined to a depth of 90ft. with 33in. 
lap-welded steel tubes and grouted, and to a further depth 
of SO0ft.—total 170ft.—with 29}in. lap-welded tubes, not 
grouted. The rock to the depth of 170ft. was soft, but 
after that depth quite firm. The natural rest level of 
the water is 30ft. from the surface of the ground. 

Before the contracts for the work other than the 


The quality and quantity of the water being proved, a 
commencement was made with the large works for con- 
veying the water to Lincoln and its distribution there. 
The pumping station at Elkesley—three miles from 
Checkerhouse, G.C.R., and five miles from Retford—con- 
sists of a large engine-house 71ft. by 58ft., pump-room 
(under) 71ft. by 58ft., a boiler-house 53ft. by 42ft., coal 
store 36ft. by 26ft., workshop, economiser house, feed 


pump-room, &c. &c. An engineer's house with com- 


borings were let, test pumping to prove the quality and 
mittee-room and a block of three workmen’s cottages are 


quantity of the water available were conducted in the 
































Fig. 5—-TRIPLE-EXPANSION PUMPING ENGINES 


first bore-hole completed for twenty-two days, the pump: | also built close to the engine-house. The contractors for 
ing being absolutely continuous for the whole period. | the work were Wm. Crane, Limited, of Nottingham. The 
For fourteen days water was pumped to waste at the rate | pumping machinery, Fig. 5, consists of two marine type 
of 1,000,000 gallons per twenty-four hours; for six days | inverted triple-expansion engines, steam pressure 180 lb. 
at the rate of 1,500,000 gallons; for one day thereafter | pet square inch, each of approximately 500 brake horse- 
at the rate of 1,000,000 gallons per diem ; and, lastly, for | power, and each capable of pumping 3,600,000 gallons 
one day at the rate of 500,000 gallons per diem. The | per 24 hours when running full speed—24 revolutions 
pump bucket was worked 300ft. from the surface. per minute. The high-lift three-throw pumps on which 

From the above pumping trials it was shown that the | the maximum head, including friction, is 424ft., are direct- 
pumping levels for the different quantities were as | driven from the cylinders, and the bore-hole pumps, the 
follows ;—Natural rest level of water—28ft, below datum ; | buckets of which are placed 300ft. from the surface, are 





driven from overhung cranks, one at each end of the 
crank shaft. 

The bore-hole pumps deliver the water into semi- 
circular settling tanks just outside the pump-room wall, 
from which, after any red sand in suspension has settled, 
the high-lift pumps take the water for delivery to Lincoln. 
Three Lancashire boilers, 28ft. by 7ft., are provided, two 
of which are required to supply steam and one to act as a 
stand-by. The steam is superheated to a total tempera- 
ture of 498 deg. Fah., and an economiser, feed-water 
filter, &c. &c., are also provided. The contractors for the 
pumping plant were Ashton, Frost and Co., of Blackburn. 

The rising main, 2lin. in diameter, is 22 miles 
long. It is of cast iron except for stream—Fig. 2 
—and railway crossings, which are of lap-welded 
stee] tubes. The river Trent is crossed by a steel 
bridge—Figs. 3 and 4—of six spans, one span of 262ft. 
and five spans of 66ft. The bridge has sufficient width 
for a second line of pipes.- The contractors for the pipe 
‘ine were Bower Brothers, of West Bridgford, Notts. The 
contractors for the supply of cast iron pipes were the 
Stanton Ironworks Company, Limited, of Nottingham, 
and the Staveley Coal and Iron Company, of Chesterfield. 
The contract for the bridge was let to the Cleveland 
Bridge and Engineering Company. 

At Lincoln the water is delivered into a steel tank of 
300,000 gallons capacity, supported by a brick and stone 
tower 110ft. high. This tank is forthe supply of the high- 
level district. Itis spherical bottomed, the plates vary- 
ing in thickness from ;j;in. at the top to in. at the 
bottom. The contractors for the tank were Newton, 
Chambers and Co., Limited, of Sheffield, and for the 
tower, Henson and Son, of Wellingborough. When the 
tank is full the water passes by gravitation through 
the city trunk main, 34 miles in length, to the new 
Bracebridge Heath reservoir situated on the hill to the 
south of Lincoln. No unnecessary lifting of water takes 
place by pumping all the water through the tower, as the 
latter would have lain on the hydraulic gradient had the 
water been pumped direct to the reservoir. 

The city trunk main is of cast iron pipes varying from 
21in. to 18in. in diameter. The low-level district of the 
city is supplied from the city trunk main on the way to 
the reservoir during pumping operations, and when these 
cease then from the reservoir direct. The contractor for 
the city trunk main was Mr. R. C. Brebner, Edinburgh. 
The service reservoir has a capacity of six million gallons, 
which is equal to two days’ supply for the population for 
which the works have been designed. The reservoir is 
circular in plan, the main wall being of concrete. It is 
covered with a reinforced concrete roof, the columns 
being of cross-section steel surrounded by concrete. 
Special provision is made for the circulation of the 
water in the reservoir, it being introduced at eight 
points round the circumference and also at the centre and 
withdrawn from one point at the side. Connected with 
the reservoir outlet house is a small water tower for the 
supply of the district in its immediate vicinity. The 
water passes first into the reinforced concrete tank in the 
tower and overflows to the reservoir. The contractors 
for the reservoir were Underwood and Brother, Dukinfield. 

The works have all been designed for a maximum 
supply of 3,000,000 gallons a day for Lincoln, and in 
addition, a supply of 600,000 gallons a day for the Not- 
tinghamshire villages which the Lincoln Corporation is 
bound to supply under the provisions of the Lincoln 
Water Act, 1908. The scheme for the supply of water to 
Lincoln from Elkesley was adopted by the Corporation on 
the recommendation of Mr. Neil McKechnie Barron, 
its waterworks engineer, who was engineer for the 
Lincoln Water Bill, 1908, and who has designed and 
carried out the works, the estimated cost of which is 
£248,000. 








THE IRON AND STEEL INDUSTRIES OF ITALY. 
(By an Italian Correspondent.) 
No. V.* 
ILVA. 


Suc was the name agreed on for the child who, though 
yet unborn, had been already elected as the future ruler of 
her fellows. It was a name fraught with memories of 
the past and with promise for the future, for, by the name 
of “ Ilva” had been known her historic ancestress in the 
days when Elban iron had furnished her country with 
riches in time of peace, and had bitten deep, when war 
clouds lowered, into the Numidian horsemen of the Punic 
invader. For this reason the name was resuscitated 
for the works that were to be built at Bagnoli, near 
Naples, the works that were to rise as the consummation 
of the national metallurgical programme, the works that 
were to represent its complement and its aspirations. 

The idea was a bold one, worthy of the minds which 
framed it, for it contemplated the national mission of a 
national industry which should unite conflicting local and 
party interests under the banner of an Italian cause, and 
allay the hereditary diffidence and antagonism between 
north and south. This latter had constituted from the. 
first the weak link in the chain of United Italy. Sport of 
princes and prelates, she had writhed for centuries under 
a succession of ever-changing rulers, propped up by a 
greedy theocracy whose shameless teachings and yet more 
shameless lives were a disgrace to the tenets they pro- 
fessed. The people, kept back from instruction by the 
short-sighted opportunism of their rulers, had turned 
religion into idolatry, and disguised conspiracy in the 
odious garb of servility. The moral distance between 
governors and governed had precluded the possibility of 
the redress of wrongs, or the repeal of laws; the fount of 
energy was dried up by fatalism, while periodically recur- 
ring epidemics found ready allies in brutalising ignorance, 
distrust of all authority, superstition, and uncleanliness 
to complete the ruin of the population. And thus it 
was that one of the fairest portions of the garden of 
Italy had become a sore, to be hidden from the eyes of 
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Europe under the gorgeous panoply of its song and 
sunshine. 

It was to remedy this malady of a part of the national 
organism that the law known as the “legge di Gian- 
turco”’ was passed on July 8th, 1904, a law which 
has proved one of the most efficacious in the regeneration 
of a people whose detractors too often limit themselves to 


the observation of the effect without considering the | 


cause or seeking the cure. This measure, whilst remitting 


taxation in various forms, conceded (Art. 17), amongst | 


other privileges, 200,000 tons of Elban ore beyond the 
prescribed annual output, to be quarried yearly from the 
mines for the benefit of foundries in the south of Italy, 
and preferably in the province of Naples; and the express 
proviso was added that the product should be sold in the 


. town of Naples at a price not exceeding that of the Genoa | 


market. 
So it was that in the following year came into being 
the Societi Ilva, composed of that same nucleus of 


pioneers whose names have mostly been already men- | 


tioned. Such, for instance, are the Marchese Giacomo 
Durazzo Pallavicini, Attilio Odero, Giuseppe Orlando, On ; 
Arturo Luzzatto, Giorgio Falck, and Ing Cesare Fera, 
initiator of the great scheme, men united by social and 
financial position and by high technical capacity in the 
oommon bond of an unswerving faith. 

Against these have naturally been launched all the 
stereotyped epithets of the socialist vocabulary, enriched 
by strange new terms coined for the occasion, with 


sublime disregard for the Italian of Dante, by the tem- | 


| piles and about 30 kiloms. of “Simplex.” The floor for 
| this latter is laid in cement, while for the former it is 
made of a special mixture of concrete. And a second 
obstacle has been encountered in the levelling of the 
Bagnoli plain, which, to keep within the limits of the 
3 per cent. decided on for the railway lines, entails the 
| moving of more than half a million cubic metres of earth. 
The material lacking is here supplied by the slag till such 
| time as the latter shall be disposed of by the brick and 
cement works. The sand recovered from the dredging 
| round the lading jetty is also used. 

This erection—see Supplement—of 312 m. in length, 
| constitutes, till the railway is finished which will join the 
| works to the main line, the centre of movement not only 
| for the unlading of the ore and coal and the lading of the 
products, but for the reception of the building materials 
| and plant for the unfinished portion of the works. It 
| ends in a platform 100 m. by 30 m., served by five normal 
| gauge lines, besides those for ten steam and electric 
bridge swing cranes lifting 5 tons each, which, with the 
help of two steam rotary tower cranes, with 10 m. arm, 
| lifting 12 tons each, unload and load 5000 tons per day. 

Individual steamers discharged, in fact, last year 2000 
| tons and up to 2200 tons of coal in a single day, and, 
though hands were somewhat new to work on this large 
scale, shipmasters declared that the despatch at Bagnoli, 
and its conveniences of tugs and fresh water supplied 
gratis, were equal to any obtainable in England or 
America. 

The five lines above mentioned converge into two near 


ee 


upper and lower open reservoir, the former fed by two 
pumps and connected directly with the blast furnaces jy 
case of stoppage of the sea-water cooling plant, and the 
latter filled by two Koerting pumps, and communicating 
with the cooling ponds, an artificial semi-circular tank of 
40,000 cubic metres divided into four compartments foy 
cleaning purposes+see the Supplement. The water at 
high pressure serves for cooling the cylinders of the gag 
engines, that at low pressure for the gas purifying plant 
of the blast furnaces, for extinguishing the coke and for 
feed-water for the boilers of the 

Coke ovens.—These are on the regenerator system, and 
| consist at present of two parallel batteries of sixty ovens 
| each, with vertical heating flues (Coppée) in horizontal 
| chambers, each of which has its separate beehive re. 
| generator. The gases, mixed with those of the blast 
| furnaces in a 30,000 cubic metre telescope gasometer 
serve for the steel works, rolling mills and boilers. Each 
oven can be pushed and levelled in ten minutes, and the 
total average daily consumption and production of the 
entire plant, with by-products, is as follows :— 





Tons, 
Coal ... oe 
Coke ... 560 
Tar 


ne ere 1h 

Ammonium sulphate Oe ID i 

The sulphate plant is illustrated in the Supplement. 
Two further similar batteries have been planned. The 
coal, which is either the small washed German quality or 
the English “ coking,” is taken in 45-ton trucks from 
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porary occupants of local tub-tops. But bad language 
flows naturally from certain orators, as dirty water from | 
dirty pipes, and, like the latter, merely begrimes for an | 
instant the objects over which it passes. Purged and | 
examined in the light of history, these appear in their true | 
colour, and the next ten years will prove that the pro 
moters of the Italian Metallurgical Movement are to be 
counted amongst those who were “ worthy in their genera. | 
tion.” 
But to return to the new-born Societi Ilva. This com- | 
pany, having acquired the whole of the Elban mineral 
conceded by the Government, bought up an extent of 
land of about 1,200,000 square metres on the Bagnoli | 
shore with 520 m. of sea front towards the bay of Nisida, 
a position which, in itself almost sure from every wind, is 
rendered more advantageous by the close proximity of 
the absolutely safe harbour of Pozzuoli. Here, in 1908, 
building was commenced, and the visit of the Duke of 
Aosta in June, 1910, accompanied by representatives of 
the Government, Senate and Chamber, marked the begin- 
ning of the activity of the great works and the importance 
of a new era in the economic history of the country. 
Carefully chosen, however, as the site had been—see 
large general illustration in the Supplement—initial 
difficulties were not wanting. The bad quality of the 
foundations for heavy buildings such as Cowper stoves 
weighing 11,200 tons and blast furnaces of 6000 tons 
necessitated piling, and, where the “Simplex” con- 
crete piles have not been adopted, chestnut or pine 
stakes have been driven in by electric or steam 
pile-drivers to. the extent of about 90 kiloms. of wooden 
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PLAN OF THE ILVA COMPANY’S WORKS 


the base of the jetty, each furnished with an 80-ton 
weighbridge for the incoming and outgoing materials, 
which are thus transported to and from the works. The 
total amount of railway line in the establishment will be 
about 40 kiloms., laid on metal sleepers in those parts 
where the ladles pass with molten metal, or in the vicinity 


| of the furnaces. 


But before leaving this pier the pumping station 
It is situated near the end of the 
jetty, so as to have deep water and avoid the sucking up 
of sand, and contains five pumps, three of which send a 
total of 900 litres ofsea water per second to the condensing 
room, to be used also for the cooling of the blast furnaces. 
The other two pumps raise 480 litres per second to the 
lower reservoir of the 

Water tower, a great lighthouse-looking metal con- 
struction—see Supplement—with four reservoirs dis- 


| posed in an upper and lower concentric pair with a view 


of keeping the more valuable water cool. The lower of 
these two pairs contains 500 cubic metres of fresh water 
surrounded by an outer shell of 500 cubic metres of sea- 
water, while the upper one has 200 cubic metres of 
drinking water enveloped by 200 cubic metres of fresh 
water. This latter is pumped up at the rate of 70 litres 
per second by two 225 mm. Balcke pumps, while the 
fresh water for the lower tank is supplied by two 400 mm. 
electric pumps having a capacity of 250 litres per second. 
A powerful lift runs in a 2 m. pipe at the rate of 1 m. per 
second up through the reservoirs to the top of the tower, 
from which there is a beautiful view over the bay. 

The supply of fresh water is further increased by an 





the great depéts running parallel with the ovens, and, 
after passing through the mixing and pulverising machines, 
is transported by an ingenious combination of horizontal 
conveyors and oblique paternosters to the central silos, 
whence it is transferred as needed into trucks run- 
ning on lines beneath them, and discharged automatically 
into the ovens without being in any way compressed. 
The plant is, however, so designed that the pressure can 
be given if it should be decided in the future to use a 
more gaseous coal than the present standard type. The 
coke is emptied on to two inclined planes made of slabs 
of Vesuvian basalt—this being found superior to the 
ordinary iron, both for durability and economy—is then 
extinguished and slips down on to a belt conveyor 210 m. 
long, which carries it to the electric trucks to be taken to 
the 

Blast furnace elevators (see Supplement).—These are 
made on the inclined plane system, with cylindrical 
buckets having bell-shaped bottoms with hook-pivot plan 
of opening. The said buckets are taken up hooked on to 
the chains of the crabs, and, when they get to the top 
where is the cone of the mouth of the blast furnace, the 
bottoms drop, together with the cones themselves, and the 
loads of ore, coke, and limestone are discharged. At the 
same instant a lid lowers itself automatically on to the 
mouth of the bucket and prevents the exit of gas, so that 
only one bucketful is lost with each operation. 

The saving of waste gases is, in fact,a predominant 
feature of the highly modern plant to be seen at Ilva. A 
collector placed below the mouth of the blast furnace col- 
lects the gases and transmits them to a dry purifier con- 
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of a large vertical cylinder and other eight smaller 
Having thus deposited a part of its dust, the gas 
ses on toa washery, and thence to a fan with 
eT ell ich it can be used for th 
water injection, after which it can be used for the 
Cowper plant, the steam boilers and the Siemens- Martin 
furnaces, to which it is conducted by a 1.50 m. pipe. 
The gas, on the other hand, which is destined for the 
motors and blowers goes through a further process of 
purification, after which it contains an average of not 
more than 3 gr. of dust per cubic metre. The saving, 
however, of the metal contained in the dust of the blast 
furnaces is not practised, as the purity of the Elban ore, 
combined with its relatively low price, renders the pro- 
cess here commercially unsound. ; aa 

The blast furnaces, when all completed, will be six in 
number—see Plan—of which two are now in active ser- 
vice —see Supplement—the following being the principal 
dimensions :— 

Height, bottom of hearth to mouth of furnace 23 m. 
Diameter, hearth ... 0... 2-2 coo oo «2 8-80m. 
boshes ... ... 6-50 m. 
ye Sessa eae 4-50 m. 

The hearth is lined with graphite, while fire-clay is 
used for the furnace, which has eight tuyeres of 150 mm. 
to 180mm. diameter. There are four Cowper stoves 
of 30m. high by 8m. diameter for the heating of the 
blast. There are two tapping holes for slag placed at 
90 deg., so as to permit of granulation or of tapping into 
slag trucks furnished with ladles. The two furnaces are 
connected by a platform having a girder crane for trans- 
ferring the loading buckets, if necessary, from one to the 
other blast furnace, and this platform is in its turn united 
by a little iron bridge to the platform connecting the 
Cowpers, to which access is had by means of an electric 
lift. The iron, of which the production is about 460 tons 
per day, is either cast into pigs in the casting sheds or 
taken in a molten state to 

The steel works, where it is poured into the 300- 
ton-inixer--see Supplement—by means of a 90-ton 
overhead travelling crane and transported to the 
furnaces by a 40-ton crane of the same pattern. This 
plant, both mixer and cranes, will be doubled later on. 
The furnaces, of which four are now in activity while a 
fifth is almost finished—see plan—will eventually be ten 
in number. They are of the American Siemens- Martin 
basic hearth type of 55 tons capacity each, with four 
regenerating chambers and a 54m. steel plate chimney 
lined with refractory material. LEvery furnace is served 
by an electric charging machine and a group of three 
producers, with a reserve or extra supply of gas from the 
coke ovens or blast furnaces as above referred to. The 
number of the producers will be raised to four for each 
furnace if occasion demands. The doors and valves of 
the mixers and furnaces are worked by 60-atmosphere 
hydraulic winches. Two travelling cranes of 20 tons 
lifting power, besides the strippers, are dedicated to the 
service of the ingot moulds, which can take ingots up to 
5 tons weight. The two batteries of pits are heated, the 
one by gas and the other by coal. The great sheds—see 
Supplement—which will eventuallyjeach a length of 370m., 
are now 200 m. long, being suflicient to cover the five Mar- 
tin furnaces and one mixer so far in operation, and have 
between them an open depot for the material to be fed 
into the furnaces, served by trucks running on 600 mm. 
lines at 5m. from the ground. In the adjacent zone, 
now also in construction, and which will cover, when 
completed, 64,000 square metres, of which 32,000 square 
metres are now built, are seen— 

The rolling mills, which consist, as yet, of the follow- 
ing items :— 

1, Blooming mill, with 1150 mm. rolls, driven by a 
7000 horse-power reversible steam engine. This train is 
open on one side towards the steel works to facilitate the 
transport of the ingots from the pits. 

2. Twin rolling mill, with 920 mm. rolls, driven by a 
10,000 horse-power steain engine. 

3. Three-high mill with 750 mm. rolls driven by a 
7000 horse-power steam engine. The last two of these 
are now being fitted and will be ready before the end of 
the year. The mills are served by travelling cranes 
running at 11 m. from the ground and by platforms on 
rollers which convey the rolled products to the shears and 
thence direct to the trucks and cooling platforms. The 
rolling is to be done as far as possible in one heat, and 
the ovens consequently reduced to a minimum. A second 
roughing mill, sheet mill, and other smaller plant is, it is 
hoped, soon to be installed. 

_The steam and condensing plunt are in the immediate 
vicinity of the last section. The condensing apparatus 
consists of two tubular surface condensers and two oil 
separators. The steam plant is composed of two batteries, 
each of four groups of four Cornish boilers, 12 m. long, 
and two flue boilers of 250 square metres total heating 
surface, working at 12 atmospheres and heated by the gas 
from the blast furnaces. Coal or tar can, however, be 
substituted for fuel. The steam is partly used for driving 
the rolling mills andis partly conveyed in a pipe 180 m. long 
enclosed in special masonry casing to the 

Central electric station, which distributes the necessary 
power at 600 volts by means of 250 mm. copper cables. 
It contains two gas and two steam blowers of 1500 horse- 
power each, and each giving 900 cubic metres of air per 
minute at a minimum pressure of 1 atmosphere. Besides 
these there are the following engines:—One 1500 horse- 
power four-stroke cycle gas motor driving a continuous 
current dynamo; two 750 horse-power two-stroke cycle 
gas engines driving dynamos; two steam engines of 750 
horse-power and of 200 horse-power for saine purpose. A 
battery of accumulators of 1500 ampéres hours works 
with the dynamos. 

The ore and limestone flua, which constitute, as it 
were, the life blood of Ilva’s existence, are supplied, as far 
as the latter is concerned, from the company’s private 
quarries near Sorrento, which yield about 400 tons per 
day and for the transport of which there is a special service 
of coasters. Of the ore, a small parthas been brought 
from Greece or from the Algerian coast, but the important 
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quota of 200,000 tons per year, which constituted the 
reason of the birth of the society, comes, as we haveseen, 
from Elba. It has been said in a former article that the | 
quality of the mineral differs according to the locality of 
the mine, and for this reason the product of each district 
is scrupulously kept apart in the Ilva bins, which cover 
about 35,000 square metres, and in which are to be 
seen stores of the phosphorous-containing Calendozio ore, 
of the red hematite (Fe,0;) from Rio Albano and Rio 
Marina, and of the exceptionally pure ore from the mines 
of Calamita. All these qualities are, as has been already 
stated, of siliceous gangue, and contain 50 to 60 per cent. 
of iron pure enough to be refined by the acid open-hearth 
process. 

Such is a brief description of the present aspect of what 
already has become the greatest works of Italy, and a 
glance at the plan will be enough to show that they have 
now arrived at about half of their projected potentiality. 
As a commercial enterprise they represent the halting 
stage in the upward movement, which in a few years has 
increased by tenfold the productive power of the country 
in a branch of industry in which it is of vital importance 
that a strong nation should be self-dependent. From the 
point of view of internal politics their mission is one not 
only of education but of union. Placed, as they are, in 
the immediate vicinity of Naples, and bringing directly or 
indirectly in their train a large financial increment, they 
will do much to convince the agricultural south that great 
industries are the precursors of general welfare, and that 
favourable terms for the export of the produce of the fields 
are not to be gained from other countries by the cringing 
policy of reducing Italy anew to servile dependence on 
foreign supply of material essential to her military and 
commercial status in Europe. Concessions between 
Governments are neither prompted by generosity nor 
obtained by timidity. Itis expediency that governs them 
far rather, and expediency is the child of weakness. The 


mere cultivation of the soil, necessary though this be, is | 


not sufficient in itself to render us “a noble and puissant 
nation.” Other means must be employed, other trials 
sustained to realise the dream of Cavour. The true 
patriot of to-day is he who, through the efforts of a life- 
time, may be able to advance his country, even by one 
step, towards the goal of industrial enfranchisement. 








THE VIGELAND ALUMINIUM WORKS, SOUTH 
NORWAY. 
By G. WUTHRICH, 
No. I. 

Introduction.-To those countries which possess an 
extensive supply of coal within their boundaries Nature 
has given an inestimably valuable gift. But where she 
has been niggardly in this direction Nature has not infre- 
quently compensated her parsimony by a _ beneficence 
almost as valuable in the shape of water power. An 
excellent instance of this is to be found in the case of 
Norway. Here the mineral riches of the land have lain 
largely undeveloped in the past by reason of the scarcity 
of fuel. The advancement of mechanical, electrical, and 
chemical science has, however, recently been bringing 
about a change. Waterfalls abound in the country, and 
the energy to be derived from them is practically 
unlimited in. quantity. Realising this, many industrial 
companies have been formed, and are now actively at 
work utilising the facilities of Nature in an economical 
and commercially successful manner. But there are 
many excellent sources of 
hydraulic power in Norway 


John Clarke Hawkshaw (late President of the Institu- 
tion of Civil Engineers), and are now vested in the 
Aktieselskabet Vigelands Brug, a Norwegian company. 
At the time of the formation of the Vigeland Company, 
only a very small part of the water power was employed 
by the sawmills; it was therefore decided to erect alu- 
minium factories on the site, and in order to provide for 
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Fig. i-THE VIGELAND LOCALITY 


the financial and commercial section of the business, the 
Anglo-Norwegian Aluminium Company, with registered 
offices at 28, Victoria-street, Westminster, was founded. In 
the spring of 1907 the British, Irish and Colonial Depart- 
ment of the Maschinenfabrik Oerlikon was entrusted by 
this company with the preparation of a scheme, embodying 
the installation of a complete hydro-electric power station. 





which are still untapped. It 

would appear that wise and a 
enterprising legislation is Be 
necessary to encourage the AS 
investment of foreign capital 
in water power schemes. 
Given this, it is undoubted 
that Norway would become 
one of the most prosperous 
countries in the world. 

If not one of the biggest, 
at least one of the most 
suitably situated waterfalls— 
speaking from an engineer- 
ing and commercial point of 
view— is to be found at Vige- 







land, near Vennesla, on the Lary Ry AC 
river Otterdal, the waters of Beg S \———-x 
which run into the sea near ge Were cS 
Christiansand, the most BE fcr one \ § 


southerly Norwegian town- 
ship and port of note. This 
fall, as will be understood 
from the map, Fig. 1, is 
situated about ten miles 
above the harbour of Chris- 
tiansand. The latter is an 
ice-free port, in daily com- 
munication with the towns 
on the west and east coasts 
of Norway, and is visited 
weekly by steamers from all 
parts of the world. 
Anarrow gauge railway, the 
property of the State, runs 
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from Christiansand up the 
beautiful Otterdal, crossing 
and re-crossing the river, 
and reaches its terminus at 
Byglandsfjord, about 22 miles 
from the old Viking town of Christiansand. The 
railway passes close to the Vigeland fall, and. at 
Vennesla station sends off a siding to the site of some 
old sawmills which formerly utilised a small part of the 
available hydraulic energy. The property and water 
rights of the fall were acquired some years ago by Mr. 
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Fig. 2—PLAN OF 
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THE VIGELAND WORKS AND POWER HOUSE 


The author of the present articles, the manager and chief 
engineer of the same department of the Oerlikon company, 
also preparedin outline the plan of the aluminium factory. 
The choice of aluminium by the company was not an 
unnatural one, seeing that at the time of the decision the 
metal was quoted at £220 per ton in the market. Though 
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this figure promised wealth to the shareholders, the scheme | or an average quantity of 4730 cubic feet per second all 
It | the year round. The flow of water has already been 


was worked out on scrupulously economic principles. 


giving lin. spacing between the bars—see Fig. 11 and Fig, 20 
| page 358. A drain sluice 2ft. square is placed atthe deepest 


was decided not only to adopt the most up-to-date features | regulated to a large extent by damming some of the lakes | part of the chambers, so as to drain off the leakage water 





above Vigeland, and it is proposed still further to regulate 
the riverin thismanner. Part of the proposed new works 
is being carried out even now, and the quantity has 
already been increased to 1480 cubic feet. The next 
increase will bring it to 2300 cubic feet per second, and 
| 83000 cubic feet or more should soon be reached. In 
| Fig. 3 we give a record of the water measurements for 
| the year 1906. 

| A general plan of the river and the works is shown in 
| Fig. 2, while in Fig. 4a general view will be found. It 
will be seen from the latter that just above the fall the 
| river is divided by a small island into two sections. This 
| 


of a modern aluminium factory, but to lay out the works 










island and both banks of the river, as also the river bed, 
are formed of solid rock. Substantial rock dams, the rough 
material for which was obtained close at hand, have been 
built across both sections of the river, and the tops of 
these dams are fitted with a ‘ Fermette”’ weir, so that 
the head of water may be properly regulated at all seasons 
—see Fig. 19, page 358. 

The water intake for the main works is arranged on the 
left bank, and the inlet canal is built with a normal 
water capacity of 3000 cubic feet per second—see lig. 9. 
|The inlet canal is 46ft. wide, and the water depth is 
| calculated to be 14ft 9in., the average water velocity being, 
| therefore, 4.4ft. per second, a figure which will effectively 
prevent the carrying along of loose stones, \c., into the 
turbines. A view of part of the intake canal is shown 
in Fig. 7. The tunnel shown in the plan—Fig. 2—has 
been blasted out of the solid rock, and leads into the inlet 
basin proper. 

The end dam of the inlet basin is so shaped that it 
in sucha manner that its transformation to suit the needs | forms five inlet chambers, each equipped with a pair of 
of almost any electro-metallurgical enterprise might be | inlet sluices 7.4ft. wide, and having a water depth of 
made possible with a small additional capital outlay. | 17ft.—see Fig. 6. 


second 


Cubic metres 
Cubic metres per second 


Fig. 3—FLOW OF WATER, 1906 


| from the inlet sluices. Four main turbine pipes 9ft. 3ip, 
| diameter enter the back portion of the chambers, and 
lead the water down to the four Francis double turbines 











Fig. 7—INTAKE CANAL 


each of 8000 brake horse-power capacity—see Fig. 11, 
page 358. Thus any one of the sets may be indepen- 
dently stopped and emptied, together with its pipe-line 
and sluice chamber, without interfering with any of 
the other turbine and pipe units. 

The power station proper is built on the river bank, and is 


The sluices are fitted with a sub- | generally arranged as seen in the plan, Fig. 2, and the 




















Fig. 42—GENERAL VIEW OF THE SITE 


GENERAL DESCRIPTION OF WORKS. 


The available net fall at Vigeland is 59ft., and the , may also be worked by electric motors—Fig. 10. Each 


catchment area of the Otterdal River—sce Fig. 1—is more ‘ chamber may be emptied separately. Inside the sluices | 
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Fig. G—PLAN OF INLET CHAMBERS 








than 1490 square miles. The average height of rainfall | grids measuring 14.8ft. in width and 21.3ft. in height 
in the district is about 45}in. This represents an annual are disposed. They are constructed of flat steel bars of 
flow of water of approximately 149,000 million cubic feet, | ,{,in. x gin. section, bolted together with distance rings, 








Fig. 5-THE POWER HOUSE DURING ERECTION 


stantially dimensioned hand-operated lifting gear, which | engravings, Figs. 5 and 14, and Fig. 22, page 358. It is a 


one-storey building, 200ft. in length, 59ft. in width, and 3:5ft. 
in height, measured to the roof trusses. The building rests 
on concrete foundations carried down to the solid rock, 
and under the floor there is a tail-race 38ft. wide. Th 
turbine floor is carried by a substantial concrete vault. 
The aluminium factory is built in two storeys, and imme- 
diately adjoins the power station proper, but lies at a 
slightly higher level. 

The power-house and factory are constructed on the 
terrace principle. The ground is therefore utilised to 








Fig. 8-EXCAVATING FOR THE FOUNDATIONS 


the greatest advantage, and the rock blasting and ex- 
cavations required have been reduced to the minimum. 
Due regard has been given to the important point that 
the electric furnace rooms and the generator terminals 
should be brought as close together as possible. The 
reason why the aluminium factory has been placed at a 
higher level than the power station is to be found in the 
necessity for the railway siding from the main line being 
placed on a level such that the upper floor of the factory 
should correspond with the level of the railway, so as to 
avoid too steep an incline down from the high ground. 
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DETAILS OF THE VIGELAND HYDRAULIC POWER PLANT 
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Fig. 9-THE INTAKE CANAL 
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Fig. 11I—DETAILS OF THE SLUICE GATES 


The siding is carried alongside the whole aluminium 
factory on a platform, which also forms the roof of a 
section of the furnace-room. 

The first floor of the factory is made of concrete vault- 
ing carried on beams, girders, and steel columns, and is 
calculated for a maximum load of 3001b. per square foot 
of floor area. On this floor the raw material, alumina 
and criolite, is stored, and a section is also given up to 
the storing of the finished aluminium. This storage- 
room has the advantage that both criolite and alumina 
may be brought down from the higher level by means of 
chutes to the immediate proximity of the aluminium 
furnaces. 

The factory or furnace-room floor is constructed of 
reinforced concrete, resting on concrete foundation walls, 
between which the turbine pipes slope down beneath the 
floor to the power station. Ventilation ducts are arranged 
all round the walls of the main furnace-room, immediately 
beneath the first floor, and a large ventilation shaft 
traverses the store-room, and extends through the roof. 
These carry away the hot air and gases arising from the 
furnaces into the open. The ventilation is still further 
improved by special main and auxiliary air ducts running 














Fig. 12—SHIPPING THE ARMATURE FROM THE ISLAND 


between the rows of aluminium furnaces, and fed with 
fresh air by a motor-driven fan. For supplying fresh air 
at any particular spot where it may be required openings 
are made in these air ducts and stand-pipes with direct- 
ing hoods placed over them. 

A private telephone line connects the Vigeland Works 
with the exchange offices in Christiansand, and an inter- 
communication telephone service has been provided for 
at the factories. 

The ground on which the factory has been reared con- 
sists of rock partly covered with gravel and clay. All 
foundations have been earried down to the rock, the clay 
and gravel having been excavated. On account of the 
large quantity of water which had to be dealt with, and 
the extensive buildings which were put up, the masses of 
rock, stones, clay, kc., which had to be removed were 
considerable. An idea of this may be obtained from 
Fig. 8, but the following figures taken from the records 
may make the matter clearer :— 


Excavation of gravel and clay ... about 25,000 cu, yds. 
Blasting of rock oy _ » 42,000 ‘a 
Concrete ... ... , aa 5, 14,400 vs 
Dry stonework ert ee os 4,100 is 


Most of the rock drilling was carried out by means of 
pneumatic drills of the Ingersoll-Sargeant type, the com- 











Fig. 13—FLOATING THE ARMATURE TO LAND 


pressed air for the tools being supplied by an electrically- 
driven 12in. by 12in. compressor installed in the old saw- 
mill. The power for the compressor motor was supplied 
by a small turbine, which had been running for many 
years, and which had previously supplied the power for the 
mill machinery and the working of the railway inclines. 
This small turbine generating plant during the construc- 
tion of the aluminium works also supplied the requisite 
power for the concrete mixers, the electric jib cranes, and 
the lighting of the building site. 

The concrete mixture used for the foundations of the 
main buildings was as follows :—One part of Portland 
cement, 5 parts of gravel, 7 parts of pebble and crushed 
rock. For the vaults, main floors, generator, and turbine 
foundations the mixture was:—One partof Portland cement, 
3 parts of gravel, 5 parts of pebble and crushed rock. 
The mixing of the concrete was performed in a con- 
crete mixer arranged directly beneath the stone 
crusher, and both machines were driven by a 30 brake 
horse-power electric motor. The capacity of the mixing 
plant was approximately 100 cubic yards per day. The 
excavation, blasting, and building work was executed by 





the well-known contractor of Christiansand, Mr. J. P. 
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Kristofferson. The iron construction work for the | The main current conductors from the auxiliary power- | with the erection of the heavy plant at Vigel 


sluices, the turbine pipes, and structural ironwork for the 
buildings, the roofing, &c., weighing in all about 1600 tons, 
were supplied by the A/S Moss Mek. Verksted, Moss, 
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house run not only to the auxiliary furnace room, but are 
carried right through to the main power-house, so that 
the auxiliary installation may take full advantage of the 


ee 
. Piceactale and, 1 
especially as such difliculties are not met with every Fe 
The heaviest parts which had to be handled were the 
armatures of the 2000-kilowatt main generators, Kach 
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Norway. Mr. J. Haug, the principal of this firm, acted 
also as consultant to the A/S Vigeland Brug for the 
building and civil engineering work. 

From our previous remarks and the plan, it will be 
understood that the whole block of factories is sub- 
divided into two sections, known as the auxiliary factory 
and main factory respectively. The auxiliary power- 
house is really an extension of the original sawmill 
power station. This extension was justified in several 
ways. In the first case the existing main pipe line of 
7ft. 3in. internal diameter, feeding the small turbine 
already referred to as previously used for driving the mill 
machinery, «c., was of sufficient capacity to run at least 
one additional 2000 brake horse-power generating set. 














Fig. 15—ARMATURE ON ITS BOGIES 


(gain, the facilities for extending and adapting the old 
power station to the new requirements were good. 
These facts reduced the requisite capital outlay for the 
auxiliary installation, and in addition allowed the com- 
pany to take full advantage of the quick delivery which 
the Oerlikon Works were prepared to make in connec- 
tion with a suitable 1360-kilowatt generator, at that 
time passing through its shops. 

The general plan—Fig. 2—shows that the auxiliary 
furnace room forms a link between the auxiliary power- 
house and the main factory. This arrangement was 
adopted partly because of the physical conditions of the 
building ground, and partly because it satisfied the general 
running programme of the combined works excellently. 
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Fig. 14—GENERAL ARRANGEMENT OF THE POWER HOUSE 


stand-by machinery erected in the main factory. These 
conductors are further so arranged that the 1360-kilowatt 
generator can also feed current into the main furnace 
room. 
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armature in its packing case, and with its supports, 
weighed approximately 35 tons, and had to be transported 
in one piece. In view of the fact that the lifting capacity 
of the largest wharf crane at the Port of Christiansand 





Fig 16—THE ARMATURE BEING CARRIED ACROSS THE SPECIAL BRIDGE 


Transport of machinery to Vigeland.—Before we pass | was only 10 tons, recourse had to be had to a big jib 
to a detailed description of the hydraulic turbines and | crane on the fortified island of Odderoen, some miles 


electric generators, it may be of interest to record some | from the coast off Christiansand. 


This crane serves 


of the transport difficulties experienced in connection | generally for the unloading of heavy guns, and was kindly 
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disposal of the Oerlikon engineers by the 
pe st army authorities. A heavy timber bridge was 
I nit ‘across two big pontoons, anchored alongside the 
bul . wharf, and on this the armature in its box was 
sent with its axle parallel to the axis of the pontoons. 
Pne ‘jontoons were then drawn alongside the City Wharf 
b Raa of asteam tug. These operations are illustrated 
“4 Figs. 12 and 13. The level of the bottom of the case 
re toot pontoon bridge was 80 adjusted at the outset from 
a 1 that the sea tide on rising assisted in the 


he islanc 

Sadie of the armatyre on to the wharf, for which 
purpose heavy timber, well greased and soaped, was 
brought into requisition. nt 


Two specially constructed cast steel supports were 











Fig. 17-LOWERING ARMATURE DOWN INCLINE 


then clamped on to both ends of the armature shaft, and 
by means of hydraulic jacks the armature was raised and 
hung between two four-axle bogie trucks, each fitted with 
a turntable, and specially built for the purpose. Fig. 15 
shows the armature in position on its bogies. 

lor the transport of these curious pieces of rolling stock 
special trains had, of course, to be run. The negotia- 
tion of curves and tunnels required particular attention, 
as may be imagined when it is considered that the clear- 
ance in the tunnels was in parts 2in. to 3in. only. The 
packing cases had for this reason to be built to a special 
shape before they left the Oerlikon Works. Besides the 
strengthening of the railway track, particularly on the 
works sidings, a good deal of sapper’s work had also to 
be done. In particular a special wooden bridge—see 








Fig. 18—-ARMATURE ON INCLINE 


Fig. 16—had to be constructed to obtain approach to the 
actory. 

The armature for the auxiliary plant had to be lowered 
down a very steep incline by means of steel ropes and 
winches, as shown in Figs. 17 and 18. 








THE AUSTIN DAM DISASTER. 


“INEVITABLE ”’ is an ugly word to use in connection 
with a catastrophe which has involved the sacrifice of many 
scores of lives and the complete destruction of two townlets. 
Having regard, however, to the history of the structure near 
Austin, Pennsylvania, which collapsed on Saturday after- 
noon with such disastrous results, there appears from the 
evidence to hand only too good grounds for applying to the 
casualty that ofttimes misused and inappropriate adjective. 

_As is almost invariably the case in relation to great 
disasters in the United States, the first accounts of the 
calamity cabled to this country grossly exaggerated the loss 
of life and the value of the property destroyed. Direct com- 
munication with the region affected being temporarily closed, 
the imaginative reporter had for a time the world at his 
mercy, and was not slow to use his power. Happily, his 
sway was but a short one, for within a few hours after the 
publication of the first sensational accounts, newspaper 
readers learned that the death-roll might number 250 or fall 
as low as 150—estimates very different from those contained in 
some of the earlier narratives, which naturally provoked and, 
indeed, directly invited comparisons between the Austin 
disaster and that at Johnstown, in the same State, in 1889, 
when 6000 lives were lost. We rejoice, as all persons must, 
that the consequences of Saturday’s catastrophe have failed 
to prove as dire asat firstrepresented. This feeling, however, 
can have no effect upon conclusions at which we have arrived, 











judging the matter from purely technical standpoints. 
are, first, that someone has blundered; and secondly, that 
the accident was clearly avoidable and should have been pre- 
vented by the exercise of reasonable authority on the part of 
some State or other public commission. 

The dam to which reference is made is the property of the 
Bayless Pulp and Paper Company, of Binghampton, New 
York. This company operates at Austin a paper mill, and 
secures water for its plant from a small stream called 
Freeman’s Run. In the narrow valley traversed by this 
stream are the mill itself and large parts of the townlets of 
Austin and Costello, the adjacent hills being steep and rugged, 
rising in a distance of half a mile on either side to approxi- 
mately 500ft. above the level of the river. The latter has a 
watershed of about 35 square miles, quite mountainous and 
for the most part covered with a short growth of timber. About 
twelve years ago a small dam was built across the stream 
about a mile above the mill, for the purpose of impounding 
25 million gallons. This structure consisted of a rubble 
stone core wall 5ft. Gin. thick at the base and 18in. thick on 
the top, protected by an unpacked earth slope on the down- 
stream side built on a slope of 1: 1 and an unpacked slope on 
the up-stream face of 14 to 2. The core wall was 20ft. high, 
rising 1ft. above the normal water level, and resting upon the 
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SITE OF THE OLD AND NEW DAMS 


sandstone rock which underlies the valley in horizontal layers 
from Sin. to 3ft. thick. Upon the rock are found from 5ft. to 
8ft. of earth and compacted gravel, deposited from washings | 
of the side hills, while beneath it are beds of shale and | 
disintegrated sandstone. It is not surprising to read in a | 
report published some eighteen months ago that this dam 
when the water was out ‘‘ looked very weak ’’; the wonder is 
that it stood so long, especially in view of the admitted fact 
that much of the down-stream face had been swept away, 
exposing the core wall several feet in depth for most of its 
length of 380ft. 

As the business of the mill increased it became necessary | 
to impound a greater volume of water, and accordingly Mr. 
T. Chalkley Hallon, M. Am. Soc. C.E., designed and super- 
intended the construction of a new dam about 800ft. below 
the old dam, where the width of the valley is 350ft. This 
structure was designed to carry water at a depth of 40ft. 
above the normal level of the valley and to impound 200 | 
million gallons. During the course of construction, how- 
ever, the owners directed that the depth should be increased 
to 42f{t. to the level of the spillway, with a 2ft. 6in. free- 
board. The accompanying figures, which appeared origin- 
ally in the Engineering News, show the cross-section as 
actually built. It is stated that when preparing the founda- | 





These 





under the slide which was evidently coming from behind the 
dam. Large quantities of water then came up through the 
ground from 15ft. to 20ft. down-stream from the toe of the 
dam, showing that the water had got under the dam, through 
the embankment, and through the rock strata. Next day 
sections of the dam slid out at the bottom 18in. and at the 
top about 3lin. The 36in. pipe, which was built through 
the centre of the dam as a draw-ofi, had been capped by the 
company with a wooden cap attached to the bell of the 
cast iron pipe with wrought iron clamps, contrary to the 
advice of the designing engineer, who had recommended a 
valve cap. This cap being at the foot of the spillway, it was 
of course impossible to remove it while the water was rushing 
over the spillway in such large quantities. In order to relieve 
the pressure in the dam as soon as possible, a small section of 
concrete was removed by dynamite, but as the town was much 
alarmed lest this opening was insufficient, about 7 lb. of dyna- 
mite was lowered over the spillway until it rested upon the top 
of the 36in. clean-out pipe. When exploded, it blew the 
wooden cap clear of the pipe, and in about sixteen hours the 
dam was empty. It was then observed that a portion of the 
embankment had been washed away, some of it going under 
the dam, but the major part through the clean-out pipe, into 
which it entered through an 18in. opening made in the side 


| walls of the intake chamber.’’ 


In the opinion of Mr. Hallon, two causes may be assigned 


| for the failure of the dam to withstand the flood of January, 
| 1910. The first is that the great bulk of the concrete, which 
| had been hurriedly placed, some during freezing weather, and 


completed only six weeks before the maximum pressure came 
upon it, had not thoroughly set so as to allow it to attain its 


| ultimate tensile strength. A more important cause, however, 
| was the seepage of the water under the dam to a depth of 


6ft. below the concrete base. This exerted a much greater 
upward pressure than had been anticipated when the cross- 
section was designed, and obviously reduced the factor of 
safety against sliding to a most undesirable limit. Neverthe- 


| less, it cannot be pretended that anything serious was ever 


done in the direction of reinforcing the dam or remedying 
the defects exposed in January of last year ; a few superficial 
repairs may have been effected, but nothing calculated to 
restore entire confidence in the structure. And the worst 
feature of the situation in that there are scores of similar 
works in the United States not one degree better, some 
possibly even more faulty, than that on Freeman's Run. Every 
leakage under a masonry dam should be regarded with sus- 
picion, inasmuch as such leakage must imply upward over- 
turning pressures. 








WARRINGTON BRIDGE. 


THE existing stone bridge at Warrington, over which the 
whole of the traffic to and from the Cheshire side of the river 
Mersey has to pass, being only 28ft. between the parapets, is 
far too narrow to take the enormous number of vehicles 





| which now crosses the bridge, as well as two lines of tram- 


ways. After many years’ discussions in the Council it has at 
length been decided to replace the present bridge by a rein- 
forced concrete structure. An Act of Parliament was obtained 
last session, the contract has been let, and the two first piles 
were driven on Thursday, the 5th inst., by the Mayor and 
the Chairman of the Bridges Committee. 

The new bridge has been designed by Mr. John J. Webster, 


tion all loose rock was removed, and that no concrete was | M. Inst. C.E., of Westminster, who has adopted the Considére 


placed until after a solid stratum of at least 2ft. thick was | system of reinforcement in the construction. 
A cut-off wall 4ft. thick and 4ft. deep was | will consist of a one arch span 134ft. clear between the abut- 


encountered. 


The bridge 


built, and in every case, it is affirmed, this wall was | ments, the width between the parapets being 80ft., made up 


carried to good rock. 
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THE AUSTIN DAM 


rods, lin. in diameter and 25ft. long, were built into 
the wall vertically 5ft. inside of the up-stream face. 
Holes were drilled into the foundation rock from 5ft. to Sft. 


deep, in which steel rods with expansion bolt-heads were | 


placed, while the top 12ft. were strengthened with jin. steel 
rods spaced 2ft. vertically and 4ft. horizontally. Against the 
up-stream face of the dam was laid an earth embankment 
composed of disintegrated shale, clay, and loam, compacted 
by grooved rollers having a slope of 3: 1, and reaching to 
within 27ft. of the normal water level. The dam was com- 
posed of cyclopean concrete, with large quarry stones, from 
4 to 2 cubic yards size, embedded in wet concrete, so placed 
as to break joints ; and was built in sections, the steps being 
dovetailed both vertically and horizontally. It contained 
15,780 cubic yards of concrete, 7925 cubic yards of excavation 
in the foundation, and 6360 cubic yards of embankment, and 
cost, exclusive of engineering, 71,821 dols. 

Begun in May, the dam was completed on December Ist, 
1909, On that date one small vertical crack, 51.3ft. to the 
right of the spillway, was observed, and a few days later 
another crack showed up 39.5ft. to the east. Towards the 
middle of January the weather became warmer and rain fell, 
and on the 20th the dam filled to overflowing. ‘‘On 
January 22nd,’’ reported Mr. Hallon, ‘‘a large slice of earth 
forming the east hill behind the dam dropped down some 8ft., 
and partially slid into the valley, and some water came down 


The designs show eight main ribs carrying theroadway, and 


| two outer ribs the footways, vertical posts on the ribs support- 





ing the main longitudinal and transverse beams of the roadway 
deck or flooring, upon which is laid Jarrah wood blocks for the 
roadway and granolithic slabs for the footways. The ribs are 
parabolic in form, their under side at the centre of the span 
being 17.42ft. above low-water level, which is 9ft. above 
Ordnance Datum, while the centre line of the rib at the 
springing is 5ft. Gin. above low-water level. The depth of 
main ribs normal to the centre line at a point 5ft. from the 
abutment is 3ft., the width being 3ft. 9in., and the section 
at the centre is 2ft. 9in. deep by 3ft. 9in. wide, the ribs 
having cross-bracing at intervals. The foot of the ribs is 
carried through into the abutments opening out into well 
bracketed counterforts which are attached to the base plate. 
The base plate is vertical for a depth of 5ft. at the land side, 
and at an angle of 80 deg. to the horizon for a length of 16ft., 
and is carried forward to form a horizontal platform 12ft. 
wide for the deadweight of the earthwork, the face next the 
river being vertical to form a river wall 12ft. high. The 
whole is monolithic, and reinforced throughout with steel 
rods of varying diameter. The base plate rests upon nine 
octagonal reinforced concrete piles driven normal to the face 
of the base plate, the centre of the piles being in line with 
the resultant of the dead-load stresses. 

The top and bottom reinforcement of the main ribs con- 
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sists of steel bars running longitudinally the whole length of 
the ribs, and of varying diameter and number, according to 
the stresses. The spirals in the top and bottom of the rib are 
9in. in diameter by 3yin. and jin. diameter, pitched Qin. 

The floor under the footpaths is of special construction, 
prepared to receive three water pipes 1ft. Gin. in diameter, 
three gas pipes lft. Gin. in diimeter, compressed air pipes, 
telegraph and telephone cable ducts, &c. A deep moulded 
cornice is fixed below the parapet handrail, consisting of 
ornamental moulded balusters, plinth, pedestals, top rail, &c. 
Tbe hand railing is returned at the ends with a circular face 
leading to two tall pedestals and intermediate hand railing 
on the top of the river walls. The pedestals are 10ft. high 
by 3ft. 6in. by 3ft. 6in. for carrying the electric lamps. The 
end pedestal is 8ft. 6in. high, 3ft. by 3ft., and carries an urn 
or other ornamental terminal. New river walls of reinforced 
concrete strengthened by counterforts and anchor bars are to 
be built on both sides of the river, surmounted by ornamental 
parapet railing similar to that on the bridge. 

The cost of the bridge will be about £20,000, and it is 
estimated that it should be completed within two years. 
The contractors for the work are Alfred Thorne and Sons, 
Westminster, the resident engineer being Mr. J. Mansfield 
Cobb, assisted by Mr. Grenville Hodgson. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 07 our 
correspondents. ) 





TRAINING AND EDUCATION OF ENGINEERS. 

Sir,—Through the courtesy of the Secretary of the Institution 
of Civil Engineers | have been favoured with a copy of the inter- 
esting report of the conference on the education and training of 
engineers, 

It is to be regretted that the opinions of any leading British 
locomotive engineers are not recorded ; the only reference to the 
locomotive engineering branch of the profession appears to have 
been made by a gentleman who has made his reputation in the 
civil engineering branch of the profession, and who seems to have 
had an unfortunate experience in his selection of candidates for 
locomotive engineers. 

It is somewhat astonishing to learn in the twentieth century that 
a sound elementary knowledge of tary banics constitutes 
the qualifications for a locomotive engineer in India. 

Such a statement rather suggests that the old ideas of the civil 
engineering branch on Indian railways regarding the locomotive 
branch, when it is doubtful of even an elementary knowledge of 
mechanics, was then conceded to the locomotive branch, find 
congenial environment in Westminster. 

These ideas of a bygone age were largely due to a want of 
knowledge on the part of the civil engineering branch of the work 
and responsibilities of the locomotive branch. 

It is true the young men sent to India as assistants in the 
locomotive branch do not, perhaps, enjoy such facilities for the 
practice of higher mathematics as applied to their profession or 
the parsuit of ‘‘x” intangible or tangible, as their confréres in the 
other engineering branch who may be placed in charge of the 
maintenance of a sub-division of open line, including buildings ; 
but, on the other hand, the locomotive assistants may have the 
more difficult if less scientific work of deciding delicate questions 
of human and mechanical responsibility, and co-ordinating human 
and mechanical energy to the best advantage, with due regard to 
the limitations of each. 

Sach knowledge is, unfortunately, not to be obtained in colleges 
or text-books, nor ean it be gauged by question and answer, but is 
a very important factor in the smooth and successful working of a 
railway, and neglect to ensure that candidates sent to India in any 
responsible locomotive engineering position possessed such qualifi- 
cations, would decidedly not be in the best interests of the railway 
concerned. 

The best practice in locomotive and rolling stock construction 
and maintenance is found in the large railway and private com- 
panies’ shops and offices, and men at the head of these concerns 
have not usually reached their positions through the intermediary 
of academical conundrums in mechanics which bear little relaticn 
to realities, but rather through years of routine and continuous 
application to specific work, 

The opinions of such gentlemen on the education and training of 
locomotive engineers and the qualifications necessary for men in 
charge of running sheds and rolling stock would no doubt be of the 
greatest value and assistance to the authorities responsible for 
recruiting the mechanical staff on Indian railways. 

India, September, 1911. AN INDIAN LOCOMOTIVE ENGINEER, 








THE MIDDLESBROUGH TRANSPORTER BRIDGE. 

Srr,— May I be permitted to offer some criticisms on the design 
of the transporter bridge at Middlesbrough, illustrated in your last 
week’s number’ The bridge seems to consist of two cantilevers 
meeting in a point, and the question that interests me is to under- 
stand how the moving load can be made to pass safely from one 
cantilever to the other. When I was a pupil one of the engineer- 
ing problems demanding solution was the construction of a rigid 
suspension bridge. The endeavour to solve this led me to the in- 
vention of the cantilever system of bridging, consisting of two 
cantilevers meeting in a point. My estimates for quantities of 
material required showed it to be cheaper than a suspension bridge. 
Perceiving also the advantage it possessed in its capacity for being 
erected without scaffolding, I was sanguine enough to incur the 
expense of a patent, No. 1710, a.p. 1856. I made a cardboard 
model of a bridge of single span to a scale of jin. to the foot. This 
model was exhibited at a conversazione of the Institution of Civil 
Engineers, and afterwards was presented to the South Kensington 
Museum of Inventions, where it is still to be seen. As my engi- 
neering education advanced, I perceived, when too late, that 
| had not made allowance for the effect of unequal loading. 
I saw that the elasticity of the material would depress the 
loaded cantilever, so that a moving load would have to jump 
in passing to the unloaded cantilever. I thought of overcoming 
this difficulty by connecting the two cantilevers by a shallow 
wrought iron girder which might bend sufficiently to allow the 
load to pass safely over the junction. But I very soon saw that 
the right thing to do was to shorten the cantilevers and connect 
them by a truss or girder hinged at its points of support. I there- 
fore took out a fresh patent—No. 633, a.p. 1865—-for this hinged 
arrangement. Just about this time I heard that Mr. J. Fowler 
had designed a cantilever bridge of 600ft. span to cross the river 
Severn. I obtained a letter of introduction to Mr. Fowler, whom 
I had never met, though | had worked for several months in his 
drawing-otfice, on the next stool to B. Baker, in order to put before 
him my ideas. I had prepared a diagram of a 600ft. span bridge 
on my compound system with the strains worked out. Mr. Fowler 
showed me his design, which in external appearance resembled the 
lambeth Bridge, which is really a braced suspension bridge. Mr. 
Fowler's bridge wasintended to be two cantilevers meeting in a point, 
and the material was fined down towards the point of junction. 1 
endeavoured to prove to Mr. Fowler that this could not safely be 
done, that the moving load would put a heavy strain on the parts 
near the centre of the span, and that whatever the structure 


might be called it would in effect be a braced suspension bridge 
and that a hinged connection between the cantilevers was necessary. 
He also asked me why I made the top boom of my cantilevers 
straight instead of curved. This, again, isa feature in which, | think, 
the Middlesbrough bridge is open to criticism. Thecantilevermay be 
regarded as an inverted truss with the load concentrated at the 
centre, equalling the reaction on the piers. Who would make a 
truss with the bottom boom of two curved segments, bowed 
upwards, and meeting in a point at the centre’ | had further 
correspondence with Mr. Fowler in continuance of our discussion, 
and at his request I furnished him with a copy of my diagram. 
When several years afterwards the design for the Forth Bridge 
appeared, these features of my diagram--the hinged truss and the 
straight top boom-—-were there. My patent had long expired ; 
stamp duties were too heavy in those days. 


London, October 2nd. E. W. Youne. 





PLOTTING CURVES TO LOGARITHMIC SCALES, 


Sir,—In the interesting article on logarithmic plotting which 

appeared in your issue of September 15th there is one error which 
uires correcting. 

5 considering the question of the most suitable scale to use in 
any given case it is stated that the difference between the maxi- 
mum and minimum values to be plotted should be taken and its 
logarithm found. Now, a little consideration will show that it is 
the difference between the two logarithms that is required, and 
the easiest way of obtaining this is to divide the one number into 
the other and take the logarithm of the quotient. In the example 
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given the maximum and minimum values are 225 and 5 respec- 
or, 
tively ; we must therefore find log ( = ): not log (225—5). It 
4) 
may also be remarked that in drawing the scales it is not necessary 
to set out more than one in the first place. All the radiating lines 
shown will pass through one point, and can therefore be drawn 
from this point to the points of the one scale first set out. The 
accompanying diagram will make the method clear. The pole P 
will correspond to a scale of zero magnitude, and any others may 
be obtained by proportionally dividing the line P 1 and drawing 
parallel lines. It is not necessary that I should be vertically 
beneath 1 ; in fact, it is better to place it in a central position, as 
the more nearly vertical the radiating lines are the greater the 
accuracy obtainable. L. H. G. Dings. 
Swindon, September 29th. 





PROPELLERS FOR FLYING MACHINES, 


Sir,—With respect to ‘‘ A. R.’s”” letter in your issue of the 4th 
ult., [ was quite aware of the original form of Rankine’s formula 
and also of the fact that if V — 0, the thrust vanishes by the 
expression given in my article. It will be found, however, that 
within the limits which need to be considered for running purposes, 
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V can well be substituted for vas there is an absolutely unavoidable 
loss by friction of 30 per cent. or so. 

As to his contention that Newton’s second law leads to the 
conclusion that thrust is sensibly constant, I do not see that it can 
be proved that either the mass or the acceleration or their product 
is constant. HERBERT CHATLEY, 

Tangshan, September 13th. 


STRIKES AND THE DAILY PRESS. 


Sir.—Yon refer to a very important question—the exaggera- 
tions of the daily papers as to the extent of strikes and the amount 
of disorganisation caused by them. Ten days ago a friend of 
mine travelled overland to Spain, when the telegrams were imply- 
ing that he could aer. through on the Spanish lines, He had 
no difficulty at all, and wrote to me from Barcelona: ‘‘The town 
is as quiet as the flame of a lamp, and we only know of riots and 
disorder from the newspapers.” A little while ago I was con- 
versing with a lady who had resided a good deal at St. Petersburg, 
and she said that sometimes when the city was quiet and the life 
there normal she was surprised to read in English papers that 
“‘the streets were running blood.” In the early part of this 
summer a gentleman, conversing at a restaurant in the City, 
mentioned that he had just come from Cardiff. ‘‘Then you have 
been in the thick of the conflict?” said his neighbour. ‘‘ When we 
read the London papers, that was the first we knew of any conflict 
or disorder,” he replied. 

Anerley, September 30th. E, Durant CEcIL. 


RAILWAYS IN THE SIXTEENTH CENTURY. 


Sir,—In yuur interesting article on the above subject (page 324 of 
your current issne) mention is made of a measure of coals known 





as a ‘frooke.” According to the ‘‘New English Dictionary,” 


—— 


‘‘rooke " in this sense is a form of ‘‘ruck”’ (a heap), and the edite 
gives the following illustrations of the use of the word :— 1483. 
‘Nottingham Records,’ ii., 421, ten wainloads of coals called 
‘ pytte coles,’ every wainload containing a whole ‘roke’ of coals.” 
‘1611, ‘Rutland Manuscripts,’ iv., 484, in ‘ Report of the 
Historical Manuscripts Commission,’ ‘ a rooke of colles ought to ee 
two yeards high and a yeard and a quarter square by measure,’ 
1651, ‘Public General Acts, 1326,’ * such of the said coals as have 
been, or usually are, sold by the stack, ruck, fathom, or other un. 
certain denomination.’” ‘lhe figures at the beginning of each 
quotation indicate the date. I have had no opportunity of eon. 
sulting the report on the Duke of Rutland’s manuseripts, byt it is 
quite likely that they contain some reference to railways. 
The earliest reference in the dictionary to ‘‘damp,” in the sense 
of noxious gas, is to Lord Bacon’s ‘‘ Sylva,”’ 1626; but there isa 
quotation, dated 1592, in which the word is employed in a tiguratiye 
sense :—‘‘The remembrance of death is like a damp, which puts 
out all the lights of pleasure”—from which it is obvious that the 
effect of choke damp must have been then well understood, 
September 3rd. RK B. P, 








Tue Soctety or ENGINEERS.—A oad entitled ‘The Nocessity 
for Safer, Quicker, and Cheaper Railways, and some Proposals 
therefor,” was read on Monday last by Mr. C. Reginald Kucck. {y 
introducing the subject the author argued that the capabilities of 
the ordinary steam railway did not keep pace with the require. 
ments of the times, that there were too many accidents, that 
travelling was too slow, the cost of construction too heavy, that 
freight and passenger rates were too high, labour insufticiently 
paid, and dividends less than they should be. He pointed out 
that the mountainous regions of the globe were still undeveloped, 
owing to heavy cost of railway construction. He showed that the 
heavy cost of English railways was largely due to land purchase, 
He considered that radical changes in design and construction 
were now called for, in the interests of safety, rapidity, and 
economy. He brought forward a proposal for a new type of safety 
telescopic buffer carriage, to minimise shock and loss of life jn 
collision, and suggested a special look-out man on express engines, 
He discussed the possibility of evolving a new type of railway 
altogether, and brought forward a plan for light overhead railways, 
with single motor or electric vehicles travelling at high seeds, 
with special provision against derailment, by additional horizontal 
wheels, If such a type were found practicable the present great 
cost of railway construction would be lessened, as land for right of 
way would not be rendered useless for agricultural purposes, and 
embankments, cuttings, bridges, tunnels, drainage, ballast, 
sleepers, telegraph poles, and other matters would no longer be 
necessary. He urged that national experiments should be carried 
out on a specially equipped site, in order to give greater scope to 
inventors and to evolve improvements, and suggested that inquiry 
might be made into the possibility of a combination of railway and 
aeroplane. He concluded by saying that both engineers and rail- 
way managers must come to the rescue of society with improved 
methods, and greater ingenuity and economy. 





THe Escatator at EArw’s Court STatTions.—The escalator, or 
moving stairway, connecting the ‘‘ Piccadilly” and District Rail- 
ways was opened for traffic on the 4th inst. Our readers will 
remember that it was described in our issue of June Zod last. If 
it achieves the success which is expected further moving stairways 
will, we understand, be introduced at other stations on the system 
where the traffic is heaviest. The stairway provides a continuons 
service between the “ Piccadilly” and the District Railway jplat- 
forms. Passengers on the “ Piccadilly” wishing to transfer to the 
District at Earl's Court will simply step on the moving stairway, 
and in a few seconds find themselves in the District station. The 
delay of waiting for lifts will thus be avoided. The stairway is 
the first of its kind to be fixed in a tubular tunnel. It begins as a 
platform, and goes onward until it forms into steps, rising slowly 
until it constitutes a complete staircase. The progress is steady 
and noiseless, and a little faster than one would ordinarily walk. 
A handrail of flexible material moves upwards at the same speed 
as the stairs. At the top and bottom the stairs flatten out intoa 
moving plane, and the passenger then steps on to a stationary 
landing at the same level. ‘The capacity of the moving stairway 
is the carrying of 10,800 people per hour from the ‘‘ Piccadilly ” 
to the District, and a similar number in the opposite direction, 
One step arrives every second, or 3600 steps per hour, Each step, 
being 4ft. Gin. wide and 8in. deep, comfortably accommodates 
three persons. The carrying capacity both ways represents a 
greater number of passengers than could be transferred by a rapid 
service of four lifts. The size of the tunnel built for the moving 
stairway is 16ft. din. diameter, the entrance chamber being 21't. 
The tunnels were bored without the slightest interference to the 
running of the trains. The work in connection with the moving 
stairway has involved the removal of over 7000 tons of [London's 
blue clay, and 200 tons of cast iron girders and a third of a million 
bricks have been put in. About six months have been occupied in 
completing the work. 


SCHOLARSHIP IN NAVAL ARCHITECTURE,—The following regula- 
tions have been prepared by the lastitution of Naval Architects 
for the establishment of a post-graduate scholarship in naval 
architecture offered by the Royal Commissioners for the Exhibition 
of 1851 :—The object of the scholarship is to enable British subjects 
under the age of thirty who have passed with marked distinction 
through a course of study in naval architecture in a university or 
college recommended by the Institution of Naval Architects and 
approved by the Commissioners to carry on research work in 
problems connected with the design and construction of ships and 
their machinery, and to investigate the development of the ship- 
building industry at home or abroad. Until further orders the 
institutions approved of are the Royal Naval College, (ireenwich ; 
the University of Glasgow ; the Armstrong College, Newcastle-on- 
Tyne (Durham University); and the University of Liverpool. 
Candidates must at some time have been employed as apprentices 
or otherwise for at least three years in professional shipbuilding 
work, and satisfactory references from their employers must be 
produced. The value of the scholarship will be £200 per annum, 
and it may be tenable under ordinary circumstances for two years. 
Nominations for appointment to the scholarship must be made by 
the governing bodies of the above institutions to the Institution of 
Naval Architects, whose Council will select the candidate they 
consider most eligible and submit his name for the approval of the 
Commissioners, The holder will be required to engage in research 
work at some approved institution, at home or abroad, where 
special facilities are available for advanced stady in naval archi- 
tecture, and or to investigate the development of the shipbuilding 
industry by attaching himself to some ised firm or establish- 
ment at home or abroad. In all cases the consent of the Com- 
missioners must be obtained as to the course which he intends to 
follow. Under no circumstances will a scholar be permitted to 
hold any position of emolument in a university or college, or to 
receive any payment for work done in connection with a shipbuild- 
ing or other firm. The scholar will be required to submit to the 
Institution of Naval Architects a report of the work he has done 
during his first year’s tenure of the scholarship, accompanied by 
such confirmation as the case admits of, and in the event of these 
being satisfactory, the Institution of Naval Architects will recom- 
mend the Commissioners to continue the scholarship for a second 
year. The holder will further be required to submit to the 
Institution a final report of all work done during his tenure of the 
scholarship, and this report, if the Council of the Institution deem 
advisable, will be published in their ‘‘Transactions.” If in the 
opinion of the Council no candidate in a given year appears to 
reach the standard of qualifications required, no recommendation 





for appointment that year will be made to the Commissioners. 
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RAILWAY MATTERS. 
THERE appears to be some doubt as to the truth of the 


ypor ich emanated recently from Germany, that the passenger 
yt of ne Frauen Railways are to be lighted in future by electric 
light instead of gas. 

Iv is stated in the columns of our contemporary, 
Electrical Kngineering, that the Glasgow Corporation has put into 
cerviee a tramear of the type designed some time ago Mr. by T. 
Kavanagh, of Liverpool. This car has been designed to facilitate 
the rapid entry and leaving of passengers, an exit and entrance 
being afforded at both ends. 


SpEAKING at a meeting™of the Society of Engineers on 
Monday. Mr. W. P. Durtnall stated that he has received instruc- 
tions from a leading British railway company to prepare the 
designs of a 500 horse-power petrol-electric locomotive, in which a 
Diesel engine will be used. He also mentioned that although the 
North British Railway Company had been experimenting with a 
locomotive in which there was a steam turbine, dynamo, and 
motors, it was not likely that this class of engine would be taken 
into general use. 

A GLANce at the report of the Canadian Pacific Rail- 
way for the year ending June 30th, 1911, shows how rapidly this 
railway is covering Canada with its network of steel rails. The 
report of the railway for the year 1910 puts the actual mileage at 
10,270.6, and the mileage under construction at 471.4 miles. This 
year's report shows that the actual mileage of the company has 
advanced to 10,480.9 miles, and that it has 983.3 miles of new 
track under construction, While most of the new track is, of 
course, being laid west of Winnipeg, there is also a number of 
new extensions being built in Eastern Canada. 


A Buus-Book recently issued shows that up to the end 
of March of this year there were, in India, 32,399 miles of railway 
track open for service, while 2765 miles were either under construc- 
tion or sanctioned for construction. The sum of 9} million pounds 
has been provided for railway expenditure on capital account 
during the year 1911-12. The working for last year showed a net 





NOTES AND MEMORANDA. 


A point in connection with planing machine tools is 
that the clearance angle may be much less than in a lathe tool. 
The lathe tool when cutting moves in a helical path relatively to 
the work ; consequently the angle of clearance must be more than 
the angle of the helix. The planing tool moves in a straight line 
relatively to the work ; a clearance angle of from 2 to 3 degrees is 
sufficient, against 5 to 7 degrees for a lathe tool. A minimum 
clearance angle is of advantage in enabling the tool to withstand 
the shock of entering work at high speed. 


ConcrETE mixers will be employed for a novel purpose 
at the water purification plant now under construction at Grand 
Rapids, Mich., and Minneapolis, Minn. Lime is to be used in 
treating the water, and will be slaked in standard 40 cubic feet 
concrete mixers instead of in the usual type of tanks with revolving 
paddles, This departure from former practice was decided upon 
with a view to lessening operating difficulties with the various 
forms of wooden paddles. Lime from the storage bins will be dis- 
charged into the mixers direct from travelling buckets. 


FLEXIBLE wiring, states the author of a recent paper 
read before the Incorporated Municipal Electrical Association, has 
been much discussed from time to time, but no effort made to 
define its utility or to establish any regulations which might make 
it safe for certain classes of work without rendering it too ex- 
pensive. In consequence a considerable amount of such wiring is 
actually in use in this country, the material being used in a most 
improper manner, and only saved from failure by its high quality. 
Some attempts have been made to produce a strong and safe 
| flexible wire, the result being usually rather clumsy and as costly 
as the cheaper forms of permanent wiring. There would appear, 
| however, to be a field for such material in connection with heating 
| circuits. A heavy armoured and fairly flexible cord to carry up to 
| 10 ampéres without overheating, and provided with good plug 
| terminal fittings and fuses of the cartridge type, might reduce the 

first cost and consequent difficulty of inducing users of electric 
light to put in heating and cooking apparatus ; such wiring could 
| also be a tenant’s fixture capable of removal to, and use in, other 








gain of nearly two millions sterling. The aggregate tounage of houses, 


goods moved was 65,500,000. The weight of coal carried by the 
railways was nearly 14,000,000 tons. The average rate per ton per 
mile charged for carriage of goods was just under a halfpenny. 


REINFORCED concrete railway sleepers with asbestos 
fibres soaked in water and mixed thoroughly with cement as one 
of the parts have been used on the Bavarian railways, and in the 
first tive months of service showed no defects. The mixture is said 
to be nearly as strong as concrete, and after setting it can be 
drilled and hammered like wood, retaining its hold upon other 
materials better than wood. ‘The concrete used consists of 
one part cement, one part rubble, and two parts coarse sand. The 


sleepers are about 9ft. long, 84in. wide, and 7in. thick, having the | 


asbestos only below the actual seat of the rail. Concrete is used for 
the rail seat, which lessens the cost materially, for the asbestos is 
quite expensive. Reinforcement of round rods is placed in both 
the top and bottom of the sleeper, and stirrups are set at regular 
intervals, The sleepers weigh about three times as much as 
wooden ties and cost about 6s. 


An ambulance car designed by one of the leading Swiss 
ear works, and intended for transporting sick and invalid travellers 
on long journeys, is illustrated in the Ratliray Age Gazette. It is 
fully equipped for use on the various European railways and is of 
the side passage type, mounted on the standard trucks of the 
Swiss Federal Railways. The length over buffers is 63ft. 10in.; 
the weight of the car when fully equipped is 46 tons. The end is 
made telescoping. In the middle of the car is a sick-room, which 
is designed for one patient only. All the fittings are in accordance 


with hospital practice, the walls, floor and furniture being such | 


that they may be readily washed and disinfected. The walls are 
covered with enamelled paint and the floor is laid in linoleum. 
(ilass, porcelain, marble and nickel-plated metal are used for the 
rest of the fittings. Motor fans, electric lamps and electric bed 
warmers are used, the electricity being furnished by a dynamo 
helt-connected to one of the axles and by storage batteries. 


THE engineers of the Midland Railway Company per- 
formed a notable feat on Sunday, September 24th. The old steel 
bridge erected in 1893, which takes the main line between Sheffield 
and Rotherham over Princess-street, Brightside, was condemned 
as not being strong enough for the present heavy engines—it was 
for a double line, and weighed well over 100 tons. A new super- 
structure has now been erected close to the old one, weighing about 
150 tons. ‘This was completed on Saturday, September 23rd., and 
at midnight the operation of shifting was begun in heavy rain. 
The two structures were coupled together and were jacked up on 
to trucks after the 5.15a.m. goods train had passed, and were 
then hauled along a temporary road until the old structure was 
clear and the new was over its final site. ‘he two were then 
uncoupled and the new superstructure, on which the rails 
had all been laid, was jacked down into position. At 8.35 a.m. an 
engine went over the new span, and subsequently traffic was 
stopped for an hour to allow of cranes to stand on the new track 
and move the old girders out of the way. 


Asout two years ago the Third-avenue Tramway, New 
York, placed a petrol-electric car in passenger service. With but 
one important interruption, this car was in operation until the 
middle of September, 1910, It was then removed from the line 
and its motive apparatus applied to a snow-sweeper. The purpose 
of this installation was to compare the operating and maintenance 
costs of petrol-electric and storage battery cars in order to deter- 
mine which of the two was more suitable for the replacement of 
this company’s horse cars. The performance of both types was 
better than expected, but the storage battery car was chosen 
eventually because under the conditions, which were somewhat 
unusual, the sturage battery car was cheaper than the petrol- 
electric car in first cost, in energy expenses, and in general 
maintenance. Furthermore, the upkeep of the storage batteries 
was taken over by the battery manufacturer on a basis of 
guaranteed cost per mile. Consequently, it was needless to add 
special mechanical facilities or to employ special help, as would 
have been necessary had the petrol-electric car been adopted. 


It takes the average steam locomotive man some time 
before he can successfully handle the electric locomotive, and 
looking forward to the time when the latter type shall have a 
seded its forerunner propelled by steam power, it seems advisable, 
states the Railway Gazette, to provide on those lines which con- 
template any conversion on a large scale from steam to electric 
traction some form of anticipatory tuition to fit the men for the 
task that isto come. The bulk of present-day enginemen, while 
possessing a complete knowledge of footplate practice, even with 
the largest and most complicated types of steam locomotives, 
know nothing, or practically nothing, of electricity as — to 
traction purposes, and their acquaintance with the subject of 
electrical power for any purpose is of the most limited character, 
even if it exist at all. The study of the electric locomotive opens 
up practically as wide a field for investigation as the steam loco- 
motive, although doubtless the statement may be qualified in the 
sense that whereas the locomotive driver in present circumstances 
has to do with the generation, as well as the application of the 
motive power, when he is transferred to the electric locomotive 
his business will be that of driving alone. On electric locomotives 
the source of power may be far removed, and the evidence of 
wastefulness is not so easily apparent as when a diminishing 
supply of water and fuel is under his eyes. This fact alone, 
our contemporary maintains, serves to emphasise the need for 
tndy and instruction. 


| Some secrecy is maintained as to the precise composi- 


| tion and properties of the alloy duralumin which was employed in 
| the framework of the wrecked airship at Barrow. According toa 
| contemporary, apparently, it consists of aluminium alloyed with 
| from 3 per cent. to 6 per cent. of copper, about 05 per cent. of 
| magnesium, and from 0.5 per cent. to 0.8 per cent. of manganese. 
| Aluminium in the cast form has a strength of from 12,000 lb. to 
| 15,000 1b. per square inch, but when rolled this may rise to as 
| much as 30,0001b. Duralumin, on the other hand, in the rolled 
| form, has, according tosome tests by Professor E. Wilson, a strength 
of about 60,000 Ib. to 70,000 lb., and by suitable treatment a 
strength 50 per cent. greater is said to be obtained. It is not only 
| strong, but of considerable ductility, a most valuable quality in 
| structural work. The alloy is said to be greatly influenced by heat 
treatment, and, in some forms at least, if heated ina flame and 
then cooled in air it becomes brittle. This may possibly explain 
| the failure of the airship framework if it could be shown that heat 
had been applied for welding, soldering, or riveting. This is, 
however, only a speculation. 


Some experiments made on a small scale in the 
Colorado School of Mines by E. T. Dittus and R. G. Bowman were 
described in a paper read at the meeting in Toronto of the 
| American Electro-chemical Society, September 2Ist to 23rd. 
| The conclusions of the authors are as follows: Molybdenum 
steel can be made in the electric furnace by the direct re- 
duction of iron ore and the addition of molybdenum in the 

form of molybdenite MoS,. Molybdenum steel of low sulphur 
| content can produced from molybdenite by the use of ferro- 
silicon as a desulphuriser. Molybdenum steel of low sulphur con- 
tent can be produced from molybdenite in the form of low grade 
concentrates by the use of ferro-silicon as a desulpkuriser. With 
regard to the design of a furnace for small scale operations, the 
experiments indicate that: The Girod principle as used was 
superior to the Heroult ; a tilting furnace would be more effective 
than a stationary furnace; the tap hole on a stationary furnace 
should be made short, with a steep inclination ; ample provision 


satisfactory binding material for crushed magnesite. The in- 
vestigations were in general qualitative rather than quantitative, 
so it is emphasised that further experiments will be necessary to 
determine the loss and distribution of molybdenum and also to 
ascertain what proportions of sulphur are removed by the ferro- 
silicon and the slag. 


Tue following appears in a paper on “ Internal Com- 
bustion Engines for Power Stations,” read before the Incorporated 
Municipal Electrical Association by Mr. R. M. Carr :—‘‘ On a fully 
loaded suction plant 1 1b. of anthracite would be required per 
brake horse-power hour, which at 30s. per ton would cost for, say, 
a 300 horse-power engine, 4s. per hour for fuel, while a pressure 
plant burning bituminous coal would require 14 lb. per brake 
horse-power hour, which, at 10s. per ton, for the same size of plant 
would work out at 2s. per hour. This figure for anthracite may be 
considered rather high, but there are many places where it costs 
even more, and there are very few districts where it can compete 
successfully with bituminous coal, even after allowing for the 
extra quantity of the latter required. Another advantage which 
the pressure plant has over the suction type is that it is much 
more elastic in operation. When erecting suction producers a 
separate plant should be put down for each engine, but with a 
pressure plant the producers can be connected in parallel through 
an omnibus main in the same way that boilers and steam engines 
are connected, and the various engines can be started up or shut 
down as required without affecting the producer plant, and this is 
really the only way to cope successfully with the varying load of a 
central station. The holder ensures a comparatively even quality 
of gas, which is absolutely essential, as a varying quality means 
miss-firing, indifferent governing, and all the attendant evils at a 
time when steady running is most necessary.” 


ParticuLars of a modern system of welding fractured 
shafts without removing any part of the armature are given in the 
columns of Hlectrical Engineering. The coils are protected from 
the heat of the furnace by a sheet-iron hood, and the space 
between the end of the hood and the ends of the coils is filled with 
a heat-insulating mixture of clay and asbestos. The armature is 
also protected by short square blades attached to a pair of long- 
-handled shears, which fit closely round the ‘shaft. In addition to 
this, the shaft is also encircled by a perforated U-pipe, through 
which compressed air passes, producing a cooling effect by its 
expansion, A special portable oil furnace is used, working under 
a compressed air draught. The stump of the fractured shaft is 
inserted through a small aperture in the side of the furnace, and 
in 10 minutes a 3}in. shaft can be brought toa welding heat. Alto- 
gether five heats are required. After the successive heats the arma- 
ture shaft is swelled for nearly the whole of its length by a 100 lb, 
horizontally suspended rammer, drawn down to about half its 
original thickness under a steam hammer, and split down the 
centre to form the V-shaped scarfs for the wedge-shaped end of 
the piece which is to be welded on. For the final weld the shaft 
stump and the axle piece are brought toa welding heat in separate 
furnaces, and covered with a special powder. The axle is then 
taken to the furnace containing the armature shaft, and the wedge 
is driven firmly into place by the rammer. It is stated that more 
than 100 welds have been made by this process without a failure. 
The process takes two hours from the time the protective casing is 





put on until the shaft is ready for the lathe, the weld costing 34s. 
as against £10 to £14 for the cost of a new shaft. 


for heating the tap hole should be made; tar does not make a | 





MISCELLANEA. 
Tue British Acting Consul-General at Canea reports 


that there are many iron ore deposits in Crete, but owing to the 
distance of most of the deposits from the coast and the lack of 
transport facilities, only one of them has been worked, The 
Cretan ore is said to contain considerable quantities of phosphorus. 
No shipments have yet been made from the only mine that is being 
worked, but about 10,000 tons are said to be now ready, and it is 
claimed that 15,000 tons could be shipped annually. 


THE first 110,000-volt transmission system in Europe 
is reported by E. G. Fischinger in the Llectrotechnische Zeitschrift 
for August 17th. This line extends from the main plant of the 
Lauchammer metallurgical works to two other plants and through 
the district around the towns of Grossenhain, Oschatz and Meissen 
in Saxony. Bituminous coal is mined near the main plant, and 
the energy is transmitted electrically in preference to shipping the 
coal to small central stations. The generating station will contain 
finally four three-phase turbo-generators, each of 5000 kilowatts 
capacity. It is expected that 12,000 kilowatts will be supplied to 
the towns mentioned, and for this local supply the voltage will 
be stepped down to 60,000 and 15,000 volts, 


Tue returns compiled by Lloyd’s Register of Shipping 
show that, excluding warships, there were 493 vessels of 
1,446,317 tons gross under construction in the United Kingdom at 
the close of the quarter ended September 30th last. This tonnage 
is about 30,000 tons less than that which was in hand at the end of 
the preceding quarter, but exceeds by 292,000 tons the tonnage 
building in September last year. The total number of warships 
under construction was 69 vessels of 418,550 tons displacement. 
These comprise 10 vessels of 87,440 tons being built at Royal Dock- 
yards, 53 of 270,560 tons being built for the British Government at 

rivate yards, and 6 vessels of 60,550 foreign (or not stated) being 
Built at private yards. The British warships under construction 
comprise 7 battleships, 5 armoured cruisers, 8 protected cruisers, 
2 third-class cruisers, 28 to: o-boat destroyers, and 13 submarines, 
The foreign (or not stated) warships under construction are one 
battleship, one armoured cruiser, two scouts, and two torpedo- 
boat destroyers. 


Tue production of Britannia metal, which was formerly 
an important industry at Birmingham and Sheffield, has practically 
died out as an industry in this country. The metal was used 
especially in the manufacture of coffee and tea services, and to a 
limited extent in the production of spoons and forks. The proper 
composition of a good quality of Britannia metal is 90 per cent. 
tin, 8 per cent. antimony, and 2 per cent. copper, and when tin 
sold at £60 to £70 per ton the metal was cheap and filled the place 
now occupied by German silver. Since, however, the price of tin 
has risen to £190 or more per ton the value of Britannia metal has 
so increased that it is more economica] to use German silver, 
though the cost of the manufacture of German silver is much 
hizher. It is still used to some extent for the manufacture of hot 
water jugs, coffee and tea pots, sugar basins, soup tureens, dish 
covers, soap boxes, &c. It is also used toa limited extent when 
applied to the cheapest kinds of brushes, mirrors, &c., by the 
electro-plating process. 


In an article on “Openings for Stationary Petrol 
Motors in Canada,” appearing in the columns of the Commercia/ 
Motor, it is stated that British manufacturers appear to ignore 
this field for some inscrutable reason, or else when they do enter- 
tain the idea of supplying the Canadian market they demand such 
terms from the local agents that they decline to accept them for 
the simple reason that the United States producer is most liberal 
in his treatment. In Montreal the writer of the article discussed 
the subject with one importer, a young English fellow, whose 
lamentations against British methods were emphatic. He was in 
need of a small cheap motor of about 4 to 6 horse-power. He had 
attempted to favour British manufacturers, as he had an imme- 
diate order for 144 small engines. He could not secure what he 
demanded, and, though negotiations were in progress, the impor- 
tunity of his various customers resulted in the order being sent to 
the United States. It was acknowledged in three days, and 
within a week the goods were in his hands. 


Tur new Bellini-Tosi directed-wave system for wireless 
work, states the Hlectrical Review and Western Electrician, is likely 
to prove valuable on shipboard. Experiments are being made with 
apparatus on the Provence, one of the vessels of the Compagnie 
Transatlantique. Two aerials crossed at right angles are used, 
together with a set of revolving induction coils mounted so that 
the strength of the waves in each aerial can be varied. The result 
is that such a crossed aerial can be made tosend out waves towards 
any desired point of the horizon. Quite recently it was found that 
four crossed aerials were an improvement over two aerials, and this 
allowed of shortening up on the horizontal wire leading to the 
instruments. This is of great advantage on shipboard. he 
instrument for directing the waves, known as radio-goniometer 
has been modified to correspond, and is constructed at the Ducretet 
establishment in Paris. It contains eight fixed coils and an inner 
rotating coil, so that by turning this about a graduated circle the 
waves can be directed to any point. The ship can find its position 
with reference to shore posts by using the present instruments, and 
this will be of great advantage during fogs. 


Some little time ago Mr. J. S. Peck delivered a lecture 
before the Manchester Section of the Institution of Electrical 
Engineers, in which he dealt with the progress made in America 
in connection with certain branches of electrical work. It appears 
that in turbo machinery the tendency is towards higher and higher 
speeds. For 25-period work 1500 revolutions per minute is the 
minimum speed for all machines, regardless of size, while for 60 
periods 3600 r revolutions per minute is used up to about 2500 kilo- 
watts, and 1800 revolutions per minute from 3000 kilowatts to 





| 15,000 kilowatts. Peripheral speeds of field magnets run up to 


23,000ft. per minute. With reference to direct-current turbos, 
much greater progress has been made in Great Britain than in 
America, for while large numbers of very small machines are being 
built in America, the large ones are few, and in general of slower 
speed than are found here. One of the large manufacturing com- 
panies is advocating for direct-current work a high-speed alternat- 
ing-current turbo with a 60- period rotary converter. The 
alternating-current end of the rotary may be connected direct to 
the generator, so that it starts and stops with the generator, and 
no synchronising apparatus or transformers are required. 


OBSERVANT persons who frequent the neighbourhood of 
St. Martins-le-Grand, states the Hlectrical Engineer, may have 
noticed two masts which have recently been erected on the roof of 
the building known asG.P.0. West. These masts, which are 50ft. 
high, and stand about 240ft. apart, support a system of bare 
copper wires forming the antenna or aerial of a wireless station in 
connection with the laboratory of the General Post-office Engi- 
neering Department. ‘The main purpose of this installation is 
experimental. Developments of the theory and practice of wire- 
less communications are proceeding at a rapid rate, and in the pro- 
jection of new stations, as well as in the maintenance of existing 
stations, much work of an experimental nature has to be under- 
taken. ‘Traffic considerations permitting, it has often been neces- 
sary in the past to convert temporarily a commercial station into 
a laboratory or test room for experimental purposes. The wire- 
less equipment referred to will allow experimental work to be carried 
out with greater facility and at less expense than heretofore, 
and at the same time will enable new devices which inventors sub- 
mit to the Postmaster-General from time to time, and which they 
claim to be improvements on the apparatus actually in use. to be 
placed under closer observation than formerly and to be tested 
under practical conditions. 
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by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions, 

aar All letters intended for insertion in Tuk ENGINRER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anony tions, 

4a” ~=We cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 





we must, 


INQUIRIES. 
PLUMBAGO CRUCIBLES. 
Sir,—Will any of your resders be good enough to inform me if there is 
any book published in English on the manufacture of plumbago crucibles ? 
October 2nd. CRUCIBLES. 








MEETINGS NEXT WEER. 


(See ‘* Forthcoming Engagements” page 368.) 
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Miners’ Wages, 


Mr. Enocnu Epwarps, M.P., President of the 
Miners’ Federation, professes to be very anxious 


that the wages question should be thoroughly 
understood. At Southport, on Tuesday, in the 
course of a speech which has been widely reported 
and read, in view of its bearing upon the threat of 
a national coal strike, Mr. Edwards bemoaned the 
circumstance that ‘the general public often mis- 
understood the position of miners as to wages.”’ 
Unfortunately, it isso. On no aspect of the labour 
problem does more misconception exist in the 
public mind than on the subject of miners’ wages. 
Still more, unfortunately, the miners’ leaders are at 
no special pains to remove the misconception. 
Time after time in the Socialist and Labour Press, 
in pamphlets and leaflets distributed among the 
general public, from platforms and street corners, 
and even in the columns of the ordinary news- 
papers, it is stated that miners’ wages only amount 
to ls. or 2s. per ton of coal raised, when, as a 
matter of fact, the wages paid in the coal industry 
reach, on the average, 6s. per ton; but where 
is the miners’ leader who has the courage to 
correct the mis-statements? On the very day 
that Mr. -dwards’ presidential address was 
reported a ‘letter appeared in the newsapers 
saying that miners raised coal for ls. 3d. to 
ls. 6d. per ton. This statement is constantly 
made in the Press and on the platform, and is 
readily accepted by thousands of the public. Yet 
the fact is that the average output of coal in this 
country per worker employed at the mines is only 
one ton per day. Does anyone believe that our 
miners’ wages are as low as ls. 3d. or ls. 6d. per 
day on the average? As we write we have before 
us a pile of pamphlets, newspaper articles, letters, 
and reports of speeches asserting that miners’ wages 
vary from &d. to 2s. per ton of coal. Such are the 
falsehoods from which the general public derives its 
views of miners’ wages, and no miners’ leader— 
not even Mr. Edwards—ever tries to stem the 
torrent of misrepresentation, or to rectify the 
dangerous misconception created. On the other 
hand, the miners constantly have it dinned into their 
ears by mendacious Socialists that the coalowners 
are making fabulous profits. Only last week, in a 
Socialist journal with a considerable circulation 
in the mining districts, it was stated that the 
profits on coal mining in this country exceeded 
£60,000,000 a year. The statement is ridiculous, 
but will Mr. Edwards take the trouble to con- 
tradict it ? 

It was misconception which led to the Eight 
Hours Act—-a measure which has defeated its 
own object, aggravated the old difficulties of 
the mining industry, and created new ones; 
but the miners’ leaders did not raise their 
voices to dispel the misconception. No; they 
helped to create it. They told the miners that the 
Eight Hours Act would be a great boon to them. 
They told the public and Parliament, among other 
things, that with an eight hours law in operation 
there would be fewer accidents. Now that the 
eight hours blunder is revealed in diminished 
earnings, in inconvenient working shifts, in the loss 
of much evening and week-end leisure, and in a 
large increase of accidents, we hear no word of 
acknowledgment from the leaders that they 





an absurd Bill enacting that all mines and all 
men, regardless of natural variations and indi- 
vidual abilities and character of occupation, 
should work on a princiiple of rigid uniformity. 
And to-day, when a huge and disastrous strike 
threatens, partly because the miners are suffering 
from grievances created by an Act of Parliament 
promoted by their own Federation, and partly 
because their passions are inflamed by ranting and 
untruthful agitators, we search the speeches 
of Mr. Edwards and ‘his colleagues in vain for a 
word of sincere guidance. No voice is raised to 
condemn the Eight Hours Act—the prime factor in 
the mischief. The president of the Federation, 
who is so pained to find the public misinformed by 
the ordinary Press, has nothing to say about the mis- 
statements spread, and the false hopes raised, among 
his own rank and file by the Labour Press and Party. 
This minimum wage agitation, exactly like the 
eight hours agitation, is based absolutely upon 
misconception, which the leaders not only refuse to 
root out, but which they deliberately sow and 
cultivate. The time has come for plain speaking. 
The time has come to get to close grips with the 
facts. The outside public is told that the labour 
cost of raising coal is only 1s. ur 2s. per ton, and 
left to conclude that the demand of the miners for 
a minimum wage is quite reasonable. The miners 
are told that their employers are making huge 
profits, that they ought to strike for higher wages, 
and that both public and Parliament will support 
them in their demands. The campaign of mendacity 
lately conducted in our mining villages is an un- 
speakable outrage on the freedom of speech. And 
now, to crown it all, and in this moment of crisis, 
we have an inflammatory presidential address 
delivered at the meeting of the Miners’ Federation. 
Mr. Edwards says that the miners demand a fair 
day’s wage for a fair day’s work, and pledges the 
Federation to “force this question to the hilt.’ 
This is the kind of speech we get only four days 
after the representatives of the coalowners in every 
district in the kingdom met the miners’ leaders, 
including Mr. Edwards himself, and laid it down 
solemnly that “the owners recognised the right of 
the workmen who are engaged in places which are 
abnormal to receive wages commensurate with the 
work performed.’”’ Mr. Edwards says the miners 
are ‘asserting a principle—the right of a man to 
his wage when he has worked for it.” The ordinary 
reader of Mr. Edwards’ speech is left to conclude 
that the coalowners do not accept this “ prin- 
ciple’—that they deny this “right.” Nothing 
could be further from the truth. The principle is 
conceded. The right is acknowledged. It has 
always been customary to grant special allow- 
ances, over and above price-list figures, to miners 
when working in specially difficult stalls, in spite 
of legal declarations that such allowances cannot 
be claimed in the absence of agreements to that 
effect. To draw the line between normal and 
abnormal places and fix the allowances has 
invariably presented difficulties; and the coal- 
owners would welcome any equitable scheme that 
could be devised for the solution of these diffi- 
culties. But the miners’ demand, as put forward 
at the conference with the coalowners last Friday 
—the first national conference of owners and 
miners held in this country, it may be observed 
—and remitted to the districts for local negotiation, 
is for “full wages” for men employed in “ abnormal 
places.” The injustice of this is rank. The seam 
price lists for ripping, cutting, filling, timbering, 
&e., are fixed just as high, at the beginning, in every 
pit, as the miners with their powerful union can 
force them. Each price list is based upon the 
ordinary conditions—the regular run of the seam, 
and the usual costs and prices of the coal—and 
it is not too much to say that, relatively to 
capital invested and selling price realised, and 
comparatively to skill required, coal mining 
yields the highest wages in British industry. 
When, therefore, abnormal places are reached, 
surely the miner should be prepared to stand some 
portion of the loss involved in working them through 
to normal again. Full wages for abnormal places 
are out of the question, for two unanswerable 
reasons—first, because there is abnormal coal : and, 
secondly, because there are abnormal men as well 
as places. Not only is the tonnage of coal got 
from abnormally difficult places less, per unit. of 
labour, than that got out of normal places, but, 
owing to shale, stone, breakages, tc., the market 
value of the coal thus got is generally below 
the average. Sometimes the coal is nothing 
better than smudge. The special faults of the 
abnormal place—the very faults which render 
it impossible for the miner to make full wages— 








FOUR-PAGE SUPPLEMENT—THK WORKS OF THR SOCIRTA Teva. 





blundered when they invited Parliament to pass 





also render the coal inferior in quality as well as 





360 





THE ENGINEER 








Oct. 6, 191] 





——___., 





deficient in tonnage. If, therefore, full wages are 
to be paid for every hour worked in abnormal 
places getting abnormal coal, how can the full price 
list figures be maintained for the ordinary run of the 
seams ? 

The margin between productive costs and 
selling prices is now so meagre that some of our 
colliery companies are paying no dividends, and 
the margin between the price of some of our coal 
and continental and American coal has disappeared, 
or become so small, that we are losing long- 
established trade connections. Besides — and 
this is really the crux of the problem—every indi- 
vidual man cannot be trusted to do a fair day’s 
work for his pay when working on a time wage 
where supervision is difficult and where the natural 
conditions lend themselves so readily to the devices 
of the shirker. The principle of payment by ton- 
nage raised is essential in the mining industry, and 
payment for working in abnormal places—special 
allowances amounting to time wages—must be fixed 
well below the average piece earnings or shirking 
will be subsidised, to the detriment not only of the 
coalowners and the coal consumers, but of every 
honest miner who is prepared to give fair service 
for fair pay. 


Recent Mallet Locomotives. 


IN our impression for September 15th we com- 
mented on the policy of using single unit expresses 
on the Northern Railway of France, and on the 
“ Baltic ” locomotives, which are expected to work 
trains of 400 tons behind the tender. up inclines of 
one in 200 at 60 miles an hour. Our criticisms do 
not, of course, apply to the very exceptional traffic 
in grain and minerals carried on in the United States 
in some mountainous districts. It has been demon- 
strated, at all events, that there piloting or double 
heading is much more expensive than the work of 
single engines of enormous size and weight. An 
example of the type will be found on page 292 of 
THE ENGINEER for September 15th. These are 
double-bogie single-boiler Mallet locomotives with 
superheaters, carried on sixteen wheels, and weigh- 


ing about, it is stated, 200 English tons, or 
25 tons per axle. Within the last few days 
we have received one of the _ interesting 


monthly bulletins issued by the American Loco- 
motive Company of New York. I6 is in effect a 
report on a competitive trial of one new compound 
Mallet engine, a twelve-wheel, and a consolidation 
locomotive. Noneof the three has a superheater, 
and only the Mallet is compound. This last is the 
first of a group of new engines. The report is by 
no means as clear as is desirable, being, indeed, 
even inconsistent, if not contradictory, in several 
places. Thus we are told in the text that the 
Mallet alone hauls trains weighing 1180 tons 
behind the tender which formerly required one 
twelve-wheel and one consolidation engine working 
together. In the table, however, the experimental 
load is given as 1500 tons for the Mallet engines, 
and the gain is 44.3 per cent. instead of 100 per cent. 
That is to say, the Mallet is not twice as efficient 
as either of the other engines. There is a saving 
in coal of 36 per cent. per 1000 ton-miles, as com- 
pared with the consumption of one of the twelve- 
wheeled engines. 

The Bulletin gives, ostensibly, full as well 
as precise particulars of an experiment made 
on the Norfolk and Western Railway. We 
find, nevertheless, as we have said, matters of 
statement which require explanation or are not 
easily followed out in their implications. The 
engines tried in competition were the Mallet, 
weighing in round numbers 167 English tons on 
sixteen driving wheels, or 10.7 tons per wheel; two 
high-pressure and two low-pressure cylinders, 
244in. and 39in. by 30in. stroke; 5388 square feet 
heating surface and 75 square feet of grate. The 
second locomotive was Class W., a consolida- 
tion engine, 2-8 type, with cylinders 2lin. by 30in.; 
heating surface, 2415 square feet; weighing nearly 
69 English tons. The third was Class MI, with 
twelve wheels, and a total weight of nearly 90 tons. 
Although particulars of three engines are given, 
only the Mallet and a _ twelve-wheel engine, 
Class M-2, took part in the six experiments, par- 
ticulars of which are tabulated. They were made 
with a Westinghouse tractometer car at maximum 
speeds of about 13 miles an hour between Roanoke 
and Christianburg, a distance of 294 miles, on the 
Norfolk and Western Railroad. The first 174 miles 
is undulating, the remaining twelve a continuous 
mountain incline averaging about 1.32 per cent. We 
shall not attempt to follow the figures out in detail. 
''he question of interest is, of course, why a saving in 


cent. per 1000 ton-miles was secured with the 
Mallet as compared with the simple engine. Was it 
due to the increased weight and power of the loco- 
motive, or to compounding? The data are 
mixed up. Thus in one place we are told 
that the Mallet hauled 50 per cent. more cars 
and 44.3 per cent. more tonnage than the twelve- 
wheeled engine; in others that the difference was 
50 per cent. more weight behind the tender. We 
may let this pass as referring to different trips. The 
performances of the two simple engines were nearly 
alike, although one weighed about 13 tons more 
than the other. There is nothing here to induce 
the belief that weight was in any way a factor. 
We must turn elsewhere for an explanation. It 
appears that it may be found to a considerable 
extent in the boiler performance. The Mallet 
boiler made 9.45 lb. of steam from and at 212 deg. 
per pound of coal. The efficiency claimed is 65 per 
cent. Although we have not as yet a promised 
report on the economical performance of the boiler 
of the smaller engine actually tried in the competi- 
tion, we have figures for a very similar locomotive, 
which show an efficiency of about 50 per cent. only 
as against 65. Thus it would seem that not far 
from one-fourth of the whole saving in the cost of fuel 
is due, not to difference in load or to compounding, 
but simply to the augmented economical efficiency 
of the boiler with tubes 24in. in diameter, and not 
less than 24ft. long, and a smoke-box temperature 
of only 514 deg. Fah., against tubes 1Sft. Sin. long 
for the twelve-wheeled engine. 

An interesting feature of the report is that it 
lends no confirmation to the statements which have 
been made concerning the reduction in train resist- 
ance which our readers will remember has been 
claimed for the use of large wagons. The excerpt 
from the tractometer chart published is not very 
informing. The maximum starting pull was 
121,000 lb., and it varied between that and 
52,000 lb. We shall not be far wrong if we take 
60,000 lb. as the average resistance behind the 
tender. The grade was 1.28 per cent., representing 
for gravity 25.6 lb. per American ton of 2000 lb. 
Taking the load behind the tender as 1500 tons, 
and the pull as 60,000 Ib., we have 40 lb. per ton 
gross, and deducting 25.6 lb. for gravity, we have 
left 14.4 lb. per ton for rolling resistance, or about 
three times the amount which we have been told it 
is by the American Locomotive Company of New 
York in a bulletin referred to in our issue for May 
6th, wherein we have resistances as low as 2.93 lb., 
while 6 lb. is a large aliowance. In the experiment 
under consideration the train weighed 1541.1 tons, 
represented by twenty-three wagons. This is 67 tons 
per wagon, so they were large enough to realise all 
the benefits to be derived from size. The train 
hauled: by the twelve-wheeled locomotive weighed 
1046 tons, carried in fifteen wagons, or 70 tons 
within a small fraction. There is nothing in these 
figures to explain the discrepancy. 

It is well understood that an average never 
represents whaé really takes place, save for an 
instant, and allowances must be made for this fact. 
But it is confusing in an extreme degree to mix 
averages as they have been mixed in this report 
Thus the average inclines are given as a maximum 
on one section as 2 per cent., up which the Mallet 
engine, taking a train of 1041 tons, did the work of 
two other locomotives—a twelve-wheel and a 
consolidation engine working together. In another 
place the average grade is given as 1.28 per cent., 
in another as 1.32 per cent. It appears that the 
experiments were not made in regular work, but 
with special trains running backwards and for- 
wards. A set of four diagrams are given. The 
reversing lever was in the seventh notch, and the 
diagrams are nearly rectangular. That is to say, 
no expansion worth naming was obtained save 
that due to compounding. The average indicated 
horse-power was 1604, and the draw-bar power 
1347. 

We have said enough, we think, to show that 
something would be gained by re-editing the report 
and publishing it with that on the performance of 
Class M 2 engine, which is, we assume, similar to 
Class M 1, of which alone particulars are tabulated. 
The difficulty of identification crops up constantly 
in a very aggravating way, which might have been 
quite easily avoided. 


The Growth of Docks. 


THE growth of ships has advanced in recent 
years by leaps and bounds, both in the mercantile 
marine and in the Navy. Technically there is no 
difficulty in building even larger vessels, and there is 
every inducement to advance in size, both on the 





coal, amounting in some cases to as much as 36 per 





score of economical working and of comfort for 


passengers. The limiting factor is, and always has 
been, draught of water in channels and capacity of 
available dry docks. Sir William White expresseq 
the opinion eight years ago that all first-class ports 
should have provision for ships up to 1000ft. in 
length in dry docks with 100ft. width of entraneg 
and 35ft. depth of water at ordinary spring sides, 
and the time has arrived more speedily perhaps than 
he had’ anticipated when these demands represent 
the minimum that is urgently required. It hag 
always been the case that the provision of docks 
and channels has lagged behind the necessities of 
the time; when the Lucania and the Campania 
were ready for docking Glasgow had no accom- 
modation for them, and it was five years later 
before the present largest dock, which is now again 
too small, was ready for use. When the Lusitania 
was built she had to be dry-docked in Liverpool, 
and when the Aquitania, now under construction 
at Clydebank is ready, the new dock which is to be 
built at Renfrew will still not be available for her 
use. 


The new dry dock at Belfast was only just com- 
plete in time for the graving of the Olympic, but 
that is explainable by the fact that the dock took 
seven years to complete, or double the anticipated 
time, owing, in large measure, to unforeseen (iffi- 
culties of construction. Not less important is the 
limitation of docking accommodation for our 
largest warships, though this is in rapid progress 
of mending, and the controlling factor in their 
case is not so much length as depth and breadth. 
Mr. McKenna stated in the House of Commons 
that there were fourteen Admiralty docks and nine 
private docks in the United Kingdom capable of 
receiving vessels of Dreadnought dimensions, of 
which fourteen were available for the North Sea 
and the English Channel, a statement which he 
subsequently corrected by saying there would be 
fifteen available when those in process of construc- 
tion were completed. This will not be for about 
five years, and at present we have only one available, 
that at Hebburn-on-Tyne, which, with a length of 
700ft., was given a breadth of 90ft., the depth of 
water over sill being only 29ft. at high water of 
ordinary spring tides, and this would render the 
dock useless for docking a damaged warship of 
increased draught. The naval authorities are 
rapidly putting the matter right, for the new 
docks at Rosyth, Sheerness, Portsmouth, and 
Devonport will remedy all that. It is the 
increasing dimension of liners which demands 
more generous provision of docking accommo- 
dation. The Trafalgar Dock at Southampton is 
being widened and deepened, and when com- 
pleted in the near future will be 897ft. in length, 
100ft. wide at the entrance, with a depth of water 
over the sill at ordinary spring tides of 35ft.; even 
then it would not take the damaged Olympic, which 
is reported to have drawn 39ft. by the stern. At 
Belfast there is the new Alexandra Dock, Oft. 
long, 96ft. wide at entrance, and having a depth at 
ordinary high-water spring tides of 33ft.; in 
addition to these there is to be constructed at 
Renfrew, near Glasgow, a dock of 1020ft. long, 
110ft. width of entrance, and 40ft. depth of water, 
while Liverpool and Birkenhead have also their 
large dry docks. The point is that advance in 
dimensions of ships is more rapid than advance in 
dimensions of docks, and already ships are being 
spoken of for which there will be barely room in 
the large new docks as completed; but perliaps 
this is inevitable when the financial position is 
considered, for the largest ships are not numerous 
enough to support the docks, and in any case 
the largest ships can be built in little over two 
years, while the largest docks take about five 
years to construct. There is all the more necessity 
to exercise wise foresight in making these pro- 
visions for increasing size of ships. Connected 
with the question of size of docks there is the 
correlated problem of depth of water in the channels 
by which they are approached, and thereby hangs 
a tale in the case of the new dock which is projected 
by the Clyde Trust to be placed at Renfrew, and 
to be the largest in the world. The waters of the 
Clyde come under the jurisdiction of three separate 
corporations, the Clyde Navigation Trust, Clyde 
Lighthouses Trust, and the Greenock Harbour 
Trust, and naturally there are occasional con- 
flicting interests which do not always make 
for the welfare of the river. Lord Inverclyde, 
in the early part of the year, when the provisional 
order for the Renfrew dock was being promoted, 
spoke very strongly on the question of placing such 
a large dock so far up a narrow and tortuous river ; 
he advocated the claims of the Greenock Harbour 
Trust, that Greenock was the proper place for such 








a dock, and asked very pertinently whether the 
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Clyde Trustees thought it likely that owners of 
such vessels as the Lusitania or the Aquitania 
would ever bring these huge vessels up the Clyde 
again, when they had once got them safely down, 
especially when Belfast and Liverpool were not far 
away. He also advocated the formation of a Clyde 
Conservancy Board, which should combine the 
oftices of the three separate Trusts now concerned 
in the management of the river ; both recommenda- 
tions appeal to the ordinary man, but the Chairman 
of the Clyde Trust replied that the matter of the 
site had been carefully considered, that the dock 
could be divided to suit smaller ships, and was at 
the centre of the Clyde shipbuilding area; also that 
in case of war a damaged battleship could be docked 
out of range of the enemy’s guns. He agreed that 
the formation of a Conservancy Board had some 
advocates among the members of the Clyde Trust 
itself, but that shere were difficulties in the way of 
bringing the union about, the upshot of all this 
being that the immediate deepening and widening 
of the river is to be proceeded with. 
Under their present powers the Clyde Trustees 
cannot deepen the channel beyond a depth of 23ft. 
at low water, and parliamentary sanction is to be 
applied for to enable dredging to be done to a depth 
of 27ft. below low water mark. The Chairman of 
the Clyde Lighthouses Trust, by whom the pro- 
visional order is to be promoted, claimed that the 
Trust was not only fulfilling actual wants, but 
anticipating future needs ; if it be remembered, how- 
ever, that the last deepening took fifteen years to 
accomplish, it is not difficulé to imagine that the 
growth of dimensions of liners may easily overpass 
the rate of progression of the Clyde deepening 
operations. There is always this to be said, that if 
the largest ships become rapidly greater in size, 
there will also be a concomitant growth in those of 
somewhat smaller dimensions, so that there will 
always be ships for docks, whether there are 
sufficient large docks for the largest ships or not. 


The End of the Irish Strike. 


ALTHOUGH the Irish railway strike came virtually 
to an end a week ago, the terms of settlement 
remained to be arranged, and it was not until 
Wednesday night that the announcement was made 
officially by the representatives to their men that 
the terms offered by the three railway companies 
involved, viz., the Great Southern and Western, 
the Great Northern, and the Midland Great Western, 
had been accepted. These terms, considering the 
whole conditions of the dispute, must be considered 
exceedingly generous. The companies promise to 
take back ninety per cent. of the men still out, to 
reinstate them as far as possible in their old 
positions, and to allow their promotion and benefits 

pensions, «c.—to stand. This means _practi- 
cally that all the men return to work, for the 


numbers, including the engineering branches, 
who have not already made their peace with 
the companies number only a few hundreds. 
The strike has been a most valuable lesson 


hoth to the unions and the railways, for it has 
shown the former how weak their position really is, 
and the latter that if only they show a firm front 
and receive the assistance from the Government in 
performing duties which they are legally bound to 
perform, victory will rest with them. The strike 
broke out on the 10th of last month when two 
porters in the Great Southern and Western Com- 
panies’ goods yards at Kingsbridge refused to 
handle timber which had been consigned to the 
company by a firm which was at loggerheads with 
its men. The company insisted that the timber 
should be handled, and more men on the system 
went out day by day. Some days later the execu- 
tive of the Amalgamated Society of Railway Ser- 
vants met in Dublin, and decided to call a general 
strike. This took place on September 21st, but the 
bulk of the men on the other two lines seeing the 
weakness of their position refused to respond, and 
though there was much disorganisation of traffic, the 
strike was never anything like complete except on 
the Great Southern and Western. Moreover, almost 
from the first the men began to return to work, so 
that when the mechanics of the Inchicore Works and 
the permanent way men are excluded, there were only 
very few hundreds left out on Wednesday. The strike 
can only be regarded from the men’s point of view 
as an absolute failure. They made an ill-timed bid 
for recognition and did not get it, and attempted to 
coerce the companies into following a course which 
it was illegal for them to follow. In this also they 
failed hopelessly, and a week or more ago the 

blackleg’’ timber was being handled without a 
word of protest. One of the best features of the 


Board of Trade and the Government. The former 
made no attempt to force the companies into a 
weak attitude with regard to the men as it did in 
both the English disputes, and the latter did its 
duty in keeping the peace. Added to this the 
sympathy of the public with the strikers was 
entirely lacking. Hence with everything against 
them their overthrow was a foregone conclusion. 








THE IRON AND STEEL INSTITUTE. 





Tat Autumn Conference of the Iron and Steel 
Institute, which, if carried out as originally planned, 
would have opened at Turin on Monday last, was held in 
the hall of the Institution of Civil Engineers on October 
5th. The Duke of Devonshire, President, occupied the 
chair, and was supported by two past-presidents, Sir 
Hugh Bell and Sir Robert Hadfield. 

The President, in opening the proceedings, said that it 
was a matter of very great regret to all members of the 
Institute that the Council, after full consideration of the 
circumstances, had to arrive at the conclusion to postpone 
the visit which the Institute proposed to make to Italy. 
For various reasons it was found that a good many of those 
who had intended to take part in the Italian meeting were 
compelled to withdraw their names, and the numbers of 


pated in the Conference became so small that the Council 
had no option but to abandon the meeting. The chief 
reason for the shrinkage in numbers was the trouble in 
this country in connection with various labour disputes, 
the result being that many members were unable to be 
absent from England for so long a time as the meeting 
would have entailed. In these circumstances it was felt 
that the Conference could not be held at the present time. 
The Council felt that after all the trouble which has been 
taken by those who were to have been the hosts of the 
Institute that it would not be proper to go to Italy with 
only a small representation, and the Council had accord- 
ingly to express their regrets to their intended hosts and 
to send apologies for not making the visit. 

A letter has been addressed to the President of the 
Association in Italy expressing the great regret of the 
Institute, and he as President hoped that he might in 
the course of a day or two see the Italian Ambassador, 
and personally present the apologies of the Institute, and 
express great gratitude for all the trouble which had 
been taken on behalf of the members of the Institute. He 
knew that everything possible had been done to give 
members a very cordial] welcome in Italy, and he could only 
again express the great regret of the members that the 
visit had to be postponed. 

It was proposed with the assent of the members that 
the papers prepared by the Italian members should be 
presented to the Institute and appear in the “ Trans- 
actions,” but that the discussion should be deferred until a 
later date. 

The following resolution, which was moved by the 
President and seconded by Sir Hugh Bell, was unanimously 
carried :— 

“That this meeting desires to place on record an ex- 
pression of its most sincere regret that circumstances have 
arisen to deprive the Institute of the honour and privi- 
lege of holding the autumn meeting at Turin, under the 
auspices of its kindred organisation, the Association for 
the Italian Metallurgical Industry. At the same time 
we desire hereby to convey our sense of the great obliga- 
tion under which the Institute has been placed towards 
that Association, and particularly to its distinguished 
President, Mr. G. E. Falck, and to Mr. Ferdinando Gatta, 
at Turin ; Commander Professor Lazzaro Ricci, at Genoa ; 
Mr. Arturo Luzzatto, Deputy to the Chamber, at Rome ; 
the Commander Teodoro Cuttolo, at Naples, in having 
made such extensive arrangements for the Institute's 
private and official reception and entertainment, the 
abandonment of which, on the eve of realisation, has 
undoubtedly caused serious disappointment. The hope 
is expressed that another opportunity will be found for 
such a visit at some future time.”’ 

It is further proposed that a similar expression of 
regret be conveyed to the following, all of whom had 
kindly offered entertainment and hospitality :— 


The Mayor of Turin. 

The Mayor of Genoa. 

The Mayor of Rome. 

The Mayor of Naples. 

The Mayor of Florence. 

The President of the Chamber of Commerce at Turin. 

The President of the Chamber of Commerce of 
Genoa. 

The President of the Chamber of Commerce of 
Naples. 

The President of the Chamber of Commerce of 
Florence. 

The President of the Committee of the Exhibition of 


‘urin. 

The President of the Committee of the Exhibition of 
Rome. 

The President of the Board of the Harbour of Genoa. 

Mr. Michele Ore, Representative of the State Rail- 
ways at the Exhibition of Turin. 

Mr. Agnelli, Manager of the Fabbrica Italiana di 
Automabili at Turin (F.I.A.T. Company). 

Mr. Riccardo Rietti, Director of the Societ’ Siderur- 
gica di Savona. 

Mr. Raffaele Bettini, Director-General of the Terni 
Steel Works. 

Commander the Marquis Giacomo Filippo Durazzo 
Pallavici, President of the Ilva Company, «t 
Naples. 


The reading and discussion of papers was then proceeded 


those going from this country who would have partici- | 


The papers which were read and discussed were :— 
“The Transformations of Steel within the Limits of the 
Temperatures Employed in Heat-treatment,” by Mr. L. 
Grenet ; “ The Mechanical Influence of Carbon on Alloys 
of Iron and Manganese,” by Professor J. O. Arnold and 
Mr. I’. K. Knowles; and “ Temperature Influences on 
Carbon and Iron,” by Mr. E. Adamson. 

The paper by Mr. L. Leigh Fermar “ On the Origin of 
the Iron Ores of Swedish Lapland” was briefly presented. 

The other papers were taken as read. 

A report of the papers and discussion will appear next 
week. 








LITERATURE. 





Shipyard Practice as Applied to Warship Construction, by 
Neil J. McDermaid. Longmans, Green and Co., London. 


Tuts is yet another addition to the literature of purely 
constructional shipbuilding, which already includes a 
goodly number of similar treatises. It is, perhaps, the 
kind of book which is most easy to produce, being 
the published collection of material prepared by a teacher 
for delivery to classes of students, as are previous books 
by Watson and Lovett, for instance; in each case the 
author has transcribed his notes and put them in book 
form. Works upon the same subject by Attwood, Holmes, 
Professor Biles, and Thearle have already dealt fully with 
the same subject in detail, so perhaps it is inevitable that 
Mr. McDermaid’s book should contain nothing that is 
materially distinctive. The volume is limited in its scope, 
treating only of naval construction from the purely prac- 
tical point of view, and that only as applied to warships. 
The preface to the book is composed of two sentences :— 
“This work is intended to provide students and others 
with a knowledge of the actual operations performed 
in the shipyard during the construction of a warship. 
Great care has been taken to include as many as 
possible of the important operations performed both 
during the construction and fitting out of the ship, and 
embraces a course of lectures given to cadets of naval 
construction when instructor at the Royal Naval College, 
Devonport.” 

The first sentence represents the intention of the 
author, and the second in its careless construction may 
be taken to express the somewhat loose way in which the 
book has been put together, for the reader cannot but be 
impressed with the idea that he is perusing the writer’s 
notes as they were jotted down. The work is copiously 
illustrated with very clear sketches, and these will be of 
great service to those for whom they are intended. It is 
essentially a book for students of practical ship construc- 
tion, foremen, draughtsmen, or inspectors, but contains 
little of service to those dealing with design. Even for 
students, it lacks the quality which reveals to them the 
why and wherefore of any particular method advocated, 
simply stating in bald terms an accepted method ; and 
this we think is a serious omission in some cases, leading 
to the habit of relying upon authority and following 
blindly in beaten tracks, but giving no incentive to origi- 
nality of thought. 

It is really the note-book of an assiduous recorder of 
details, going fully into such particulars as the dimensions 
and form of caulking irons, coppering tools, pneumatic 
drills and hammers, making of oars and booms, «c., while 
omitting to make any mention of such an important and 
culminating feature of construction as speed and power 
trials, except for a description of the methods used in 
circle turning tests. There seems to have been little 
endeavour to arrange the material in any kind of ordered 
sequence; the first plate in the book is a general arrange- 
ment of launching ways, a subject which the author has 
been led into by his considerations of the information 
necessary for arrangement of height of keel blocks. He 
returns to the subject of launching again at page 91, going 
fully into details of construction of cradle, sliding ways, 
&e., to return yet again at page 261 to the calculations of 
launching curves. The reader passes inconsequently 
from one subject to another, as, for instance, in the 
following, selected at random :—Barbettes, funnel hatches, 
launching arrangements, riveted work, water-testing, or 
in the latter part of the book, pattern for a shaft bracket, 
launching curves, draught marks, inclining experiments, 
circle turning trials, testing fittings, et seg. There are no 
chapters dividing the book into correlated sections, so 
the student must rely for guidance on the index, 
which is moderately full. To those whose training 
has been done in a Government dockyard, the whole 
book will be curiously familiar, for it bears all 
through the decided impress of the Admiralty stu- 
dent, and might have been gleaned, as it possibly 
was, by one who had passed through the customary 
routine of the building slips, mast house, boat house, and 
mould loft. For this reason it will appeal at once to those 
preparing for the examinations which qualify them for 
technical positions held under the Admiralty, and the 
sketches, which illustrate so clearly all the details 
described, will not only be of great service in making plain 
the recognised methods of procedure, but are in themselves 
admirable examples of the way in which such sketches 
should be made; they are, in fact, the feature of the book. 
A considerable amount of information is given about 
arrangement, fitting, and securing armour, details being 
clear and illustrations good ; but here, again, we find the 
material scattered about the book. Much care has been 
taken with descriptions of fittings which are required for 
ventilating, pumping, draining, and flooding, coaling ship, 
steering, &c., and in these, as in others mentioned, the 
information is full and correct, as would be expected 
when the genesis of the book is considered. 

Taken altogether, we do not think this type of author- 
ship is to be commended, and in the case under considera- 
tion the subject has been already dealt with very fully by 
recent writers. It will be valuable to the class of students 
for which it was originally prepared, but cannot be said 
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THE ELECTRICAL EXHIBITION. 
No, IL.* 

A.tHouGH the Electrical Exhibition now being held 
at Olympia is claimed to constitute the most com- 
prehensive and largest collection of electrical appa- 
ratus that has ever been brought together in one 
building, it would be totally wrong to assume that 
it stands before previous exhibitions with respect to the 
display of large machinery. As a matter of fact the 
majority of firms is showing switch gear meters, electric 
lamps, electric cooking apparatus, small transformers, 
electric heaters, vacuum cleaners, small motors, heating 


with steam from the nozzles, which expand the steam 
from an initial pressure of about 160 ]b. per square inch 
down to atmospheric pressure. The low-pressure part 
of the turbine is constructed in accordance with the 
Parsons reaction design, and this portion of the machine 
serves to expand the steam down to an absolute pressure 
| of about 11b. per square inch. In accordance with the 
usual practice the low-pressure steam enters the turbine 
at the beginning of the reaction section. Under all 
conditions of working the steam distribution is under 
| control of the main governor, and the changes from high 
pressure to low pressure, or to mixed pressure, are 
performed automatically. The dynamo is of the com- 




















Fig. 19—VICKERS ROTARY CONVERTER 


apparatus, testing instruments, accumulators, small 
lighting sets, and so forth. It will be remembered that 
at the previous Exhibition held in Manchester there was 
quite a good display of large machinery, for a sub-station was 
erected in the building, where a rotary converter, a motor 
converter, and a motor generator were to be seen in opera- 
tion. It is true that some good examples of fairly large elec- 
trical machines are to be found at Olympia, but at the same 
time we cannot help thinking that engineers associated 
with heavy work will find the show somewhat disappoint- 
ing. The only firm exhibiting a steam turbo-generating 
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Fig. 20—35,000-VOLT. LIQUID SWITCH 


set is the Brush Electrical Engineering Company of 
Loughborough. The turbine is of the “ Brush-Parsons ”’ 
combined action and reaction mixed pressure type. Its 
output is 400 kilowatts at 220 volts when working with 
high-pressure steam or a mixture of high-pressure and 
low-pressure steam. It will develop an output of 300 
kilowatts when supplied with steam at a pressure of 
16 lb. per square inch absolute. It is designed to work 
with a vacuum of 28in., and at a speed of 2500 
revolutions per minute. There are two rows of blades on 
the impulse wheel, and this wheel is, of course, supplied 


* No. I, appeared September 29th. 


pensated type, and is fitted with auxiliary poles. The 
compensating winding counteracts the armature reaction, 
and the auxiliary poles produce a commutating field in 
the neutral zone. Another exhibit on this stand takes 
the form of a 22.5 kilowatt steam dynamo set. 
also a variable speed induction motor, electric pulley 
blocks, direct current motors, a commutator grinder, and 
an electric omnibus trolley which collects its current from 
overhead wires. 














OF MOSCICKI CONDENSERS 


Fig. 2|\—-BATTERY 


A six-phase rotary converter, as shown in Fig. 19, is 
exhibited by Vickers Limited, of River Don Works, 
Sheffield. This is really the only large piece of 
machinery shown in operation. It is a 300-kilowatt 
converter, and changes alternating current at a pressure 
of 160 volts into direct current at 220 volts. The 
periodicity is 50 cycles per second. Six-phase current is 
obtained from the Hammersmith mains by means of the 
double-mesh connection on the transformers, and the 
direct current obtained from the commutator end of the 
machine is used for lighting and power purposes in the 
Exhibition. The machine, which is fitted with commu- 
tating poles, is started with a shp ring induction motor, 


There is | 


and synchronised with the supply pressure in the ordinary 
manner. 

The exhibits of the firm of Isenthal and Co., of 85, 
Mortimer-street, W., should appeal to central station 
engineers, and particularly to those associated with 
high-tension alternating current working. There are 
installations of protective gear for protecting over. 
head lines and cables against surges. These con. 
sist of three batteries of extra high pressure— 35,0) 
volts—Moscicki condensers with disconnecting liquid 
switches and choking coils, three batteries of 15,000-volt 
Moscicki condensers with choking coils and _ three 
“Giles” valves for protecting 10,000-volt cables, 
Visitors interested in wireless telegraphy should in. 
spect the battery of Moscicki condensers for wire- 
| less telegraphy apparatus on battleships. Various other 
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Fig. 22—ARRANGEMENT OF MOSCICKI CONDENSERS 


condensers for wireless telegraphy are also shown. 
| The type of liquid switch used with the high-voltage 
|condensers is shown in Fig. 20, the movable contact 
being separated from the fixed contact, and raised out of 
the liquid by simply pulling a strong cord. In the case 
|of condensers working at lower pressures an ordinary 
|isolating switch is used. A_ battery of condensers 
|suitable for use in connection with a 35,000-volt 
|system is shown in Fig. 21. It consists of a num- 
|ber of condenser tubes connected in parallel, each 
|tube being provided with a fuse. In the event of a 
| puncture occurring in one of the tubes the fuse in serie: 
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| Fig. 23—-THE GILES VALVE 
with this tube blows and the other condenser tubes 
remain in circuit. The upper paralleling bars are con- 
nected to the line and the frame to earth. An iron react- 
ance coil is also connected in series with the line which 
serves to choke back the surge pressure in the ordinary 
manner. Since the condenser has a resistance which is 
inversely proportional to the frequency of the current, it 
provides a good earth connection for surge tensions, but 
at the same time presents an enormous resistance to the 
passage of the line current. Thus, although the battery 
| of condensers is connected between the line and earth 
| —as shown in Fig. 22—under normal conditions it has no 
| effect, but if a high-tension surge is set up, which, if 
| allowed to pass into the transformers or generators, might 
| do considerable damage, the condenser immediately con- 
ducts this abnormal voltage at high frequency to earth, and 
| the apparatus in the power-house or sub- 
station is thus protected. The Giles valve, 
which is shown in Fig. 23, is intended for 
protecting 10,000-volt cables against surge 
tensions produced by sudden changes in the 
working of the system by altering the load, 
opening the circuit by the breaking of short 
The action of this 


es E. circuits, and so forth. 
wit piece of apparatus can be followed by refer- 
ence to the diagram, Fig. 24. Here I. is 
Fig, 24 the line or cable and E earth. There is 


a spark gap between e and e,, which is 
adjustable. R is an ohmic resistance. There are also 
spark gaps ate, ¢, ¢,, and¢; ; the lastis directly connected 
to earth, while the others are connected to earth through 
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condensers. Before the apparatus begins to work the clec- 
trode ¢ is atline potential, and all the others ¢;, ¢,, ¢;, &c., are 
noeted to earth or connected to earth through condensers, 
as explained, Suppose that the line has a normal poten- 
tial of 10,000 volts, and that the first spark gap is set to 
allow a spark to pass between ¢ and ¢; at a pressure of 
12,000 volts. This means that when the spark 
occurs the potential at knob e will be 12,000 volts 
less the drop in the spark gap. The current which 
actually passes across the gap is very small, being 
that which can pass through the first condenser. Thus 
the potential drop in the gap is only about 500 volts, 
Therefore the knobs e¢,; and ec, now have a potential of 
12.000 — 500 = 11,500 volts. The knob e; is still at zero 
potential, and a spark now jumps between e, and ¢,, 
bringing the potential of e; to 11,500 — 500 = 11,000 
yolts, and so on through the series of knobs so that the 
sparks pass, as it were, in cascade until they reach the 
knob e;, which is in direct contact with earth. As soon as 
the last spark gap between e, and ¢, is brought into opera- 
tion a discharge can pass from the line direct to earth, 
following the paths e, ¢, ¢2, ¢;, to e;. This explains the 
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Fig. 25-THE PARTRIDGE SAFETY DEVICE 
action of the apparatus. In practice the valve is 


built up of six, eight, or twelve columns, which are in 
parallel, each column being provided with an individual 
resistance of 800 to 2500 ohms, according to require- 
ments. Thus under certain conditions the firm supplies 
valves having a resistance as low as 70 ohms. If 
necessary a number of these valves can be connected in 
parallel. The first spark gap is adjustable, the upper ball 
being fixed to the end of a screw with a 2 mm. pitch. 
The small condensers are placed inside the columns and 
are not visible in the illustration. Each column is con- 
nected to an upper paralleling disc through the medium of 
a high-tension fuse, which cuts out any column in which 
the insulation may have failed. The whole is enclosed in 
a large glass cylinder, which serves to keep out dust and 
to prevent the live parts being touched. Some important 
advantages are claimed for this type of apparatus, but 
space forbids us entering upon them here. 

An interesting exhibit on the stand of the Westminster 
Engineering Company, of Victoria road, Willesden Junc- 
tion, N.W., is the “ Partridge” safety device for trans- 


at earth potential, since they are either directly con. | 


result that the primary winding is short-circuited. From 


| the section of the safety device shown in Fig. 25, it 


will be seen that it is composed of brass discs separated 
from one another with mica. The mica discs are 
pierced with small holes, and when the terminals of the 
device are subjected to a high pressure, the insulation 
breaks down, and the fuse in circuit with the primary 
winding blows. 
shown on this stand; also photographic are lamps, high- 

















Fig. 27—FERRANTI SWITCH PANEL—SIDE VIEW 


tension oil break switches for house or transformer 
service, Xc. 

The illustration—Fig. 26—shows three high-tension 
totally enclosed panels suitable for use in a factory supplied 
with power from the supply mains. These panels are shown 
on the stand of Ferranti Limited, of Hollinwood. Side 
and back views are shown in Figs. 27 and 28 respectively. 
Each panel comprises a steel cupboard, having a large 
lower compartment containing a Ferranti triple-pole 
automatic oil break switch, and a smaller compartment 


Various types of enclosed are lamps are | 


passes through the oil break and isolating switches to the 


bus bars which run across the tops of all three panels. 
Porcelain insulation is used throughout. When the 
blades of the isolating switches are in the “ off” posi- 
tion they make connection with earthed contacts, so 
that when the isolating switches are open the gear can 
be handled with perfect safety. Asa further precaution 
locking bars are fitted to the oil break switch levers. A 
second connection to the supply is made through the 


| other outside panel, which is similar in construction ; 


whilst the central panel is used for connection to the 
consumer’s system. These panels are connected with 
two separate automatic oil break switches, to which a 
three-phase supply is led from the Exhibition mains, the 
object being to demonstrate the working of the Price- 
Merz system for the protection of feeders. These latter 
switches are fitted with the firm’s new trip mechanism, 

















Fig. 29—FERRANTI STARTER 


which is provided with reduction gear to reduce the power 
needed for operation. This is claimed to result in the 
employment of a very simple type of current transformer 
for supplying the tripping coils. 

A fine example of the firm’s electrically-operated high- 
tension three-phase switch, capable of dealing with cur- 
rents representing -10,000 horse-power, is also shown. 
This apparatus is now so well known that it is unnecessary 
to describe it. Perhaps the most novel exhibits on -this 
stand are the firm’s new starters. In these starters the 
resistance is varied by compressing together thin discs of 
resistance material. These discs are piled up in steel 
tubes having a lining of refractory insulating material, 
and having exactly the same coefficient of expansion as 



































Fig. 26—FERRANTI HIGH TENSION SWITCH PANELS 


formers. This device, which is shown in the upper part 
of the diagram, Fig. 25, is for automatically short- 
circuiting the primary winding, and so causing the fuse 
to blow in the event of a breakdown of insulation between 
the primary and secondary windings. It is evident from 
the diagram of connections shown in the lower part of 
Fig. 25 that if the earth resistance between A and B be 
low, the fuse F, in circuit with the primary of the trans- 
former will blow in the event of the insulation between 
the primary and secondary windings failing. If, how- 
ever, the earth resistance connections are not good, the 





insulation of the safety device breaks down, with the 


above, in which are situated a triple-pole isolating switch 
in the front and the bus bars in a separate compart- 
ment at the back. It will be seen that at the top 
of each panel there is a hinged door, which gives 
access to the isolating switch. This door is interlocked 


with the oil switch, so that it can only be opened when | 


the switch is off. At the back of each panel there are 
hinged doors which are provided with fastenings and 


padlocks. All the connections are neatly cleated to the | 
| as a magnetic blow-out, the field acting across the metal 


inside walls, and they are in full view from the back doors. 
The supply main is brought into one of the end panels 
through a cable receiver on the front, and the current 


Fig. 28—FERRANTI SWITCH PANELS—BACK VIEW 


the tubes themselves. A starter of this type is shown in 
Fig. 29. In this case the discs in the tubes are com- 
pressed by turning a hand wheel, but in another pattern 
the compression is brought about by gradually raising a 
handle. The interior of a starter of this latter type is 
shown in Fig. 30. When the discs are completely com- 
pressed together metallic contacts come into action, and 
the resistances are short-circuited. A noteworthy feature 
of these starters is that the overload coil is made to act 


Motor speed regulators are also constructed 
A great deal might be written about 


contacts. 
on this principle. 
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the exhibits on this stand, but it must suftice to say that, 
in addition to the things mentioned, there are totally 
enclosed ironclad switches and fuses, knife switches, cir- 
cuit breakers, cooking and heating appliances, meters 
and instruments. 

There is an excellent display of engine and turbine 
governors on the stand of Wilson Hartnell and Co., 
Limited, of Volt Works, Leeds. ‘There are eleven 
different types of governors, and most of these are 
shown in motion. A complete set of the firm’s 
original vertical governors is shown. The largest size 
has an outside spring for varying the speed whilst the 
governoris running. Its size may be judged from the fact 
that the governor power, or the work performed in opening 





date their springs. One is running at a mean speed 
of 500 revolutions per minute, with a total speed variation 
of 3 per cent., whilst the other has a mean speed of 800 
revolutions per minute, with a variation of 2 per cent. These 
have been used for Pelton wheels and water turbines, and 
they are said to have performed their work very satisfactorily. 
The springs rest on ball plates soas toenable the stiff springs 
to twist and untwist freely without hindering the action 
of the governor. Another enclosed governor shown on 
the stand is not fitted with a long spring case. It has 
two distinct rises, i.¢., half-an-inch at a speed of about 
200 revolutions per minute, and a second half-an-inch at 
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Fig. 30—-INTERIOR OF FERRANTI, |STARTER 


the balls in order to lift the sleeve 5in. against the pressure 
of the spring, is 600 foot-pounds, which is equivalent to 
a dead load of half-a-ton resting on the sleeve. The firm’s 
enclosed governor, an example of which is shown in Fig. 
31, can be fitted with either two or four balls, according 
to the speed at which it is desired it shall work, which | 
can be from 200 to 1000 revolutions per minute. | 
Governors of this type are particularly suited for speeds | 


between 500 and 800 revolutions per minute. Hardened | 
steel rollers are fitted to each of the ballarms. A section 
of one of these governors is shown in Fig. 32. The pres- 


sure of the spring is taken by a collar on a brass sleeve. 
As shown in the drawing, the steel shell is keyed to the 

















Fig. 3I—-HARTNELL ENCLOSED GOVERNOR 


conical bush, which in turn is keyed to the shaft. 
The bush is made in two halves, to facilitate assembly 
of the parts. A brass nut outside the cup secures 
the shell to the bush. The weights are pivoted to a 
ring and may be assembled separately, the ring being let 
into a machined part of the shell and secured to it. Each 
governor is balanced before it is despatched. This type 
of governor is claimed to be particularly suitable for use 
on board ship and for use in other places where it is 
essential that a guard should be used. The governor 
illustrated is only 8}in. in diameter, and will lift 5 lb. 
on the collar with a 1 per cent. increase in speed. 
Two of the enclosed governors on the stand have 
long covers, as shown in Fig. 31, to accommo- 
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Fig. 32-HARTNELL ENCLOSED GOVERNOR 


2000 revolutions per minute. We are told that a 
large number of these are now in use as auxiliary 
governors on winding gears, and that they have proved 
very successful. An open type of governor shown on the 
stand, and known as the firm’s li type, is also designed 
for working with large variations in speed, and is suitable 
for use with overwinding and other similar gears. This 
governor has two distinct rises of l4in. each. The first 
rise starts at a speed of 250 revolutions per minute and 
is completed at 270 revolutions per minute. The sleeve 
is then stationary until a speed of 390 revolutions per 
minute occurs, when the sleeve begins to rise again, the 
full lift being completed at 404 revolutions per minute. 
The governor shown in Fig. 33 is similar to the firm’s 

















Fig. 33-—HARTNELL GOVERNOR 


R type, but is fitted with either ball or roller bearings. 
It may be used for governing small turbines and steam 
engines. 








THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The graduates 
of the Institution of Automobile Engineers are organising a 
Bohemian concert, to take place at the Holborn Kestaurant 
(Council Chamber), on Friday, 13th October, 1911, at 8 p.m., 
and a very interesting programme has been arranged. It is 
— that a number of the senior members of the Institution 
will be present in addition to the graduates themselves. 


THE Roapv Boarv.—During the months of July, August, and 
September, 1911, the Road Board, with the approval of the 
Treasury, has made advances amounting to £131,764 from the 
Road Improvement Fund to county councils and other highway 
authorities as follows :—For the improvement of road crusts (includ- 
ing grants towards tar macadam, &c., and surface tarring), £111,555 ; 
for road widenings and improvement of curves and corners, £9120; 
for road diversions, £7308 ; and for the construction and improve- 
ment of bridges, £3781. The total grants up to the 30th September 
amounted to £407,154 as follows:—For the improvement of road 
crusts, £321,445; for road widenings and improvement of curves 
and corners, £44,856 ; for road diversions, £16,906 ; and for the 
construction and improvement of bridges, £23,947. In addition 
the sum of £8173 has been advanced by way of loan. The work 
of putting down trial lengths of twenty-three different kinds of 
eal material on a section of the London-Folkestone road between 
New Eltham and Sidcup has now been completed. Five trial 
lengths have also been put down on the Portsmouth road in the 
borough of Wandsworth between Wimbledon Common and Robin 
Hood's Gate. 











THE ROYAL COMMISSION ON RAILWAY 
CONCILIATION BOARDS. 
No. VI.* 
DURING last week there were heard six witnesses from 
THE IRISH RAILWAYS. 


Mr. C. H. Dent, general manager, Great Southern and 
Western; Mr. Joseph Tatlow, general manager, Midland 
Great Western; Mr. James R. Kerr, general manager and 
engineer, Cork, Bandon and South Coast; and Mr. MM. PF, 
Keogh, secretary, Dublin and South-Eastern, gave evidence 
on Wednesday; Mr. Charles A. Moore, general manager, 
Belfast and County Down on Thursday afternoon; and \Ir, 
Henry Plews, general manager, Great Northern of Ireland, oy 
Friday morning. 

Mr. Dent said that on his railway there were about 
8400 men employed. Mr. Tatlow’s company employs about 
3000 hands, and the part of the country where its line runs is 
very poor. For seven or eight years past the Midland Cireat 
Western dividend has been 3 per cent.; previous to that, for 
a good number of years—eight, or nine, or ten—it paid from 
4 per cent. to 5 per cent. The decrease is solely in conse- 
quence of increased expenses, chiefly wages and coal, of which 
the larger amount was for wages. The Cork and Bandon 
employs 300 men affected by the conciliation scheme, and the 
Dublin and South-Eastern has from 1100 to 1200 within the 
scheme out of the 1400 employed by that company, 
Mr. Moore’s company employs 921 men, and the Great 
Northern has a uniformed staff of 4500. Mr. Plews, when 
giving evidence for the last-named company, said that rail 
ways had not been unmindful of their staffs in relation to the 
cost of living and so forth. The reports of railways would show 
what large increases had been made from year to year in their 
wages bill, nearly all of which had gone towards improving 
the condition of the working staff. In the case of the Great 
Northern of Ireland, the expense had been so large under 
that head that witness was almost ashamed to mention it 

The All-Grades National Programme would have cost tlie 
Great Southern and Western £48,000 a year. The cost to the 
Dublin and South-Eastern would have been from £15,000 to 
£20,000 a year, or equivalent to 14 to 2 per cent. on thi 
ordinary capital of the company. As that company had not, 
for fourteen years, paid any dividend on the ordinary stock, 
and only within the last twelve months had paid 1 per cent., 
the All-Grades Programme would have swept away, not ouly 
the ordinary dividend, but some of the preference as well. 

None of the Irish companies were signatories to the Board 
of Trade scheme, and, when it heard of it, the Irish 
Railway Clearing House, acting for all the companies, wrote 
a letter to Mr. Lloyd George, which was put in by Mr. Dent. 
From this it appears that the question was asked as to 
‘* whether any security has been arranged in the event of an 
arbitration taking place on any railway, that the employrs, 
as well as the company, will be bound by the award of the 
arbitrator.’’ It is interesting to note that the Irish com 
panies in this letter suggested that it would not be desirable 
that the matter should be left in the hands of only onc 
arbitrator. To this letter Mr. (now Sir George) Askwith 
replied under date November 16th, 1907, and said on these 
two points: ‘‘ I may say that it was thought desirable to avoid 
including in the agreement any provision as to penalties for 
non-compliance with an award under the scheme. Such 
provisions have not been usual in the rules for conciliation 
and arbitration boards, it being found in actual practice that 
trade awards are adhered to by the employ¢és whom they con- 
cern, owing partly to the pressure of public and working- 
class opinion. As regards the question of a single arbitrator, 
various schemes were put before the committee and a larg: 
majority of members favoured the single arbitrator, as being 
in practical working virtually equivalent to two arbitrators 
and an umpire, only one of whom would be neutral.’’ A 
Mr. Tatlow observed: ‘‘ The general railway strike in August 
which extended to Ireland, and the strike which is now going 
oninIreland . . prove how frail was the security, 
and that our fears at the time were only too well founded.”’ 

On the Midland Great Western the witness said three 
boards were formed, but the locomotive board had never met. 
Settlements were arrived at with the two other sectional board 
without reference to the central board. On the Cork and 
Bandon the demands of the traffic and locomotive men wer 
met without any conciliation boards, and only the permanent 
way board had to meet, and this disposed of their grievanc« 
without a central board. The latter had not met. Mr. 
Keogh testified that the meetings of the boards on the Dublin 
and South-Eastern assumed the character of round-table con 
ferences. Noone was present except the members of the 
boards, the secretaries, and the general manager’s clerk. 
There was no presiding officer and no advocate appeared for 
either the men or on behalf of the company. One agreement 
was arrived at at a sectional board and two at the central 
board. On the Great Northern the elections were completed 
in October, 1908, but no applications were received until 
January, 1910, and then the National All-grades Programm: 
was submitted. ‘The locomotive sectional board has not yet 
had occasion to meet. 

No company, except the Great Northern, went to arbitra 
tion. Sir Francis Hopwood acted as arbitrator for the Great 
Northern and Mr. Hudson as men’s advocate. The arbitra 
tion lasted eight days, and then Sir Francis spent a day on 
the line looking at the work some signalmen had to do, about 
whose duties a good deal of evidence had been given. The 
following extract from a resolution passed by the Amiens 
street branch of the A.8.R.S. after the award was received, 
will be interesting reading :—‘‘ We consider the contents of 
the same as nothing less than an insult to the men concerned 
and we deny that it is an impartial settlement of our claims. 
The concession of 6d. a week advance to men in receipt of 
14s. and 14s. 6d. per week, providing they have been 10 years 
in the company’s service, is a proof of the unsuitability of 
the class of men selected by the Board of Trade as arbitrators 
in such cases.”’ 

Mr. Tatlow mentioned that Mr. Williams returned £68 odd 
as being the expenses of the A.S.R.S. on the conciliation 
boards on the Midland Great Western, but the amount the 
company had paid was only £5 8s. 6d. On the Dublin and 
South-Eastern the only expense to be met was a printer’s bill 
for £2 5s. 10d., of which the company paid half, but Mr. 
Williams returned £89 8s. 2d. 

Mr. Keogh said that the men’s representatives urged three 
rincipal complaints as to the working of the scheme :— 
{1) Delay ; (2) expense ; and (8) difficulty in securing inter- 
pretation of awards. These, the witness observed, might be 


* No. V. appeared on September 29th, 
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the official objections to the scheme, but the real and 

substantial ground of complaint by the men arose because 

they had failed to secure the adoption of the All Grades 

Programme. : F 

In the general railway strike of August last only 450 men 
came out on the Great Southern, only 130 on the Midland 
Great Western—of which there were three drivers, six firemen, 
and three signalmen—and 207 on the Great Northern, none 
of whom were drivers or firemen. On the subject of that 
particular strike, Mr. Dent observed that unfortunately the 
men had been brought back without any penalty, and he was 
afraid that they had been educated up to the idea that they 
could walk out of work and walk in again. 

After the present Royal Commission was appointed, as a 
result of the strike in August last, the Irish Railway Clear- 
ing House again wrote to Mr. Lloyd George, this time as 
chairman of the meeting that arrived at the settlement. 
This letter reminded the right hon. gentleman that the Irish 
companies were not represented in the matter, nor were they 
invited to attend; and asked ‘‘ whether, in the event of the 
Irish railway companies falling in with the above agreement, 
the recommendation of the Royal Commission now sitting 
will be made binding by the Legislature on all parties con- 
corned.’’ ‘To this letter Mr. W. F. Marwood, of the Board 
of Trade, replied, and on this point he said that it was not 
‘‘at present possible for the Board to state whether legisla- 
tion will be necessary to give effect to any of the recom- 
mendations which the special Commission now sitting may 
have to make.’’ This called for the following important 
rejoinder, under date September 25th, from Sir William 
Goulding, chairman of the Great Southern and chairman of 
the Irish Railway Clearing House :—“‘ In reply to your letter 
of the 2ist instant, the Board of Trade having given no 
definite answer, and in view of the condition of anarchy 
existing in Ireland at present, and the position taken up by 
the company’s servants, who have by their action, supported 
by the Amalgamated Society of Railway Servants, repu- 
diated all settlements, the Irish railway companies feel that 
you will appreciate the fact that they naturally hesitate to 
enter into the recent settlement made by some of the English 
companies without their knowledge or approval.’’ 

Mr. Keogh reminded the Royal Commission that Ireland 
needed different treatment from England. With the exception 
of a portion of Ulster, Ireland was almost wholly an agricul- 
tural country, in which most wealth-producing industries 
were absent. Such industries as existed were mostly situated 
at seaports, and water competition, both by sea and canals, 
tended to reduce seriously the profits which might otherwise 
be derived from the limited traffic carried. Many of the 
lines were originally constructed by means of free Govern- 
ment grants or county or baronial guarantees. Mr. Keogh 
also reminded the Royal Commission of Sir Charles Scotter’s 
Commission, and how the majority reported that nothing 
further could be done by the companies as long as they worked 
on commercial lines; also that they recommended that an 
annual grant of not less than £250,000 should be made by 
the Treasury in aid of a reduction in rates and fares. 
Mr. Plews said that Mr. Hudson had asked for standard 
hours, standard wages, and standard conditions of service, 
but this was really inapplicable. English railways, excluding 
the metropolitan lines, earned £6500 per mile per annum, 
but the average earnings in Ireland we-e only £1400 per mile. 
Some of the baronial guaranteed lines above mentioned cost 
100 per cent. to work, and so any increased expense would 
fall on the taxpayer. 

Each of the witnesses referred to the present Irish strike 
and how it had arisen. As these facts are well known, there 
is no need to refer to them here. All that need be said is 
that only 130 men struck on the Midland Great Western and 
318 on the Great Northern. Most of the enginemen on the 
latter line did not strike. They have a society of their own 
—the Belfast and Dublin Engine-drivers’ and Firemen’s 
Union—which passed the following resolution :—‘‘ That we 
protest against the unprecedented action of a small number 
of our society in declaring a strike without reasonable cause, 
and that our members do all in their power to bring about 
conciliation so as to end a deplorable and _ regrettable 
dispute.’’ As the Dublin and South-Eastern authorities have 
been blamed for declining to handle ‘‘ blackleg’’ traftic, the 
following explanation of Mr. Keogh may be interesting :— 
“The representative of the men in the goods department, 
who happened to be the secretary of the men’s side of the 
conciliation boards, informed the goods agent that if the 
company ordered the men to deal with this particular 
consignment they would forthwith go on strike, and it was 
added that the trainmen would likewise refuse to take out 
any train on which the timber was loaded. Having regard 
to the disastrous result financially of the strike three weeks 
previously, and to the loss to traders generally and the public 
if traffic were suspended, the goods agent, acting on instruc- 
tions, telephoned to the consignor of the timber and pointed 
out to him the inevitable result if he insisted upon his goods 
being taken, and that he would be in no better position, as it 
would be impossible to forward his consignment.’’ 

Mr. Dent gave particulars of other ‘‘ sympathetic ’’ strikes 
that the Great Southern had been concerned in. In the 
Cork strike of June, 1909, Mr. R. Bell was against the men. 
As a result of this strike 200 men were discharged. Ten were 
reinstated on a financial guarantee of £10 or £20 entered into 
by private citizens of note for the future good behaviour of 
the men. Mr. Dent believed that these men had not struck 
in the recent strike. 

\ll the Irish witnesses would abolish the central boards. 
Mr. Tatlow supported Sir Charles Owens, and would prescribe 
special legislation for railwaymen to guard against their 
striking, 

_ Needless to say, all were also opposed to recognition. Mr. 
Kerr said that what they feared was that one of the next 
moves would be a refusal to work with non-unionist men, and 
the compensating plea that the society, if it were recognised, 
could then better control the men and make them observe 
their pledges did not appear to have been borne out by recent 
events. Mr. Plews maintained that the primary object of 
the society in pressing for recognition was to use it as a means 
to an end—to force every man into the union. That obtained, 
the society could, at its will, practically paralyse the country 
and the Government too. 

On the matter of recognition and discipline Mr. Keogh 
made the following important observation :—‘‘ The discipline 
of the staff is toa large extent dependent upon the manner 
in which subordinate officials, such as stationmasters, in- 
spectors, foremen, and so forth carry out their duties and 
report irregularities. If such minor officials had present 
to their minds the prospect that their reports would come 





under the notice of the union officials for criticism, there can 
be no doubt but that in many cases, rather than submit to an 
ordeal of the kind, they would altogether omit to report 
occurrences, the knowledge of which at headquarters is essen 
tial for the proper and safe working of the railways.’’ 


On Thursday morning, the 28th ult., the witness chair was 
occupied by 
Mr. A. KAYE BUTTERWORTH, 


the general manager of the North-Eastern Railway, who stated 
that he had been deputed by his directors to give evidence in 
compliance with the request of the Commission. 

Recognition in force.—It is well known that this railway 
company recognises the A.S.R.8., and among the interesting 
evidence given by Mr. Butterworth were some details as to 
early ‘‘recognition.’’ As far back as 1849, the York, 
Newcastle and Berwick Company—which, along with two 
other companies, was amalgamated into the North-Eastern 
in 1854—had a dispute with its drivers. In a meeting with 
the directors the men requested that a Mr. Marshall, of 
Birmingham, should be allowed to come and take part in the 
negotiations and discussions on their behalf. This was agreed 
to, and ‘‘ might be regarded asa kind of primeval recogni- 
tion.’’ In 1874, a Mr. Hudspith, of the Durham Trimmers’ 
and Teemers’ United Association, was allowed to act for the 
trimmers and teemers—the men engaged in shipping coal— 
with whom there was a dispute. In 1888 Mr. Hudson, who 
was then in the North-Eastern Railway service, conducted, 
as secretary of the Darlington branch of the A 8.R 8., some 
correspondence with the company’s secretary as to a 
programme of suggested improvements of service. In 1889 
there was a dispute with certain grades at Newcastle and 
Gateshead which was referred to arbitration—the first 
arbitration on the North-Eastern—by the late Dr. Spence 
Watson, who recited in his award that he had been requested 
to undertake the reference by representatives of the railway 
company, of the Amalgamated Society of Railway Servants, 
and of the National Labour Union, and that at the arbitra- 
tion all those parties had been represented before him. In 
1890 there was further trouble in the Tyneside area, and the 
directors met the men, who were accompanied by representa- 
tives of three unions. This, Mr. Butterworth remarked, was 
an interesting occasion, because of the following minute 
passed by the board :—‘‘ The directors have considered at 
their board meeting to-day—Mr. Butterworth did not give 
the date—the letter of Mr. Harford (the then secretary of the 
A.S.R.S.), dated the 15th of December, addressed to the 
general manager of the company (the late Mr. Tennant), 
and delivered at his office on Monday last. The directors do 
not see their way to depart from the position which they (in 
common with the directors of other railway companies) have 
hitherto maintained, that any discussion as to the terms of 
service of the servants of the railway company must take 
place directly between the servants of the company on the 
one side and the heads of different departments, the general 
manager, or the directors themselves, as the case may be, on 
the other. The directors desire the men in the service of the 
railway company to know that as regards signalmen, the 
general manager, under the instructions of the board, 
has had under his consideration for some weeks some 
revision of the terms of service, especially in regard to pay- 
ment for Sunday duty. As regards all classes of men, the 
board are willing, either by a committee of themselves or 
through the general manager, in concert with the heads of 
departments, to meet any committee of the men, either alone 
or associated with any advisers whom they may select to 
accompany them, with a view to discuss and, if possible, to 
settle, the questions which have been raised.’’ Since then, 
added the witness, if the men had a programme of demands 
to put forward and wanted a trade union official to accompany 
them, as far as he knew, the right of the men to ask for that 
had never been questioned. We come now to the events of 
1897. In that year there was another dispute at Newcastle, 
and Mr. Harford and Mr. R. Bell, then an organising secre- 
tary, met Mr. (now Sir George) Gibb, and on an undertaking 
being given by the company that the demands of the men 
should receive attention the strike ended. This led to the 
arbitration by the late Lord James of Hereford, when Mr. 
Gibb acted as advocate for the company and Mr. Bell for the 
men. In 1898, 1899 and 1904 were further disputes, and in 
these the A.8.R.S. officials acted for the men. In 1906 an 
interesting event occurred. Mr. Butterworth had just 
succeeded Sir George Gibb as general manager. and had spent 
eleven days in conference with Mr. Bell. The agreement 
these two representatives had arrived at was rejected by 
the men. The executive of the A.S.R.S., however, 
said that it must be accepted, and eventually it 
was. As Mr. Butterworth said, this was in Mr. 
Richard Bell’s days, and he was a strong man. Later in his 
evidence the witness observed : *‘ Just summarising our posi- 
tion, going back from 1888 to the present time, if I was 
asked how I explain the North-Eastern position and how it 
has come to differ from the practice in other districts, I 
would say, it is largely due to our local conditions. There is 
no doubt in 1888 there was a strong element of trades 
unionism on the North-Eastern, much stronger than on any 
other railway ; I think there is no doubt of that. We are in 
a district where trade organisation has existed from very 
early times. It is the home of organised labour. 
Our men are working side by side with these men, and there 
is no doubt that on the North-Eastern Railway, at any rate, 
the trades unions were much stronger than they were any- 
where else. Then we have our board (of directors) chosen 
from the big traders of the district, who from childhood are 
accustomed to deal with trades unions. Probably we have 
lived in a different atmosphere, as it were, from the other 
parts of England, and the problems have really assumed a 
different aspect.’’ ° 

The North-Eastern conciliation scheme.—The North-Eastern 
has a conciliation scheme of its own. As the company had 
already granted recognition, it was not approached by the 
Board of Trade in November, 1907. In 1899 the company 
offered a conciliation scheme to its men, but it was declined. 
After the Board of Trade scheme was launched the North- 
Eastern men had a meeting at Darlington, and passed the 
following resolution :—‘‘ That this conference of delegates, 
representing all districts and grades of workmen engaged in 
the manipulation of traffic on the North-Eastern Railway 
system, having carefully considered the scheme of conciliation 
boards put forward by the President of the Board of Trade 
for the settlement of disputes on railways, and contrasting 
such scheme with the arrangements now in force between the 
North-Eastern Company and its employés, which practically 








constitutes a board of conciliation, we suggest to the company 











that the practice which has hitherto prevailed continue in 
force, as providing a more satisfactory method of negotiation 
and settlement at much less cost than is assured under the 
scheme of Mr. Lloyd George ; further, that this decision be 
conveyed to the general manager, respectfully requesting an 
early opportunity of discussing the (All Grades) Programme 
submitted by our general secretary in January last, also the 
conditions of service with a view to their improvement.’’ 
The company, however, came to the conclusion that before it 
could discuss any programme there must be the formation of 
some body in a position not only to discuss but to settle. 
This was necessary because of the rejection in 1906 by the 
men of terms agreed to by their representatives. In this con- 
clusion Mr. Bell was with the company. As a result, the 
North-Eastern Railway Conciliation Conference was formed 
on June Ist, 1910, ‘‘ To prevent or put an end to disputes 
between the company and their employés by free discussion 
of questions affecting hours, wages, and conditions of 
service, between officers of the company and the men, by 
means of a duly constituted conference, with a view to a 
settlement of such questions by agreement. In passing, it 
should be noted that the company has only bound itself to 
discuss hours, wages, and conditions of service. The last 
named may cover many points, but, as the witness 
remarked, if the men want to discuss any grievance it would 
probably be a good thing to hear their views. If the 
company was tied more strictly as to what would happen 
after discussion the question would become more crucial. 

The conference consisted of eighteen members on each 
side. There were no sectional boards. The eighteen 
members represented six different groups of grades. The 
agenda for the conferences was prepared by the two 
secretaries—a secretary for the men’s side and one for the 
company’s side—and went out as an agreed agenda. Mr. 
Hudson was the men’s secretary, and the deputy general 
manager, Mr. Philip Burtt, the company’s. They were 
elected by the conference. There was no chairman or 
vice-chairman. The first election was conducted by the 
company, and the general manager’s staff counted the votes, 
but future elections would be conducted by the secretaries. 
The decisions were made known to the staft by an agreed 
‘*document of decisions.’’ Since its formation there had 
been eighteen conferences and forty-eight meetings of 
sub-committees, which, at the request of the conference, 
prepare many of the questions for its consideration. On 
July 19th last the conference decided that no change in its 
procedure was called for. Out of 46,000 men the number 
represented by the conference was 23,464. Mr. Fox’s society 
is not strong on the North-Eastern, and most of the 
locomotive men belong to the A.S.R.S. The witness could 
not say the present proportion of men in the unions, but 
there was no doubt that in the important grades—drivers, 
firemen, and signalmen—it was very large. The North- 
Eastern scheme did not provide for arbitration. 

More than one society.—Only the A.S.R.S. was allowed to 
appear for the men. If Mr. Fox’s society were the stronger 
he would probably be chosen as the official, as he would voice 
the majority. 

Arbitration on the North-Eastern.—It has already been 
said that the dispute of 1897 led up to an arbitration by Lord 
James of Hereford. Then a further arbitration was held by 
Sir James Woodhouse, one of the Railway and Canal Com- 
missioners, as a result of the disagreement at the concilia- 
tion conference over the All-Grades Programme. Mr. 
Butterworth said that this award led to much discussion 
and consideration subsequently, owing, very largely, to the 
arbitrator not being entirely conversant with all the little 
details of the service. The conference, however, met and 
decided on the interpretation of the disputed items in the 
award, and, incidentally, altered the award here and there. 
“We felt that if Sir James had known all that we knew he 
would have done a little differently.’’ 

The advantages of recognition.— Mr. Butterworth said that 
‘* provided a union can be relied on to observe its rules, 
respect contracts and agreements, and control its members 
and subordinate officials, there seems in many ways an 
advantage in dealing with an organised body capable of 
focussing demands and ensuring the acceptance and obser- 
vance of settlements.’’ The witness added: ‘‘I think it is 
only fair to the Amalgamated Society to say that in our 
dealings with them—I mean our broad dealings, our big 
dealings—our negotiations have been conducted on perfectly 
friendly lines, and their attitude has not been unreasonable.’’ 

Disadvantages of recognition.—The witness also said: ‘‘I 
think I ought to touch on the other aspect of recognition— 
the correspondence. I think it is only fair to the Commission 
to say that there we have found difficulties. There is no 
doubt it is difficult, if you once start discussing matters with 
officials, unless you have some very hard-and-fast line, which 
it is difficult to draw, to keep the correspondence within the 
lines that you would wish. I think I must admit that we 
have experienced difficulties in that respect. I am not 
referring to headquarters, because there I could tell a different 
tale. There is no doubt that an army of branch 
secretaries does keep railway officials rather more alive 
perhaps than they wish to be kept, i.e., in matters that we 
think should be left to us to discuss with the individual men 
concerned.’’ In another place Mr. Butterworth said : “‘ With 
the minor officials there is great room for improvement.’’ 

Strikes on the North-Eastern —Mr. Butterworth referred 
to the remark made by Lord Claud Hamilton as to ‘* chaos 
and confusion,’’ and said that it made his north country 
friends laugh. ‘‘ But, of course, we have had our troubles, 
and one would be glad to be able to say that recognition of 
trades unions prevented these troubles.’’ One of these 
‘* troubles ’’ was a strike at Newcastle (no year was named, 
but we believe it was last year), the ostensible cause being the 
removal of a man from one end of a yard to another. There 
were, however, other grievances, and on the company under- 
taking to consider these, the men resumed work. At the 
next meeting of the conciliation conference it was agreed 
that the men’s side should constitute a committee to collect 
and collate the grievances. Mr. Butterworth thought this 
was the wisest course to take, but he doubted it when he 
found himself face to face with 665 grievances. Of these, 28 
were disposed of by correspondence, 162 were considered as 
suitable for discussion in the ordinary way at the conference 
after being placed on the agenda, and 99 were dealt with by 
the grievances committee. The remaining 376 were ruled 
out by an agreement between the two secretaries on one of 
the four following grounds :—They were not taken up locally ; 
they were questions of management; they had already been 
disposed of ; they were not grievances at all. 

The national strike.—On this subject Mr. Butterworth said : 








366 


THE ENGINEER 


Ocr. 6, 1911 





— 
———— 





“The special feature as regards the North-Kastern Railway, 
and the feature to which we took strong exception and still 
take strong exception, was that the avowed matter in dispute 
in that strike was a matter which was not in dispute on the 
North-Eastern Railway.’’ After referring to the communi- 
cations sent to the A.S.R.S. after the strike broke out, the 
witness proceeded : ‘‘ I do not know that he (Mr. Williams) 
could give me a reply without giving himself away. He 
would have been obliged to say that he had no quarrel with 
the North-Eastern Railway, and therefore I do not know 
that that carries the matter any further. It only brings out 
the difficulty, and, as we think, the unfairness of our position, 
that there were our men all brought out on a quarrel which 
was none of ours, and to secure a point which we had long 
conceded. We do feel that it raises a difficult question in 
connection with dealings with trades unions, because one’s 
position is one of absolute helplessness. You may be an 
absolutely model manager and a board of directors who would 
do everything that the men wanted, and yet you may be 
landed in this position.’’ 

The A.S.R.S. and strikes.—Earlier in his evidence Mr. 
Butterworth said: ‘‘It is only fair to the executive to say 
that when we have got into trouble the influence of the 
executive has always been on the side of bringing the men 
in. Of course, I except the national strike altogether. 
‘ But before the national strike, if one had given 
one’s evidence six months ago, one would have said that the 
influence of the executive has always been on the side of 
bringing the men in and bringing them to reason. oo a 
It may be that one expects too much from recognition, but 
one would have hoped that if you recognise a trade union 
that is as strong as the Amalgamated Society is on our 
system, they would have had not only their members, but 
their branch secretaries, under sufficient control to prevent 
these sudden outbursts.’’ In this connection Mr. Butterworth 
said later: ‘‘Take both Hull and Newcastle. I do not want 
to refer to individuals, and I am not in a position to do so, 
but I am quite sure that a number of the branch secretaries 
were all out on strike. Is that a right position? Mr. 
Henderson knows much more about these things than I do, 
but it does not strike me as a right position that with a 
strong trades union, recognised by a company, the officials of 
the union should be out on strike on a strike not authorised 
by the society.’’ In between the last fwo quotations the 
witness had made the following remark :—‘* I do not think it 
is fair to put the North-Eastern strikes down to recognition. 
I do not think you can dissociate them from the strongly 
organised condition of the North-Eastern labour, and speaking 
from the employer’s side it does seem to me a matter, if I 
may say so, of legitimate disappointment that the trust we 
have placed in the union by what is called recognition is not 
sufficient to keep us free from these troubles.’’ Mr. Butter- 
worth also quoted from the speech of the chairman at 
the last half-yearly meeting of the North-Eastern share- 
holders, in which the advantages of discussing and nego- 
tiating with an organised body were pointed out, and in which 
the following remark was made by the chairman :—‘‘ Of course, 
when a trades union ceases really to represent the views of 
the men, or fails to control their action, the reasons which 
prompt the employers to accord it recognition disappear and 
you will recognise that strikes such as those which have taken 
place at Newcastle and Hull raise very serious questions as 
to the whole relations of the company to their men and the 
societies which claim to represent them.’’ Lastly, we would 
quote Mr. Butterworth where be was again referring to Hull: 
“This (a strike) is one way of dealing with them (labour 
matters) ; I should call it an old-fashioned, barbarous way 
really, but one would have hoped that dealing with the union 
and having a conference like ours would make that sort of 
thing a thing of the past. It may be that one has to have 
patience and it will all be done in time, but we have these 
troubles.”’ 

Recognition and discipline.—Mr. Butterworth gave two 
interesting instances as showing the part the society plays in 
matters of discipline. A goods guard was accused of 
‘loitering,’ 7.e., wasting time, in a siding and was 
suspended. The Middlesbrough branch of the A.S.R.S. 
pissed a resolution as to this ‘‘ tyrannical action,’’ in which 
it viewed ‘‘ with disgust this atrocious deed as a violation of 
Mr. Butterworth’s statement that official] tyranny should 
cease.’’ The Hull branch adopted a similar resolution and 
pledged itself to ‘‘stand by the Middlesbrough men 
in whatever action they may take,’’ and asking all 
North-Eastern branches to take similar steps. On this 
matter the witness observed that ‘‘it shows, far as 
we have gone in the way of trusting the unions, that 
we are met with difficulties when it comes to matters to 
which we necessarily attach the greatest importance.’’ But 
the mest interesting part has still to be told. A deputation 
went to see Mr. Butterworth on the matter, and he pointed 
out to them that, according to the practice, the man had the 
right to appeal to the superintendent, and, if not satisfied, to 
himself, and, if necessary, then to the directors. But some 
of the deputation said : ‘‘ This has now been taken up by the 
society, and it is not now a question as to whether the man 
thinks he was justly punished or not, or whether his 
punishment was too severe; you have got to satisfy the 
society of that now.’’ The other instance was the action 
the company had to take over thirty of the railway police 
joining the society. The A.S.R.S. wanted it to go to 
arbitration, and said that if this was not granted, and the 
men wanted to strike, the society would have to let them. 
The witness said: ‘‘ I may have been right, or I may have 
been wrong, but it did not seem to me that it was a matter 
for arbitration. It was a matter, it seemed to me, of a vital 
principle, which the company must keep in its own hands.’’ 
The company won. It is of interest to note while on this 
question that when Lord James held his arbitration in 1897 
various other matters than hours and wages were ruled out. 
The eyesight test was one of these. 

Recognition and administration. — The witness gave 
details of two cases where the A.8.R.S. interfered in appoint- 
ments made by the company because such were to the detri- 
ment of their “legitimate rights,’’ and blocked promotion. 

Recognition and non-unionists.—A new development in 
trades unionism as applied to railways was the attitude 
towards non-unionists, which was developing in a way which 
seemed to the North-Eastern officials very serious. When 
recognition was first asked for and granted, it was that the 
unions should not be ignored. Now the demand was that 
nobody else should be allowed to exist. The unions asked 
the company not only to meet them, bargain with them, and 
be friends with them, but to be enemies with and, in fact, to 
wipe out of existence everybody else. 


The relations between masters and men.—Mr. Butterworth 
said that there is no getting away from the fact that recog- 
nition takes the railway officials out of touch with the men, 
which was ‘‘a most unfortunate thing because, after all, the 
traditions of the railway service throughout the country, I 
should say, are very good. At least, that is my opinion of it. 
Tt has not been a bullying service as regards the higher officials 
or the boards of directors and the men. The attitude of the 
management towards the men on the railways has always 
been of great interest and of friendly relations. So much 
has always been done outside wages, not in order to keep 
wages down, but really from a sort of feeling, we are all in 
one service. We do not talk of an employment; we talk of 
being in a service.”’ 

Recognition must be voluntary.—Our last quotation on the 
subject of recognition is that an unwilling employer must 
not be forced to recognise. Mr. Butterworth failed to see 
how recognition so forced can make for peace. 

Proposed legislation.—The witness would compel all con- 
tracts to be observed, and would allow no man to leave work 
until his notice had expired. This would give time for discus- 
sion. The funds of a trades union should be liable for com- 
pensation where the members strike improperly, or where the 
union authorises or encourages them to do so, or supports 
them when they have struck improperly. Mr. Butterworth 
would make it a condition that the trades unions should 
agree to this as one of the terms for recognition. He 
reminded the Commission that the Royal Commission on 
Labour, which reported in May, 1894, of which the late Duke 
of Devonshire, Sir David Dale and Lord St. Aldwyn were 
members, suggested ‘‘that trades unions should be vested 
with a corporate character in order to enable them to make 
binding agreements with employers, for breach of which they 
would be liable to damages.’’ The witness would extend 
the provisions of Section 4 of the Conspiracy and Protection 
of Property Act, 1875, with reference to the employés of gas 
and water companies to railway servants, and subject them 
to penalties in case they left work without notice. He 
reminded the Commission that coal miners were frequently 
fined to-day for ceasing work without notice. Peaceful 
picketing should be abolished or limited to two or three 
persons, who should wear a distinguishing badge and be 
duly authorised, so as to become responsible agents. The 
picketing of men’s houses should be unlawful. ‘* That is 
one of the cruellest features.’’ 

On the afternoon of Friday last 

Mr. J. H. THOMAS 
was recalled to give some supplementary evidence. He 
explained how the figures were obtained that led to Mr. R. 
Bell publishing the fact that there were over 100,000 men on 
the railways of the United Kingdom whose wages were less 
than 20s. per week. 

The witness defined ‘‘ recognition ’’ as meaning that when 
a deputation of the men waited on the management to 
discuss questions of conditions of employment they should be 
accompanied, if they desire, by a representative of their trade 
union. All complaints should first be dealt with by the man 
or men seeing the local official alone. Only at the request of 
the men themselves should the union official accompany any 
deputation to the management. 

Since its inception in 1872 to the end of the year 1910, the 
society had spent £618,108 as follows :—Legal assistance, 
£101,234 ; unemployment, £111,540 ; disablement and death, 
£114,663 ; orphan fund payments, £159,301 ; protection fund, 
£131,369. During the same period the amount of strike pay 
totalled £10,822, or only 43d. in the £. Legal assistance 
covered proceedings under the Workmen’s Compensation 
Acts and the Employers’ Liability Act. By far the largest 
proportion of the protection fund payments had been for 
improving the conditions of the men by trade movements, 
conciliation boards, and promoting such safety legislation as 
the Railway Regulations (Hours) Act, 1893, and the Railway 
Employment (Prevention of Accidents) Act, 1900. The Taff 
Vale judgment cost £45,000—damages £23,000 and costs 
£22,000. Mr. Thomas explained that what witnesses had 
described as the victimisation grant of £50 was only given in 
those cases where a member was discharged for an irregularity 
for which a non-unionist was not so punished for a similar 
offence. All such cases are very carefully investigated. 

Mr. Thomas gave particulars of a dispute on the Barry 
Railway, and one at Swansea, where the Society restrained 
the men from striking. 

Witness was asked by Mr. Beale how it was that while 
recognition was such a burning question up to November, 
1907, and had since been asleep for nearly four years, it was 
suddenly raised in August last? To this Mr. Thomas replied 
that the branches made continuous and frequent application 
to the executive, but the latter took no action. The explana- 
tion of the unions’ actions in August last was that ‘‘ at that 
moment there was tremendous unrest. There were thousands 
of men out on strike ; there was danger of thousands of others 
coming out on strike, and the unions did not present that 
(the 24 hours’ notice) as an ultimatum for recognition, as 
much as it was an opportunity to meet the companies face to 
face to discuss the peculiar and unfortunate situation at the 
momeni.’’ Witness admitted that this was in violation of 
the men’s contracts, but justified this on the ground that 
otherwise there would have been scores of sectional strikes, 
which would have been worse than the national stoppage. 
His society supported the men engaged in the Irish strike, 
but this was against its policy, and, he admitted, because 
they were dragged into it. Mr. Beale asked: There, again, 
your society deliberately called out the men in breach of all 
their contracts.—A. Yes. Is that a new departure?—A. It 
is new in the sense that I have never known them to do it 
before. 

The last occupant of the witness chair was 


Mr. W. F. MARWOOD, 

the assistant secretary to the Railway Department of the 
Board of Trade, who was recalled—Mr. Marwood was also the 
first witness—on Tuesday morning last to deal with certain 
points mentioned during the inquiry with which the Board 
of Trade had been associated. Mr. Marwood was, however, 
not in a position to throw any light on the vexed question as 
to whether the acceptance of conciliation and arbitration by 
the railway companies in November, 1907, was in return for 
a promise that recognition was to be shelved. Mr. Marwood 
was not present at the meetings?in question, and so could 
not testify as to what passed. 

The scheme agreed to in 1907 was never considered as the 
best possible. It was a scheme drawn up under great 





pressure of time, and represented what two parties of at that 





time widely divergent views could be induced to agree upon 
in a somewhat considerable emergency. 

Witness produced Blue-book Od. 4534, which gave par. 
ticulars of much that happened in connection with tho 
scheme during the subsequent two years, during which periog 
Mr. (now Sir George) Askwith was head of the Railway De- 
partment. He also handed in four returns prepared for tho 
Commission by the Labour Department. These related to 
the membership and funds of the railway unions and par. 
ticulars of stoppages of work affecting railways. 

Mr. Henderson, in asking Mr. Marwood a question about 
the North-Eastern scheme, observed: ‘‘ I am largely with you 
on the question of discipline, once we can get the question of 
discipline defined.”’ 

Witness said that there had been no representations to the 
Board of Trade from any section of the men as to their 
restricted choice of arbitrators ; but he had heard some com. 
plaints that the awards were couched in too legal language, 

In examination by Mr. Beale a peculiar weakness of tho 
scheme was revealed. If a reduction were agreed to by the 
sectional board, it had to go to the men for their approval, in 
the same way as any agreed increase had to go to the 
directors. If the men did not agree, it had to go to arbitra. 
tion, and the anomaly would arise of an arbitration on which 
the men and their representatives were against the company 
and yet were themselves divided. In the scheme as adopted 
in Scotland, the refusal of the men to accept the proposals of 
a sectional board sent those proposals to the central board 
for decision. Failing agreement there, they went to arbitra- 
tion. 

At the conclusion of Mr. Marwood’s evidence, the Chair. 
man announced that the hearing of witnesses was completed, 
and the Commission would now proceed to consider its 
report, which, it was hoped, would be issued without undue 
delay. 





Thus this inquiry was practically finished on Friday last, the 
29th, a short concluding sitting being held on Tuesday, the 
3rd instant, to hear some evidence from the Board of Trade. 
The Commission was formally opened on August 23rd, but 
did not commence taking evidence until Monday, the 
28th idem, since which day the members have sat continu- 
ously except on Saturdays and Sundays and on one Monday. 
The chairman, Sir Thomas Ellis, Mr. Burnett and Mr, 
Wells, the secretary, have not been absent from any meet- 
ing ; Mr. Beale was away one day and Mr. Henderson for a 
day and a-half. The public spirit shown by the members in 
their close devotion to their duties and their anxiety to 
expedite their report on this urgent matter is highly to be 
commended. The Commission heard sixty-seven witnesses, 
ot whom ten were union leaders, twenty-three were unionists, 
ten were non-unionists, twenty-three were railway ofticials 
and one was from the Board of Trade. The Amalgamated 
Society of Railway Servants sent four officials, one driver, 
two firemen, four signalmen, one shunter and one goods 
porter; the Locomotive Engineers’ and Firemen’s Society 
sent one official and eight drivers; the General Railway 
Workers’ Union had two officials and a goods checker ; the 
Signalmen and Pointsmen’s Union sent one official and four 
signalmen ; the Liverpool Carters’ Union had one official 
and a carter; and the Raiiway Clerks’ Association sent 
an official. The non-unionists were five signalmen, four 
guards and one goods guard. The officials were two chair- 
men, one secretary, sixteen general managers, two assistants 
to general managers, one goods manager and one passenger 
superintendent. Eleven of these were from English, one 
from Welsh, five from Scottish and six from Irish railways. 
There were 14,192 questions asked, in which the opening 
statement of a witness is covered by only six or eight ques- 
tions, and the proceedings would occupy between 1200 and 
1300 columns of THE ENGINEER. We believe that the 
Commission commenced to draft its report a fortnight ago, and 
that the latter may be expected to appear almost simultane- 
ously with the reopening of Parliament on the 24th instant. 








OBITUARY. 


SIR SAMUEL SADLER. 


THE North of England generally, and the Cleveland 
district of Yorkshire more particularly, is the poorer for the 
loss of Sir Samuel Sadler, whose death took place on Friday 
last, at his house, Eaglescliffe, near Stockton-on-Tees, 
after an illness of several weeks. Sir Samuel was born in 
1842, being the third son of the late Mr. James Sadler, of 
Langlet Hall, near Birmingham. He was _ educated 
privately, and at University College, and among his teachers 
was Michael Faraday. After graduating at London 
University he had a practical training in the works of 
Messrs. Chance, of Oldbury, then the largest firm of 
chemical manufacturers in the world. It was at the early 
age of twenty-seven years that he commenced his extensive 
chemical business at Middlesbrough, which, when converted 
into a limited liability company in 1883, with its founder as 
first managing director, and subsequently as chairman, had 
branches at Ulverston, Portsmouth, Stockton-on-Tees, 
Carlton, County Durham, and elsewhere. His activities 
were not confined to the chemical industry, as he had large 
interests in the Durham coalfield, the firm of Sir S. A. 
Sadler, Limited, working the Malton Manor House, 
Lanchester Hill Top, and the Etherley Grange collieries. 
Sir Samuel was closely associated with the public life of 
Middlesbrough, and was mayor of the borough three times, 
and from 1900 to 1906 he represented the town in 
Parliament as a Conservative. For a great many years he 
was a member of the Tees Conservancy Commission, the 
Stockton and Middlesbrough Water Board, and chair- 
man of the Tees Port Sanitary Authority. 








LiveRpooL Moror TRIALS ANNIVERSARY DINNER -—A Liverpuvl 
Trials Dinner Committee has been formed, and it has been decided 
to hold an anniversary dinner at the Royal Automobile Club, Pall 
Mall, on Thursday, the 26th inst., at eight o’clock. Mr. Walter H. 
Long, who was President of the Local Government Board when the 
Heavy Motor Car Order was framed, has promised to be present as 
the guest of the evening. Further particulars may be obtained 
from Mr. E. Shrapnell Smith, 7 to 15, Rosebury-avenue, E.C., who 
is acting as honorary secretary to the Dinner Committee, 
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PROPOSED HYDRO-ELECTRIC POWER PLANT 
FOR CHESTER. 


THE Chester City Council has before it a scheme 
which has been devised by the city electrical engineer, Mr. 
s. KE. Britton, M.I.E.E., M.I. Mech. E., for the utilisation 
of the Dee water for the generation of electrical energy. The 
intention is to make use of water power now running to waste 
ag a source of energy, subsidiary to the steam generating 
plant at the Crane-street works. The site suggested for the 
new plant is that of the old Dee Mills, where the head of 
water available varies with the tide, and to some extent with 
the volume of fresh water running off. The maximum avail- 
able head is rather under 8ft., which, during tides exceeding 
16ft., is reduced to no head. The average run-off water for 
power purposes is taken at 240 million gallons per day, but 
the minimum run-off water is as low as 100 million gallons. 
When the spring tides prevailed it is estimated that the plant 
would be stopped for less than three hours, which time is 
taken by the highest spring tide to cover the top 2ft. of the 
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PROJECTED POWER HOUSE FOR CHESTER 


weir and to run off again 2ft. below the crest of the weir, so 
that when the tide exceeded 15ft. the plant would be stopped 
for a variable period not exceeding three hours, and when 
the tide did not exceed 15ft. in any day the plant could be 
run continuously. 

Theamount of power of course would depend upon the quan- 
tity of water running off and the difference in head between the 
level of the water in the head-race and tail-race. Mr. Britton 
calculates that the maximum power available in the form of 
current during the minimum flow of 100 million gallons per 
day would vary with the head up to 118 horse-power, while 
with flows of 500 million gallons and 240 million gallons the 
available energy would vary up to 588 horse-power per hour 
and 300 horse-power per hour respectively. This power would 
be exceeded in wet weather. 

The accompanying illustrations represent views of the pro- 
posed power installation, which consists briefly of three water 
turbines each capable of developing 225 brake horse-power on 
a head of 8ft., 150 brake horse-power on a head of 6ft. and 
30 brake horse-power on a 2ft. head. Such an arrangement 
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SECTION THROUGH HEAD AND TAIL RACES 


of units would give flexibility of power and secure economical 
running under all conditions of flow and head, as one 
turbine would deal with the dry-weather flow, two with 
the average flow, and three with some of the wet-weather 
flow and periods of low head. Mr. Britton puts down the 
cost of a complete installation on these lines at £10,000, 
including the construction of two cofferdams, clearing of 
the site, excavations, and buildings. The operation and 
maintenance expenses are put down at £1059. Basing the 
amount of electrical energy generated on the working of two 
turbines, each developing 150 brake horse-power with a 6ft. 
head, when working on an average 18 hours per day and 365 
days per annum, and with an overall efficiency of 70 per 
cent., this wouid yield 1,021,490 B.Th.U.’s per annum ata 
complete cost of rather less than one farthing per unit. 
Although the average income of the Chester electricity under- 
taking during the past year was 2d. per unit, Mr. Britton 
does not estimate this rate of payment for the current sup- 
plied by the water-driven plant, as the major portion of the 








units would be consumed at the low rate supplies for motive 
power, lighting and tramways. Even if sold at 1d. per unit 
it is pointed out that the income would be £4297, leaving a 
surplus balance over the expenditure of £3238. Any excess 
of energy developed would be stored as far as possible in the 
battery already in existence at the corporation power-house, 
which has a capacity of 345 kilowatt-hours if all taken in 
one hour, or 518 kilowatt-hours if spread over three hours. 
It might be necessary to increase this storage capacity. 

The scheme has been reported on quite favourably by Mr. 
A. C. Hurtzig, who does not anticipate any difficulties of a 
mechanical or electrical nature in the realisation of the 
power scheme. 








NEW WATERWORKS FOR BIRKENHEAD. 


On Tuesday last the foundation stone of a dam which is to 
provide an additional supply of water for Birkenhead was 
laid by Mr. Alderman Henry Bloor. The dam is to be 
formed on the river Alwen, and will, when completed, hold 
up as much as 3000 million gallons of water at such an eleva- 
tion that it may flow by gravitation to Birkenhead. 

The existing works which supply the borough with water 
were constructed by a private company in 1843, but were 
purchased by the Birkenhead Improvement Commissioners 
in 1858. ‘The source of supply is from borings in the red 
sandstone formation. For a number of years past, owing 
to the increasing population, which now amounts to 
about 130,000, and also to the fact that the yield of 
the wells has shown signs of diminution, the question 
of providing an additional source of supply has been receiv- 
ing the consideration of the authorities. Attention has been 
naturally directed towards the hills in the neighbouring 
portions of North Wales, aud the services of the late 
Dr. G. F. Deacon were retained to investigate and 
report upon a number of sites which were considered to 
be suitable. Many areas were examined, and in April, 1904, 
a preliminary report on the subject was presented to the 
Corporation. This report set out that several districts might 
be relied upon to provide some ten million gallons of water 








Alwen comprises some 6300 acres of very sparsely inhabited 
moorland. Itis said of it that it would be a difficult matter to 
find anywhere in this country an area of similar dimensions 
with so few people living on it. It is therefore pointed 
out that the water draining from it must be of a 
high standard of purity and free from injurious contamina- 
tion. The neighbourhood abounds, however, in peat, and for 
this reason it has been decided to filter the water before send- 
ing it into the pipe line, experience, as we have many times 
pointed out, having shown that the filtration of soft upland 
water which contains vegetable matter is necessary if trans- 
mission and distribution troubles are to be avoided. The 
filtering away of the minute vegetable organisms contained 
in the water removes all danger from this source, and, 
naturally, also provides an additional security against pos- 
sible, but in this case highly improbable, contamination. It 
would appear therefore that when completed the scheme will 
provide Birkenhead with a supply of very soft water of excep- 
tional purity. 

The Alwen reservoir, as has been said, is tocontain about 3000 
million gallons ofwater. It will be some 3 mileslong, and will 
have an average width of about one-fifth of a mile, the water 
area being about 365 acres. It will be formed by the construc- 
tion of a masonry dam and a small earthen embankment, 
and will be situated at a point some 2 miles north of Cerrig- 
y-Druidion, 10 miles east of Bettws-y-Coed, and 10 miles 
north-west of Corwen. The masonry dam will, when it is 
finished, be an exceedingly handsome structure. Its site has 
been ideally chosen. It connects two projecting hill slopes 
which approach one another very closely at their bases, 
between which at present flows the river Alwen. The crest 
of the dam will be 90ft. above the bed of this stream, 
and 1190ft. above Ordnance datum. The dam itself is 
to be curved to a radius of 500ft. It will be 458ft. in 
length at its highest point, and will contain about 40,000 
cubic yards of masonry. A roadway is to run along the top, 
passing beneath a valve tower placed some one-third of its 
length across. Beneath the roadway are to be constructed eight 
openings, which are to serve to carry away the water over- 
flowing from the reservoir. At each end of the dam there are 
to be heavy masonry piers, and it was in one of these that 
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SITES OF THE ALWEN AND BRENIG RESERVOIRS 


per day at moderate cost, but that three of them would be 
less expensive than the others. Other reports followed, and 
the opinions of Sir Alexander Binnie, the late Sir Thomas 
Stevenson, Professor W. Boyd Dawkins, Dr. H. R. Mill, and 
the late Professor J. Campbell Brown were obtained. All of 
these were favourable to the scheme as finally elaborated by 
Dr. Deacon, and as regarded the quality of the water which 
it was intended to make use of, Sir Thomas Stevenson 
declared that, after filtration as proposed, this water would 
be unexceptional for domestic and manufacturing purposes. 

The result was that in 1906 Dr. Deacon was directed to 
make surveys and to prepare plans, &c., so that a Bill might 
be brought before Parliament seeking powers to construct 
three dams on the river Alwen and its affluents. The river 
Alwen, it may be mentioned, is a tributary of the Dee, and 
the sites of the propesed reservoirs were all in Denbighshire. 
They are called tne Alwen, Brenig, and Glan Alwen 
respectively, and it was intended that the last-named should 
be used for the provision of compensation water only. During 
the parliamentary proceedings this reservoir was struck out 
of the Bill, which, in its modified form, was sanctioned by 
both Houses, and received the Royal assent in August, 1907. 

Two years later, and when the negotiations regarding the 
acquisition of the necessary land were still in progress, 
occurred the untimely death of Dr. Deacon, but not, how- 
ever, until the scheme had been so far developed that his 
name must be associated with it. On his death the com- 
pletion of the design and the supervision of the construction 
of the work were entrusted to the firm of Sir Alexander 
Binnie, Son, and Deacon, of Westminster. The plans were 
completed and tenders were invited, with the result that in 
January last the contract for constructing the Alwen 
reservoir, as a first instalment of the undertaking, was 
awarded to the firm of R. McAlpine and Sons, of Glasgow 
and Westminster. Operations have now proceeded so far 
that the foundation stone was laid, as above stated, on Tues- 
day of this week. 

The accompanying sketch map will serve to show the 
relative positions of the Alwen and Brenig reservoirs, with 
their catchment areas. The gathering ground of the river 





the foundation-stone was laid. At the foot of the apron on 
the down-stream side of the dam there is to be a valve house, 
in which will be the valves for controlling the supply to 
Birkenhead, the compensation water to the stream, and the 
overflow from the reservoir, together with the necessary 
meters and gauges. An interesting feature in connection 
with the scheme is that the power developed by the flow of 
water sent down for compensation purposes is to be employed 
for generating electricity for use in connection with the head 
works. 

The average rainfall of the area is estimated at 5lin., and 
this fall, in conjunction with the regulation provided by the 
reservoir should, it is calculated, besufficient to yieldanaverage 
of about 11,000,000 gallons of water per day, including that 
required for compensation. The aqueduct, the laying of 
which has not at present been begun, will be 42 miles in 
length. The construction of the works is expected to occupy a 
period of about four years. 

We mentioned above that the site embraces much peaty 
land. Large quantities of peat, which varies in thickness up 
to about 20ft., will have to be removed by the contractors in 
the course of the operations, and we understand that it is 
their intention to utilise some of it as fuel for producing 
the necessary power required during the period of construc- 
tion. The peat is now being removed by hand labour and 
steam winches, and is being dumped on land belonging to 
the Corporation. It is stated that. in all, about a million 
and a-half cubic yards will have to be taken out. 








Tue Metropolitan Railway Company has commenced 
operations on the new building for Baker-street Station, with a 
frontage of 200ft. long on Marylebone-road. Additional accommo- 
dation for trains will also be provided, including arrangements 
that will afford much-needed facilities for the heavy traffic into and 
out of the City. A feature of the new building will be a spacious 
concoursé 80ft. long by 50ft. wide, with stairways of ample width 
leading down to the station proper. At present the building will 
only extend to the height of one storey above street level, but later 
it is intended to carry up the building in the form of a large hotel. 
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DOCKYARD NOTES. 





- THE French torpedo-boat destroyer Bouclier, which was 
built by the firm of Augustin Normand, of Havre, in carry- 
ing out her acceptance trials at Cherbourg on September 19th. 
achieved a mean speed of 35.339 knots during six consecutive 
hours’ steaming. 





THE Amphion, which was laid down on March 15th last, 
is to be launched at Pembroke in December. Preparations 
for a similar ship to succeed her have already been made. 





ARRANGEMENTS have been made which, it is believed, 
will prevent such accidents as that of the Pluviose in the 
future. At each of the ports in France, Algeria, and Tunis 
a neutral zone has been laid out in which submarines are not 
to submerge. When a submarine is outside the port exercis- 
ing, a special flag, with a horizontal red band, hoisted at the 
semaphore or on the harbour mole, will indicate the fact to 
warships and ships of the mercantile marine, which will then 
be permitted to pass through the neutral zone. 





IT is expected that the new lock at Portsmouth Dockyard 
will be ready for use in May or June next. 





THE Admiralty has intimated that it declines to accede to 
the petition from the Kast Coast Fisheries Association for the 
warships to cease firing guns in the Firth of Forth, which, it 
was alleged, is detrimental to the fishing. The Admiralty 
declare that the firing cannot injure the fishing. 





THE DS, one of a pair of submarines built at Chatham 
Dockyard, has been launched. Several improvements have 
been introduced in the new vessel, which is longer and 
broader than those previously built at Chatham. The naming 
ceremony was performed by Lady Barker, wife of Major- 
yeneral G. Barker, commanding the Eastern Coast 
Defences. 





ON the 15th of September the Italian armoured cruiser 
San Giorgio was got off the Gaviola rocks and towed into the 
dry dock in Naples Arsenal. The salvage work, which had 
continued, day and night, for thirty-eight days, was one of 
no common difficulty, owing to the extent of the lacerations 
and the friable character of the rock. The operations were 
favoured by comparatively calm weather, and consisted in 
complete disarmament and stripping of much of the armour 
plate, followed by the application of compressed air caissons 
to lift the damaged fore-part of the ship. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

THe Sir JouN Cass TECHNICAL INSTITUTE. — Jewry-street, 
Aldgate, E.C. Inaugural Lecture of the Course on ‘ Colloids,” 
‘*The Properties of Colloids and their Relation to Industrial Pro- 
cesses,” Mr. E. Hatschek. 7 p.m. 


SATURDAY, OCTOBER 7Tu. 


THE STEPHENSON Socikrty.— Visit to Longhedge Running Sheds, 
South-Eastern and Chatham Railway. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE. — Visit to the 
Marconi Wireless Telegraph Company’s Works at Chelmsford. 
Leaving Liverpool-street at 1 55 p.m. 


MONDAY, OCTOBER 9ru. 


THE INSTITUTE OF SANITARY ENGINEERS.—Caxton Hall, West- 
minster. Opening Sessional Meeting. The President, Mr. A. J. 
Martin, M Inst. C.E., &c., will give an Address on the Programme 
for the Session. 7.30 p.m. 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssocIaTION.—Storey’s-gate, St. James’s Park, Westminster, S.W. 
‘‘The Advantages of the Steam Turbine as compared with the 
Reciprocating Engine,” Mr. W. A. Hatch. 8 p.m. 


TUESDAY, OCTOBER 10rx. 


THE RaiLway C.LuB.—92, Victoria-street, S.W. 
Caledonian Engines,” Rev. W. J. Scott. 7.30 p.m. 


WEDNESDAY, OCTOBER 11x. 


INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.—At 
the Institution of Mechanical Engineers, Storey’s.gate, St. James’s 
Park, S.W. President’s Address, 8 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s Insti- 
tute, Bride-lane, E.C. Presidential Address by Dr. W. H. Maw, 
LL.D., M. Inst. C.E., M.I. Mech. E. 8 p.m. 


THURSDAY, OCTOBER 12ru. 
BriTIsH ELECTRICAL AND ALLIED MANUFACTURERS’ ASSOCIA- 
TION.—Dinner to celebrate the reorganising of the Association 
at the Hotel Cecil. 


FRIDAY, OCTOBER 13rx. 
JUNIOR INSTITUTION OF ENGINBERS.—Visit ‘‘The Model Engi- 
neer,” Small Power Engineering and Scientific Exhibition at the 
Royal Horticultural Hall, Vincent-square, Westminster. 6 30 p.m. 


MONDAY, OCTOBER 16r#. 


THE Sir JoHN Cass TECHNICAL INSTITUTE. — Jewry-street, 
Aldgate. E.C. Inaugural Lecture of the Courses on “ Fuel.” 
‘*Coal for Steam Raising: Its Purchase on a Scientific Basis and 
its Economic Use,” Mr. J. S.S. Brame. 7 p.m. 


FRIDAY, OCTOBER 20ra. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St. 
James’s Park, Westminster, S.W. ‘‘The Endurance of Metals: 
Experiments on Rotating Beams at University College, London,” 
Mr. E. M. Eden, Mr. W. N. Rose, and Mr. F. L. Cunningham. 


S p.m. 


** Modern 


SATURDAY, OCTOBER 28rx. 


INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Liquid Fuel,” Mr. F. S. L. John- 
son. 6.45 p.m. 


MONDAY, OCTOBER 30ru. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘‘ Notes on Design 
and Construction in Gasworks,” Mr. Geo. Evetts. 7 p.m. 


SATURDAY, NOVEMBER 4ra. 


JUNIOR INSTITUTION OF ENGINEERS,—Caxton Hall, Westminster. 
R 
8 p.m. 


Conversazione, 





SATURDAY, NOVEMBER 25rx. 
INSTITUTION OF LocoMoTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘Standard Type of Belgian Loco- 
motives,” Mr, G. F. Burtt. 6.45 p.m. 


TUESDAY, NOVEMBER 28rTx. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. Presidential 
Address by Commendatore G. Marconi. 8 p.m. 


WEDNESDAY, DECEMBER 13tu. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘Modern Methods 
of Water Softening,” Mr. J. J. Lassen. 8 p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Position and Prospects. 

THE end of September left a fair amount of work still in 
hand, which will shortly be reinforced by renewed contracts, so 
that the prospects for the closing quarter of the year are satis- 
factory. Values also are being kept up steadily to their recent 
levels. The disturbed political outlook in Southern Europe makes 
against commercial headway to some extent, but not, so far, to 
any serious degree. What engineers and manufacturers seem to 
be chiefly concerned with at date is that the winter is likely to 
prove a period of dear fuel and high wages, and of heavy working 
costs in some other directions also. Both the home and foreign 
demand, however, is expected to continue to be encouraging. 
There is a good call for most classes of engineering productions, 
including motor cars and parts, motor cycles, and other means of 
transit. Railway rolling stock and material are in good request, 
the railway carriage and wagon companies having lately secured 
several desirable foreign and home contracts. Makers of nuts and 
bolts, couplings, and other railway fastenings, are well engaged. 
An increasing call for economical prime movers for use in this 
country and in foreign and colonial markets is ensuring steady 
employment to steam engine builders, and to makers of gas and 
oil engines. Structural engineers are moderately employed, and 
so are heavy and light ironfounders. Machine tool makers have 
some good work in hand in the way of lathes, milling machines, 
drills, and other varieties of workshop equipment. Some of the 
hydraulic engineers are well engaged, particularly those who 
produce established specialities. Some fresh work has been 
booked by several of the electrical engineering firms. Altogether, 
the position and prospects of the Midland engineering and iron 
and steel] trades, as the new quarter opens, may be characterised 
as satisfactory. 


Structural Steel. 

Considerable quantities of structural steel are being 
turned out at the various works, and values are well maintained. 
Mild steel angles are quoted £6 12s. 6d. to £6 15s., girder plates 
£6 2s. 61. to £7 5s., according to quality and size, and joists about 
£6 10s. The Scotch rebate proposal is not regarded in the Mid- 
lands as being likely to answer in actual practice, although it is 
admitted here that if foreign competition could either by that or 
any other reasonable method be lessened, it would be good for the 
British steel trade. It is understood in the Midlands that the 
Scotch and North-East of England steel firms who have been in 
conference on the subject have been unable to come to a working 
agreement, and meanwhile it is reported that there are serious 
dissensions in the International Committee of Steel Makers 
appointed at the recent Brussels Conference, when Judge Gary, of 
the United States Steel Corporation, brought forward his co-opera- 
tive scheme. The assistance of Midland steel firms has, it is 
understood, been sought in connection with both the foregoing 
trade movements, but they object to have their hands tied by out- 
put allocating projects unless very material and lasting benetits are 
likely to result, and these are not considered probable. 


Semi-finished Steel. 
Semi-finished steel is in good demand, and prices are 
upheld at £4 17s. 6d. to £5 for Bessemer sheet bars and £5 to 
£5 2s. 6d. for Siemens, 


Manufactured Iron. 
The works are well engaged upon bars, sheets, strip, and 
other standard varieties of manufactured iron, and there is no 
abatement in quotations—indeed, the tendency is in an upward 





direction, and it seems likely that in one or two directions advances 


may be declared at the quarterly meeting on the 12th inst. Mean- 

while quotations are as follow:—Marked bars, £8; unmarked, 

£6 7s. 6d. to £6 10s.; sheets (doubles), £7 12s. 6d.; galvanised 

— sheets, £11 103. to £11 15s.; gas strip, £6 12s, 6d. to 
6 15s, 


The Midland Iron and Steel Wages Board. 


The secretaries to the Midland Iron and Steel Wages 
Board have issued the report of the accountants. In accordance 
with the sliding scale arrangements the wages for puddling will 
continue 8s. 9d. per ton, and al] other mill and forge wages will 
remain unaltered from Monday, October 9th, 1911, to Saturday, 
December 2nd, 1911. The accountants have examined the returns 
of sales of iron made by the seventeen selected firms for the 
months of July and August, and have verified the same with their 
books, They certify the average net selling price to have been 
£6 83. 1ld. per ton. A statement is given of the different classes 
of iron sold and the average net selling price of each :—Bars, 
21,902 tons, £6 93. 3d.; angles and tees, 910 tons, £6 19s. 2d.; 
plates and sheets, 1138 tons, £7 3s. 8d.; hoops, strip, and 
miscellaneous, 10,933 tons, £6 6s.; total, 34,884 tons, £6 8s. 1ld. 
The following shows the figures for the previous two months :— 
Bars, 25,265 tons, £6 93.; angles and tees, 1417 tons, £7 6s. 9d.; 
plates and sheets, 1248 tons, £7 7s. 34.; hoops, strip, and miscel- 
laneous, 12,383 tons, £6 6s. 2d.; total, 40,313 tons, £6 9s. 4d. The 
new selling price is a decline upon the previous return of 5d., and 
the sales show a decline of 5429 tons. 


Pig Iron. 

Good outputs continue to be made at the blast furnaces, 
and the iron produced is going into early consumption. Owing to 
the dearness of coal and ironstone, the tendency of pig iron values 
is in an onward direction. Quotations this afternoon were as 
follows :—Staffordshire cinder forge, 49s. ; part-mine, 50s, to 
10s. 6d.; all-mine forge, 85s.; foundry, 90s.; cold-blast, 115s. ; 
Northamptonshire, 47s. 6d. to 48s. 6d.; Derbyshire, 50s, to 51s.; 
North Staffordshire forge, 51s. to 52s.; best, 58s to 59a. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Improving. 


THE tone in pig iron continues even in character, and with 
a better feeling. The attendance on Tuesday was, if anything, 
above the average, but although prices show little change, some 
sorts tended in favour of buyers, In English brands Middles- 





brough was easier, but otherwise there was nv quotable change to 
note, 


Finished Iron and Steel, &c. 


Steady, and the higher figures noted last week have now 
come into operation. - In steel prices also continue well maintained 
Copper, quiet at late rates; sheet lead, firm; tin ingots were 
again dearer. 


Quotations. 


Pig iron: Lincolnshire, No. 3 foundry, 53s. ; Staffordshire 
nominal, 53s, 6d. to 54s,; Derbyshire, 53s. . to 54s.; North. 
amptonshire, 54s, 10d. to 55s, 3d.; Middlesbrough, open brands 
55s. 10d. to 56s, 4d. Scotch: Gartsherrie, 60s. 3d. to 60s. 6d.; Glen. 

arnock, 58s, 9d. to 59s. 3d.; linton, 57s. 9d. to 58s, 34, 

elivered Manchester. West Coast hematite, 63s. 61.; East Coast 
ditto, 61s. 6d., both f.o.t. Delivered Heysham: Gartsherrie 
58s, 3d, to 58s. 6d.; Glengarnock, 56s. 9d. to 57s, 3d.; Eglinton; 
55s. 9d. to 56s, 3d. Delivered Preston: Gartsherrie, 59s. 3d, t2 
59s. 6d.; Glengarnock, 57s. 9d. to 58s. 3d.; Eglinton, 56s. 9d. to 
57s. 3d. Finished iron: Bars, £7; hoops, £7 7s. 6d.; sheets, £8 
to £8 2s. 6d. Steel: Bars, £6 15s. to £7 5s.; Lancashire hoops 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s, 
boiler plates, £7 15s. to £7 17s. 6d.; plates for tank, girder, and 
bridge work, £7 to £7 5s.; English billets, £5 5s. to £5 7s. tid.; 
foreign ditto, £4 15s. to £4 17s. 6d.; cold drawn steel, £9 5s. to 
£9 10s. res yr Sheets, £71; tough ingots, £59 to £59 10s,; 
best selected, £59 10s. to £60 per ton ; copper tubes, 84d.; brass 
tubes, 6fd.; condenser, 7Jd.; brazed brass tubes, 84d. ; rolled brass, 
6fd.; brass wire, 7d.; brass turning rods, 7}d.; yellow metal, 6d, 
to 64d. per lb. Sheet lead, £17 10s. per ton. English tin ingots, 
£187 10s, per ton. 


The Lancashire Coal Trade. 


The market was in an excited condition on Tuesday, and 
one large merchant described it as in a state of “chaos.” rices, 
however, were quite nominal, and the collieries cannot keep pace 
with the demand. 


Manchester Association of Engineers. 


I have received a copy of the syllabus of proceedings for 
the fifty-sixth discussion session of the above society. In accord- 
ance with the resolution passed by the members at the last annual 
general meeting, the meetings during the first half of the coming 
session will be held on Friday evenings, and those in the second 
half on Saturday evenings. In consequence of the serious indis- 
position of the president, Mr. Michael Longridge, the inaugural 
address usually taken at the first meeting will be postponed until 
January 13th next. The first meeting of the session will be held 
on Friday, October 13th, when a paper will be read by Mr. Rankin 
Kennedy on ‘‘ Marine Jet Propulsion.” On the same evening the 
‘* Constantine” gold medal will be presented to Mr. H. A. Hum- 
pei for his paper read last session on ‘‘Humphrey Pumps and 

‘ompressors.” Other papers announced on the syllabus are: 
‘*Experiments with Cutting Tools,” by Mr. Dempster Smith, 
October 27th; ‘‘ Electrification of Railways,” by Mr. E. O'Brien, 
November 10th; ‘‘ Producer Gas and its Application to the 
Eeonomical Generation of Power,” by Mr. J. A. Weil, December 
8th ; ‘‘ Electrical Furnaces,” by Mr. Cecil Myers, January 27th ; 
‘The Diesel Engine,” by Mr. P. von Miaskowski, February 24th ; 
‘Surface Combustion and its Industrial Applications,” by Mr. 
Cyril D. McCourt, March 9th ; and “ Prime Costing and Estimat- 
ing,” by Mr. G. James Wells, March 23rd. 


The Royal Exchange. 

While the Manchester City Council are haggling over the 
use to which the old infirmary site in Piccadilly is to be put, 
either for the erection of a new municipal exchange, or an art 
veered and library, the proprietors of the existing Royal 

xchange passed a resolution at their meeting last week 
authorising the directors to proceed with the elaboration of a 
scheme for the extension of the present building at an estimated 
cost of £500,000, and with that object to promote a Bill in the 
ensuing session of Parliament. The proposed extension will give 
approximately 50 per cent. more space per member than at 
present, which, at the existing rate of growth of membership, will 
be large enough for the next tifty years. 


Strike Settlements. 


It is extremely satisfactory to be able to report that the 
disputes between the masters and employés at the Lancashire and 
Yorkshire Railway Works at Horwich, and Armstrong, Whitworth 
and Co., Openshaw, have been settled during the last few days. 
The Horwich trouble was the first since the works were erected 
twenty-four years ago, and has resulted in a loss of wages of about 
£36,000. The concessions which the management had granted 
some weeks ago, and subsequently withdrawn, were restored. As 
regards the minimum wage of £1 per week for labourers and the 
abolition of the medical test on entering the company’s service, 
the management insisted on work being resumed before these were 
considered, but afterwards conceded that if the claim for an 
advance for labourers was legitimately made on the resumption of 
work the company would grant it, or it would be submitted to 
arbitration. No promise was made with ard to the medical 
test. All the men are to be reinstated, but the question of 
recognition of the trade unions will be governed by the finding of 
the Railway Commission. At Messrs. Armstrong’s works the men 
have accepted the terms offered and have resumed work in defiance 
of the strike committee. It can therefore be said that in both 
cases the strike organisers have failed in their objects. 


Cotton Spinning Trade. 

During the last few weeks there has been a marked 
improvement in the spinning branch of the cotton industry, and 
the mills are now well employed after a long spell of depression. 
The improvement has been largely brought about by the fall in 
the price of the raw material from America and the prospects of a 
good cotton crop. According to statistics furnished by the Inter 
national Federation of Master Cotton Spinners’ and Manufacturers’ 
Association, the estimated total number of spindles at work on 
August 31st last in Great Britain was 54,522,534. The estimated 
number of spinning spindles in the world is 137.278,752. Of this 
total the United States of America hold 28,872,000 spindles. 


A Manchester Rival for the American Motor Car. 

I have had an ——e of inspecting the drawings and 
parts of a new model of a car which. Belsize Motors, Limited, is 
about to place on the market in competition with the American 
cars. It has a four-cylinder en bloc engine with cylinders 69mm. 
by 130mm., high-tension magneto ignition, a chain-driven shaft for 
operating all the valves and magneto, efficient lubrication by 
means of a pump, thermo-syphon cooli The gear-box provides 
three spesds and a reverse, and is ingeniously arranged so as to be 
practically solid with the crank chamber, and the final drive on 
the live axle is by means of worm gearing. Ball bearings are 
fitted all through the gear-box and driving axle, and the materials 
employed in the construction are of high-class quality. The clutch 
is of the metal-to-metal internal-cone type. The whole of the 
mechanism has been cleverly designed to give ease of access for 
inspection and repairs, 


A Novel Spanner. 

A spanner of original design, invented and patented by 
Mr. John Wilson, The Gabled House, Bakewell, has been brought 
to my notice. The chief feature of the appliance is a loose cube- 
sbaped nut cap, formed so that each of its six sides hasa receptacle 
for a certain sized nut. The nut cap fits into a square housing, 
which is pivotally connected to a rod by a universal joint, so that 
the spanner may be operated from a position in alignment with the 
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bolt or nut, or the rod may be utilised as a lever for turning the 
box when the spanner is operated from a position ata right angle to 
the bolt or nut. Such a spanner might form part of the tool 
equipment supplied with a motor car, for instance, and obviates 
the necessity of making adjustments before use. For screwing up 
and unscrewing the smaller nuts and bolts in places where clearance 
is limited this spanner is, however, of necessity somewhat ham- 
pered by the size of the nat cap, 


BaRrROw-IN-FURNEsS, Thursday. 


There is a fairly active state of affairs in the hematite pig iron 
trade. The output of metal remains the same, and it is for the 
most part being disposed of and is going into immediate consump- 
tion ; but at the same time there is not a great amount of new busi- 
ness on offer and no disposition to place big contracts for forward 
delivery. More than half the plant of the district is doing nothing 
at all. There are several furnaces that will probably never work 
again unless they are reconstructed on modern lines, for as they 
are at present the cost of making iron is too heavy as compared 
with furnaces that have been brought up to date. Thus the big 
furnaces at Barrow and Carnforth are capable of maintaining a 
large output at a small cost. There are many furnaces that could 
well be scrapped. Local steel makers continue to account for 
almost half the make of iron. Prices are about the same, with 
makers quoting 62s. 6d. to 64s. per ton net f.o.b. for parcels of 
mixed numbers of Bessemer iron, and special sorts are as high as 
70s. per ton and in steady, if not large, request. In warrants 
values have eased down to6ls, 6d. per ton net cash, but there is no 
disposition on the part of makers to follow this lead. The stores 
of warrant iron represent in the aggregate 52 047 tons, 


Iron Ore. 

The iron ore trade is well employed in all parts of the 
district, and a good output is being maintained on account of local 
as well as Scotch buyers. A ~~ quantity of Cumberland ore is 
still going into Scotland, and occasional cargoes are being dis- 
patched from Barrow. Prices are unchanged, with good average 
sorts at 10s, to 12s., and the best ores are up to 19s, 6d. per ton 
net at mines. For foreign ores there is a steady demand, and 20s. 
er ton delivered is quoted for best qualities of Spanish ores. 
Regular supplies are arriving in Barrow. The importation of Irish 
ores is quiet. 


Steel. 

The steel trade is well employed in several of its branches, 
This applies both to Barrow and to West Cumberland, but at 
the same time business is not over plentiful and the orders being 
booked are only for moderate tonnages. For rails of heavy section 
£5 12s. 6d. to £5 15s. per ton is being quoted. This is the class of 
rails that is engaging most attention, and shipments are being 
made from Barrow to the Colonies wi@ Liverpool and Birkenhead. 
Little is on offer in light sections, which are at £43 5s, per ton, and 
heavy tram sections are in limited request at £8 10s. per ton. 
Tin bars are fairly active. Nothing is being done locally in steel 
shipbuilding material, the demand for which is brisk all round. 


Shipbuilding and Engineering. 

These trades are busily employed in every department 

and likely so to remain. The mystery ship Arizona, which was 

being fitted out with guns, &c., by Vickers Limited, for South 

America, it is said, has been dismantled by order of the Govern- 

ment, and last Monday she sailed from Barrow for Antwerp. She 
changed hands last week to foreign owners. 


Shipments. 
The shipments of pig iron last week represented 7364 tons 
and steel 4255 tons, a total of 11,619 tons and a decrease of 429 
tons. The shipments this year stand now at 370,390 tons, a decline 
of 156,574 tons, 


Fuel. 
There is a steady demand for coal, and good steam sorts 
are at 11s, to 15s, 6d. per ton. East Coast coke is in steady re- 
quest at 20s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

ACTIVITY continues in practically all branches of the 
local steel trades, Manufacturers report that orders are numerous, 
although small, and the work is required to be executed as early 

possibl The d d for ship forgings and castings and 
various specialities for the building of turbine machinery is urgent, 
and certainly a very fair proportion of the work on hand at 
the steel works is for shipbuilders and marine engineers. The 
war vessels under construction, too, a good share of which is 
in the hands of local firms, are responsible for providing the Shef- 
field heavy trades with a lot of work, the armour-plate and gun 
shops being extremely busy. As there is also some work on hand 
for foreign Gover ts, the ar t firms are really in the 
position of not wanting any more orders at present. The rise in 
bar iron prices noted last week has helped the general market, for 
it has occurred while pig iron was weak and has thus not been 
the result of any forcing up of prices of raw material. It has 
been due almost entirely to the better demand for finished mate- 
rial, and steel manufacturers are hoping that prices will be placed 
before long on a more remunerative level. Trade prospects for the 
winter are still darkened by the fear of a coal strike, and at the 
a of works reserve stocks of fuel are being put down as far 
as possible, 








The Coal Trade. 

There is still a very firm market for all descriptions of 
coal, Supplies in the open market continue scarce, and shippers 
are ready to snap > any available lots of best hards, current 
prices of which are 93. 6d. to 103s. 3d. per ton at the pits, The 
Baltic season is, of course, rapidly drawing to a close, and 
shippers are naturally anxious to complete cargoes. The scarcity 
of empty wagons is still a great source of inconvenience. The 
industrial demand is heavy, and full supplies under contracts are 
being taken on all sides, The gas coal market has not been 
affected by reports of the probability of a large tonnage being 
thrown on the open market owing to the Turco-Italian war. The 
gasworks are taking heavy supplies, and in many cases excess 
pe. nd over contract quantities, owing to the change in the 
weather. 


Slacks. 

So far as the better qualities of slacks are concerned, the 
market is very strong. Collieries have a large number of orders 
on hand, and in many cases they are in arrears with contract 
supplies, Coking smalls are in better supply owing to the larger 
outputs at house coal pits, but prices are unchanged. Prices are, 
nominally :—Best washed smalis, 5s. 9d. to 6s, 3d.; best hard 
slacks, 5s, 6d. to 5s. 9d.; seconds, 4s. to 4s, 6d., all per ton. 


House Coal. 

_ The ‘‘boom” in the honse coal trade shows little sign of 
slackening, collieries being inundated with orders which they can 
scarcely execute owing to outputs being fully absorbed by contract 
requirements. Collieries are also greatly handicapped by the want 
of empty wagons, so that production is barely up to market 
demands. In these circumstances collieries are obliged to quote 
much higher rates than the usual winter prices ruling on contracts 





(which came into force October Ist) for any supply that is avail- 
acd in 


Germany, which received from Cleveland only 6134 tons of pig iron 
inst 15,345 tons in September last year, and an average of over 





able, and ls. to 1s. 6d. above these prices is being d 
some cases, The strike ‘‘scare” has certainly caused the public 
to lay in stocks to an extent quite unusual for the time of the 


year, 


Pig Iron. 

Prices of pig iron continue steady. Lincolnshire sellers 
report that a fair weight of forge and basic iron has been sold 
during the past few days for delivery up to the middle of next 
year. Some disappointment is felt that no better than the official 
prices have been secured in this business, but competition is keen. 
Derbyshire foundry iron is firm, with, however, no improvement 
in the prices secured for forge. Hematite iron remains weak, but 
some fair sales have been made at the bottom figure of 67s. net 
for East Coast mixed numbers. Quotations :—Kast Coast, mixed 
numbers, 67s. to 68s, net; West Coast ditto, 76s. 6d. to 78s., less 
24 per cent. discount; Lincolnshire, No, 3 foundry, 50s. 6d. ; 
ditto, forge, mottled, and white, 49s. 6d.; ditto, basic, 52s.; Derby- 
shire, foundry, 50s. to 50s. 6d.; ditto, forge, 47s. 6d. to 48s., all 
per ton delivered Sheffield or Rotherham ; basic billets, £5 5s. to 
£5 15s.; bar iron, £7. Makers of bar iron report that the mills 
ee to run full time. Hoops remain unchanged in price at 

Js, 


Trade with America. 

The quarterly return issued by the American Consul in 
Sheffield shows that the exports of Sheffield steel and steel products 
declined very heavily last quarter. The value of steel, wire, sheets, 
bars, &c., was only £96,259, the smallest recorded for any quarter 
since September, 1908. The decline compared with the corres- 
ponding period of last year was £77,000. Although there is no 
doubt that the strikes have affected the returns to a serious extent, 
still the demand from the States has been steadily declining for a 

ear or more. At the moment some larger orders have come to 
and, and it is hoped that the current quarter will make a better 
showing. 


The Steel Trades. 

We refer above to the condition of the heavy industries, 
but the activity in these is fully shared by makers of engineers’ 
tools, files, hammers, &c, Some makers of high-speed steel report 
that orders are not so numerous as was the case a little while ago, 
but as there appears to be a good deal of activity in the big engi- 
neering districts of the country, prospects are considered good, 
especially as shipping business keeps up well. Makers of railway 
material are well booked, but there is still some irregularity in the 
receipt of specifications. Steel scrap is quite a neglected market, 
but wrought iron scrap is scarce, and available supplies are easily 
disposed of on the basis of 55s. per ton. Billets and all classes of 
semi-stee] are firm and in good demand. Ironfoundries are busier 
in the light castings department, chiefly in the manufacture of 
heating goods for the coming season. The plate and cutlery trades 
are enjoying a brisk seasonal spurt. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 

THE Cleveland pig iron market must still be described as 
disappointing, though prices have shown more movement this 
week than fora long time. Greater confidence, however, bas not 
manifested itself, and the higher prices have not brought out 
orders. Consumers have considered it the best policy to wait 
until they had reasonable grounds for expecting that the market 
had really taken a genuine turn towards revival. A few days of a 
steady upward movement in prices would have assured them of 
this: but after improving on Monday and Tuesday of this week 
quotations for warrants fell back on Wednesday afternoon. It 
was only a halfpenny drop, but it was enough to cause buyers to 
draw in, and the trade is still without the usual] autumn revival of 
demand and prices, Towards the end of last week Cleveland 
warrants were down as low as 45s. 104d. per ton cash buyers, that 
being only 24d. per ton above the minimum price of the current 
year, and there seemed to be a likelihood of the quotation 
dropping even below 45s, 8d. Consumers naturally would 
not commit themselves to doing more than satisfying hand- 
to-mouth requirements, that being contrary to general expe- 
rience in October, while speculators practically had a holiday— 
there was nothing to be made out of operations in Cleveland pig 
iron, and therefore scarcely any warrants changed hands. On 
Monday, however, the prices showed some improvement, and in 
two days had gone up 6d. to 46s. 54d. cash buyers on Wednesday 
morning, after which there appeared a “‘ set back,” which checked 
the more cheerful feeling that was beginning to show itself. 
Makers’ prices have not followed the fluctuations in warrants very 
closely ; in fact, they have kept No. 3 Cleveland pig iron for 
October delivery stationary at 46s. 9d. per ton, though a small 
quantity has been obtainable from second hands at 46s. 6d. per 
ton. No. 1, which is scarce, has been sold at 50s. 6d. to 50s. 9d. 
per ton for early delivery, No. 4 foundry at 46s. 3d., No. 4 forge 
at 46s., and mottled and white at 45s. 6d., and there is no lack of 
the lower qualities, for the furnaces, as a rule, have been produc- 
ing less than their usual proportion of the higher qualities. Cleve- 
land warrants closed on Wednesday at 46s. 5d. cash buyers, with 
holders prepared to supply them at 45s, 6d. cash, and 3d. more for 
delivery in a month, with 9d. more for delivery in three months, 


Hematite Pig Iron. 

The makers of East Coast hematite pig iron are able to 
give more favourable accounts of their business than are the pro- 
ducers of ordinary Cleveland iron; certainly their prices are 
steadier, and there is less pressure to sell. The better position 
may in some measure be attributed to the fact that there is no 
stock of East Coast hematite pig iron in the public stores, and this 
keeps speculators from operating in this description. There are 
not therefore the erratic fluctuations in the prices of hematite iron 
that have lately been so prominent a feature in the market for 
ordinary Cleveland iron. Speculators almost entirely rule the 
fixing of the prices of the latter. All the cheap lots of East Coast 
hematite iron are now off the market, though there wasa little sold 
on Monday at 60s. 9d. per ton for mixed numbers. Both makers 
and merchants have since held firmly to 6ls. per ton for mixed 
numbers, October f.o.b. delivery. Rubio ore is still nominally at 
19s. 6d. to 20s. per ton for delivery at wharves in the Tees. Itisa 
long time, however, since any actual business was done in Rubio, 
consumers getting supplies of ore from other quarters where the 
quotations are more reasonable. Furnace coke has generally been 
advanced in value ; in fact, the general figure has become 15s. per 
ton delivered at Middlesbrough works, and not much is now forth- 
coming at 14s, 9d. As a matter of fact, the price of coke has 
risen fully 6d. per ton during the last fortnight, and the tendency 
is still upwards. 


September Pig Iron Exports. 

Good shipments are a satisfactory feature of the pig iron 
trade, and these would have a good influence on business if it were 
not for the political and labour unrest. Last month’s exports of 
pig iron from the Cleveland district reached 106,693 tons, which 
exceeded the returns both for July and August, as well as the 
average for September. The shipments were 10} per cent. better 
than those for September, 1909, and 4 per cent. better than those 
of September, 1908, but they fell short of those of September last 
year by 843 tons, The September average over the last ten years was 
104,783 tons, so that was exceeded by 2 per cent. The leading 
feature of the exports was the poorness of the deliveries to 





43,000 tons per month in 1907. France continues to be 
a large buyer, also Italy, though Germany is cutting into 
the trade with the latter country. In August this district 
despatched only 16,307 tons of pig iron to Scotland, owing to the 
Grangemouth docekers’ strike, but last month 40,859 tons were 
sent, The briskness in the exports to Japan at the present time 
is an interesting fact, and a steadily increasing trade with Wule3 is 
being done. The nine months’ exports of pig iron from the Cleve- 
land district have this year reached 943,282 tons, as compared with 
883,127 tons last year, 891,241 tons in 1909, 1,025,030 tons in 1908, 
and 1,359,480 tons in 1907, the last named being the best on record. 
Only in three previous years have there been brisker shipments of 
pig iron than those of this year, the largest deliveries being to 
Scotland, Germany, France, Italy, Japan, and Canada. 


Manufactured Iron and Steel. 

Almost all engaged in these branches of the iron and steel 
industries are well off for orders, and business presents a striking 
contrast to what is reported in the pig iron trade. The situation, 
indeed, is so good that manufacturers who are generally inclined 
to be pessimistic in their reports now speak cheerfully of business, 
and are keeping their establishments fully going. It is a long 
time since the volume of trade at the finished iron and steel works 
and the foundries was so large as it is at present. The outlook is 
very encouraging, and producers hold firmly to their quotations, 
but do not advance them, however. For steel gs omg £6 15s. 
and for iron ship plates £6 10s. is quoted, both being less 24 per 
cent., and for delivery at any shipyard on the North-East Coast. 
Steel ship angles are at £6 7s. 6d., iron ship angles at £7, steel 
bars at £6 5s., iron bars at £7, steel hoops at £6 12s. 6d., steel 
strip at £6 10s., steel joists at £6 10s., steel sheets at £7 7s. 6d., 
and iron ship rivets at £7 7s. 6d., all less 24 per cent. f.o.t. 
Galvanised and corrugated steel sheets, 24 gauge, are at £11 5s. 
per ton, less 4 per cent., and f.o.b, Heavy steel rails are firm 
at £5 12s. 6d. net f.o.b., and cast iron chairs at £5 12s. 6d. 
net f.o.b. Pipe founders are well off for contracts, and for cast iron 
pipes, 3in. to 4in, diameter, they are asking £4 10s. to £5 ; 5in. and 
above, £4 7s. 6d. to £4 10s.; very small pipes, I4in. to 2}in., are 
at £4 17s, 6d. to £5 2s, 6d. A few days ago there was a con- 
ference at Newcastle between the steel manufacturers of Scotland 
and the North-East of England to consider the proposal to offer 
a rebate of 5s. per ton to all home consumers who buy exclusively 
from the members of the manufacturers’ associations. The matter 
has not been decided on yet, but the North of England producers 
have the question under consideration. 


Shipbuilding, &c. 

The shipbuilders of the North-East Coast have a large 
volume of work on their books and in course of execution, almost 
if not quite the largest on record. On the Tyne some seventy 
vessels are in course of construction, and four floating docks, and 
a large proportion of these are of a special class, The Wear ship- 
builders last month launched eleven vessels of 38,250 tons, com- 
pared with six of 13,243 tons in September last year. During the 
first nine months of this year they launched 63 vessels of 210,119 
tons, against 57 vessels of 158,380 tons in the corresponding period 
of last year. Labour troubles still affect the shipbuilding industry. 
On the Tyne the lesser skilled men have applied for an advance of 
wages through the National Labour Union. The employers have 
offered them 1s. per week on time where the men earn 25s. a week 
and over, and 6d. to men earning less, while 5 per cent. increase 
will be given on piece rates. The men object to the time rates. 
The shipbuilder also has te suffer through the wrangling of the 
men among themselves. The holders-up on the Tyne are demand- 
ing a fuller percentage of the money earned by the squads ; they 
want 104d. instead of 9d. for every ls. earned by the riveter, and 
the riveters decline to pay the extra 14d. 


Coal and Coke. 

Greater activity is reported in the coal trade of this 
district, especially in the gas and bunker coal branches, and ship- 
ments are heavy, but there is still some difficulty in securing 
steamers to carry the coals, and the extraordinary advances in 
rates of freight have made it very bad for those who have sold c.i.f. 
Consumers abroad are becoming rather keen to buy, for the end of 
the northern shipping season is fast approaching. Best gas coals 
are now realising lls. per ton f.o.b., and seconds 10s. to 10s. 3d. 
Bunkers are being quoted at 10s. 6d. to 10s. 74d. for best, and 
93. 74d. to 9s. 9d. for ordinary. House coals have been advanced 
in price at an earlier period of the autumn than usual. At 
Dunston the North-Eastern Railway Company has commenced the 
erection of a three-berth staith, but the coalowners and shippers 
suggested a staith of double that size. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 

THERE has been comparatively little business done in the 
pig iron warrant market in the last fewdays. The charges for 
carrying warrants have been raised since the advance in the Bank 
rate, and the war outbreak, added to the unsettled state of labour, 
have tended to complicate the situation to such an extent that 
dealers hesitate to operate except for immediate wants and at 
short dates of delivery. Business has been done in Cleveland 
warrants since last report at 46s. 64d. to 46s. 4d. cash, 4s. 74d. to 
463. 6d. one month, and 47s. 4d. three months. It is a favourable 
point in connection with the trade that makers refuse to reduce 
prices in sympathy with the decline in warrants, and their 
attitude in this respect seems justified by the fact that the statis- 
tical position of pig iron at the moment is not unsatisfactory. 
Imports of Cleveland pig iron into Scotland in the past week 
amounted to 10,424 tons, being 1158 tons more than in the corre- 
sponding week. 


Scotch Pig Iron Trade. 

The business in Scotch pig iron has been quiet, so far as 
fresh orders are concerned, but makers have shown a firm 
attitude in spite of the uncertain state of the warrant market, 
Output is well maintained, there being 83 furnaces in blast in Scot- 
land against 80 at this time last year. Steady deliveries are 
being made, and in some cases makers are quoting higher prices for 
their special brands than merchants. Free at ship at Glasgow, 
Govan and Monkland, Nos. 1, are quoted 56s.; Nos. 3, 55s.; 
Carnbroe, No. 1, 59s. 6d.; No. 3, 55s, 6d.; Clyde and Calder, 
Nos. 1, 61s.; Nos. 3, 56s.; Gartsherrie, No. 1, 61s. 6d.; No. 3, 
56s. 6d.; Summerlee and Langloan, No. 1, 63s.; No. 3, 58s.; 
Coltness, No. 1, 82s. 6d.; No. 3, 58s.; Eglinton, at Ardrossan or 
Troon, No. 1, 55s. 6d.; No. 3, 54s, 6d.; Glengarnock, at Ardrossan, 
No. 1, 63s. 6d.; No. 3, 58s.; Dalmellington, at Ayr, No. 1, 56s. 6d.; 
No. 3, 54s. 6d.; Shotts, at Glasgow or Leith, No. 1, 62s. 6d.; 
No. 8, 57s. 6d.; Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 
58s, 6d. perton. In the past week 3345 tons of Scotch pig iron 
were shipped for abroad and 1873 tons coastwise, the total of 5218 
tons comparing with 5226 in the corresponding week of last year. 


Finished Iron Prices and Wages. 

The official accountants’ examination of the books of the 
makers of malleable iron in the West of Scotland shows that during 
July and August the net price realised at the works was 
£6 Os. 11-13d. per ton. This price does not warrant any change 
in workmen’s wages during the next two months. A moderate 
business is done in finished iron, which is quoted on the basis of 
£6 2s. 6d. per ton for crown bars, subject to the usual 5 per cent, 
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discount for Clyde delivery. The works have generally fair 
employment, and orders are for the most part for early delivery. 


The Steel Trade. 

The state of employment in the steel trade has been so 
good for some time that the official quotations have not been dis- 
turbed. Ship plates are quoted £6 17s. 6d., angles £6 19s., bars 
£7 10s., and boiler plates £7 12s. 6d., all subject to the usual 5 per 
cent. discount for delivery in the Clyde district. Shipbuilding 
material has been in active request, and there is also a consider- 
able trade in structural steel of various descriptions. There is an 
active business in thin sheets, and black sheets have been in 
demand for export. It is satisfactory to note that foreign com- 
petition in steel has become somewhat less assertive. The home 
demand for steel angles, as a consequence, is reported to be 
improving. Good sales have been made of steel bars, plates and 
other materials for shipment to the Colonies and South America. 


Engineering and Ironfounding. 

These two departments are generally in a healthy condi- 
tion. Marine engineers have orders on hand that keep them 
actively employed, and their prospects are encouraging. Bridge 
builders have a favourable outlook, as well as makers of sugar 
plant, and there is general activity in the manufacture of tools 
and electric plant. A great variety of work is being turned out at 
the foundries, both light and heavy castings being in demand. 


The Coal Trade. 

Some irregularity in the arrival of vessels, due to stormy 
weather, has affected the coal shipping trade, but it is believed 
that the loss of business on this account will eventually prove com- 
paratively unimportant. House coal is in better demand for both 
home use and shipment. The advance in price intimated as from 
the beginning of this month has been put into force to the extent 
that has been practicable ; but a considerable amount of business 
is being done by merchants at the old rates. Shipments to Medi- 
terranean ports are more difficult to arrange in consequence of the 
war, and the Irish traffic also feels the effect of the railway and 
dock labourers’ strikes. Scotch business in coal is proceeding with 
uniform regularity, and shipping quotations are well maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade (Cardiff). 

Wak news gave a decided spurt to the coal trade, and 
there was considerable interest on ‘Change. Unfortunately there 
was a scarcity of prompt tonnage, so that the market has not been 
much benefited, heavy stocks, still standing, being detrimental to 
regular working at the collieries. Still, if not immediately realised, 
the war influence must soon be felt. Heavy Government orders are 
being discussed, inquiries by the French Government have been 
made, and the naval depéts are receiving energetic attention. 
Steamers to load promptly to Gibraltar and Malta have been much 
in request. In the clearance on Tuesday of nearly 60,000 tons 
there were some specially large cargoes, 7300 tons to Venice, 7000 
to Buenos Aires, 6000 to Bahia Blanca, 5500 to Leghorn. High 
rates of freights are being paid by both the British and the Italian 
Government agents. Colliery owners do not consider that the 
Italian troubles will be of long duration, but are discussing the 
probability of complications, and quite expect that harder figures 
are likely next week. 


Latest State of the Coal Trade. 

Midweek it was reported on Change, Cardiff, that business 
was very small, but that the heavier shipments made by the British 
and Italian authorities gave a little firmness to the market. The 
shortage of ready steamers is the great trouble, and the constant 
storms are giving shippers considerable trouble. Stocks of coal 
are heavy, and the production continues at high rate, so that the 
market has again been in buyers’ favour, and great care is exercised 
with regard to forward business. Abnormal questions and 
numerous discussions continue, and the subject of a national 
stoppage to be discussed this week has increased the anxiety of the 
trade. Latest prices :—Best large steam, 16s. 9d. to 17s. 3d. ; best 
seconds, 15s. 9d. to 16s. 6d.; ordinaries, 15s. 3d. to 15s. 9d.; best 
drys, 16s, 6d. to 17s.; ordinary drys, 15s. to 15s. 6d.; best washed 
nuts, 14s. to 15s.; seconds, 13s. 6d. to 14s. 6d. ; best washed peas, 
12s, 6d. to 13s, 6d.; seconds, 11s. to 12s.; best bunker smalls, 8s, 3d. 
to 8s. 9d.; best ordinaries, 7s. 9d. to 8s. 3d.; cargo smalls, 6s. 6d. 
to 7s.; inferior smalls, 6s. to 6s. 6d.; best Monmouthshire black 
vein, 15s. 6d. to 15s, 9d.; ordinary Western Valleys, 14s, 9d. to 
15s. 3d.; best Eastern, 13s. 9d. to 14s. 3d.; seconds, 13s. 3d. to 
13s. 6d. Bituminous: Very best households, 17s. to 18s.; best 
ordinaries, 143. 6d. to 16s, 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 3d. to 13s. 9d.; smalls, 10s. 3d. to 10s. 6d.; No. 2 
Rhondda, 123. to 12s. 3d.; through, 93. 6d. to 10s.; smalls, 
6s. 3d. to 7s. Patent fuel, 16s. 3d. to 16s. 9d. Coke: Special 
foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; furnace, 16s. to 
17s. Pitwood, 21s. 6d. to 22s. 


Newport (Mon.) Coals. 

The collieries of the district are being energetically worked, 
as was testified by the despatch again of nearly 78,000 tons of coal to 
foreign destination, and 9273 tons to coastwise, but prompt ton- 
nage is inadequate, and business is hampered. War news is 
causing a good deal of excitement ; over 20,000 tons of coal were 
cleared on Monday to foreign destinations, On Tuesday there 
was no animation in the market. Short arrivals of engaged 
steamers ; scarcity of tonnage continues to embarrass the trade, and 
the market was weak for early shipment, both for large 
and smal!, Latest:—Very best black vein, 15s. 3d. to 15s. 6d.; 
Western Valleys, 14s. 6d. to 15s.; Eastern, 13s. 6d. to 14s.; other 
kinds, 13s. to 13s. 3d.; best smalls, 7s. 6d. to 8s.; seconds, 7s. to 
7s. 6d.; inferiors, 6s, tc 6s. 9d. Bituminous: Best households, 
15s. 6d. to 16s, 6d.; seconds, 14s. to 15s. Patent fuel, 16s. to 
16s, 6d. Coke: Foundry, 18s. to 20s.; inferior, 16s. to 17s. Pit- 
wood, 21s, 6d. to 22s. 


Swansea Coal. 

The trade of the port continues to make substantial 
progress. Compared with the corresponding week of last year the 
imports and exports registered an increase of 33,000 tons. Coal 
showed the large total of 87,669 tons, but patent fuel was only 
3076 tons. Midweek: Tonnage arrivals having improved, the 
demand for Swansea large was better and values a trifle more 
steady. Red vein rather slow ; machine-made nuts and cobbles of 
the better sort steady, but inferior sorts weak ; beans and peas 
brisk ; quotations firm ; rubbly culm and duff easier. Not much 
life in the steam coa] market, demand generally weak. Latest :— 
Best anthracite, hand picked, 21s. to 23s. net; second malting, 
18s, to 19s, net; big vein, 16s. 6d. to 17s, 6d., less 24; red 
vein, 11s. 6d. to 12s, 9d., less 2} ; machine-made cobbles, 19s, 6d. to 
22s. net; Paris nuts, 22s, 6d. to 24s, 6d. net; French nuts, same ; 
German nuts, same ; machine-made large peas, 11s, 9d. to 12s. 3d. 
net; rubbly culm, 7s. to 7s. 3d., less 24; duff, 4s. 3d. to 4s. 9d. 
net. Steam coal: Best large, 17s. 6d. to 18s.; seconds, 13s. 3d. 
to 14s. 3d.; bunkers, 10s. 3d. to 11s. 3d.; small, 7s, 6d. to 8s., all 
less 2}. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s.; through, 
14s, to 14s. 6d.; small, 10s. 6d. to 11s, Patent fuel, 14s. 6d. to 
15s., all less 24. 


Lianelly. 


The extensions at Burry Port and the Old Castle Works 
are now completed, and last week all the mills were in vigorous 


working, much to the general satisfaction. The steel works, in 
harmony, showed capital results, but, unfortunately, shipping has 
been rather quiet, and the export of coal was smaller than could 
have been wished, though it was the subject of comment that 
Lianelly sent its first cargo of local coal direct to Paris—the 
pioneer, it was hoped, of a substantial trade. Several large 
contracts have been given out in the building trade. 


Tron and Steel. 


The temporary stoppage at Dowlais and the damping 
down of the furnaces prevented the immediate starting of opera- 
tions, but it is not expected to cause much delay. The Bessemer 
and the Siemens furnaces were also affected, and were not lit, but 
the Big Mill began to do good work on Tuesday, and this week a 
large quantity of light rails due on urgent orders were turned out. 
Next week is expected to see good results of the settlement. 
There is little animation in trade. Swansea Metal Exchange gave 
this week the following quotations :—Hematite pig iron, mixed 
numbers, 61s. 6d. cash, 61s. 9d. month; Welsh hematite, 65s. to 
66s., delivered ; Middlesbrough, 46s. 34d. cash, 46s. 7d. month ; 
Scotch, 52s. 44d. cash, 52s. 74d. month ; Welsh hematite, 65s, to 
66s., delivered ; East Coast hematite, 65s. to 66s. c.i.f. Steel bars: 
Siemens, £5; Bessemer, £4 17s. 6d. Iron ore, Newport, c.i.f., 
18s. 6d. to 19s, 6d. Other quotations :—Copper, £54 17s. 6d. cash, 
£55 13s, 9d. three months. Lead: English, £15 13s, 9d.; Spanish. 
£15 3s, 9d. Spelter, £27 15s. per ton. Silver, 24}d. per oz. 


Tin-plate. 

Now that the benefits of conciliation have had practical 
effect in the settlement with the cold roll boys a period of 
prosperity is anticipated. There are still some troubles in the 
way, and the interference of American tin-plate producers is 
discouraging. Last week the Swansea Harbour returns showed 
that shipments continued at a high level, the receipt from works 
being 108,621 boxes, and the shipment 80,489 boxes. Latest: 
Ordinary tin-plate, 13s. 9d. to 13s. 104d.; ternes, 25s, 6d.; trade 
good, prices firm; C.A. roofing sheets, 30 g., £9 to £9 5s.; big 
sheets for galvanising, 30 g., same ; finished black plate, £11 5s. 
to £11 10s.; galvanised sheets, 24 g., £11 10s. per ton; block tin, 
£184 10s. cash ; £183 10s, three months. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


THE market for iron and steel has been just a shade 
quieter than previously, and orders have not been so plentiful as 
at the beginning of September ; still, the majority of the mills are 
in lively and regular occupation. The Pig Iron Convention is 
negotiating with the South German Union, which has been selling 
Luxemburg pig iron hitherto, and it is expected that all questions 
of sale will be finally settled by October Ist, and that a rise of M. 1 
to M. 3 p.t., according to quality, will be resolved upon. Com- 
parative quietness has prevailed in the finished iron industry, but 
the general tone is healthy. The mills engaged in the production 
of heavy plates are well supplied with work till the end of the 
year; in sheets also plenty of orders can be secured, M. 135 to 
M. 138 p.t. being asked and obtained. For deliveries next year 
M. 140 p.t. is quoted. 


The Steel Convention. 


Sales of the Steel Convention in August of this year were 
548,333 t., as compared with 497,617 t. in July of this year, and 
493,349 t. in August, 1910. Deliveries in bars were 318,482 t., as 
compared with 291,213 t., and 289,069 t.; drawn wire, 67,788 t., 
as compared with 58,245 t., and 58,949 t.: plates, 96,356 t., as 
compared with 88,676 t., and 84,917 t.; pipes, 17,189 t., as com- 
pared with 13,940 t., and 14,497 t.; castings, 45,518 t., as com- 
— with 45,543 t. in July of this year, and 45,917 t. ia August, 
1910. 


Fair Accounts from the Siegerland. 


Although here and there a slight abatement in activity 
can be noticed in the iron and steel industry, the general tone 1s 
healthy and firm. The iron ore trade has been quiet as before, con- 
sumption being much lower than was anticipated. There has been 
some talk of business in Siegerland iron ore with Upper Silicia, 
but much depends on how the railways regulate their freights. 
On the Siegerland pig iron market the most important event of the 
week has been the dissolving of the Siegerland Sales Union, which 
had been in existence for about twenty-five years. At the plate 
mills there is a regular activity, but bars are less lively. 


Coal in Germany. 


A fair business generally is being done on the Silesian 
coal market, and, compared with September last year, an increase 
in deliveries is shown, 9418 wagons having been delivered from the 
Ist to the 15th September of this year, as compared with 8870 
wagons, or 88,700 t., in the same period last year. This is all the 
more remarkable since the deliveries by water to the coast districts 
have almost entirely ceased, owing to the low state of the water. 
In the Rhenish-Westphalian district consumption is lower than 
output, and this has compelled the pits to restrict production in 
some cases. Engine fuel has continued well inquired for. Prices 
at the end of September were as follows :—(as coal, M. 11.50 to 
M. 12.50 for summer months and M.12 to M. 13 p.t. for winter 
months ; best steam coal, M.11 to M. 12.50 p.t.; mixed sorts of 
coal, M. 12 to M. 12.85 p.t. ; coke, M. 19 to M. 22 p.t. 


Normal Business in Austria-Hungary. 


Nothing of interest has taken place since last week, 
demand and employment in iron and steel remaining moderate as 
before ; all descriptions of finished iron meet with fair request, and 
the business in bars and plates may even be termed active. Rail- 
way material is decidedly dull and neglected. The machine 
industries are briskly occupied, both on agricultural machines and 
on mining plant, and some large machine orders from abroad have 
been secured recently. The locomotive factories report themselves 
poorly —— ; the number of locomotives built this year is much 
smaller than last year. Coal is being readily taken by railways 
and ironworks, and prospects up till now have appeared pretty 
fair. The Bohemian brown coal trade is tolerably good, although 
the decrease in Elbe shipments is keenly felt. Prices for coal have 
not changed. 


Active Trade in Belgium. 


The outlook is favourable and confidence has been in- 
creasing generally. All articles of iron and steel show a firm tone, 
plates being in an especially good condition. Basis price for heavy 
yee is £5 17s. to £5 18s. p.t. f.o.b. Antwerp, and M. 152.50 to 

f. 157.50 p.t. for home consumption. An abatement in demand 
has to be reported for bars, but activity at the mills has not in any 
way been affected by this, for they have their order-books well 
filled already, and very long terms of delivery are still being asked. 
More than £4 17s. p.t.is barely obtainable for export orders. The 
majority of the construction shops are in active occupation. At 
the wagon shops, however, an abatement in demand was experi- 
enced recently. The shops known as La Bougeoise have secured 
an order for 100 30-ton cars for the Luxemburg Prince Henri Rail- 
way. Crude iron has shown more strength of late, while the con- 
dition of the scrap iron business is going from bad to worse. Best 
sorts are sold at Of. p.t. free place of consumption. A regular 
trade is being done in coal. Prices are the same as before, nor is 
the large tendering for the Belgian State Railways, on the 4th of 





October, expected to cause any change. 


The French Iron Market. 

There was a quiet and occasionally an easier feeling in the 
iron market last week, consumers showing a tendency to hold back 
their orders, being influenced by the unsettled Franco-German 
negotiations. More orders have, however, been secured in the 
hitherto neglected shipbuilding department, and the railway com. 
panies have also given out some fair contracts recently. With 
regard to prices considerable firmness is noticeable in all trades, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 20th, 


THE railroad companies have not pushed negotiations for rolling 
stock which it was reported they were in need of, and a large amount 
of possible business is now hanging fire. The Missouri-Pacific has 
figures submitted by makers fur 4000 cars, the Western Maryland 
for 5000 cars, and the Chicago, Indianapolis and Louisville is 
figuring on 1000. Car builders are cffering the best possible 
inducements to get new business. The railway companies are sti! 
adhering pretty closely to urgent necessities. The locomotive 
builders are only picking up small orders, and work is rather slack. 
The Baldwin works of Philadelphia announce they may come to 
three-quarters time within a month. The American Bridge Com- 
pany has secured an order for 3500 tons for a building in this city, 
and a western concern has captured an order for 4000 tons for a 
building in Chicago. The Baltimore and Ohio will build a stee| 
pier at Staten Island, and the General Electric Company has 
contracted with the Carnegie Steel Company for 12,000 tons for a 
building in Buffalo. Coke is rather inactive. For the week ending 
September 16th production was 329,759 tons, filling 10,458 cars, 
Anthracite coal is slightly advanced. Sales of crude iron are rather 
moderate. The general tone of the steel market is rather weak 
owing to shadings which have been made by both the larger as 
well asthe independent concerns. The week’s business in structural! 
material, so far as is reported, amounts to 40,000 tons. Sheet and 
wire products have weakened, and the shaded quotations have 
brought in considerable business to the sheet mills. The general 
reduction has been welcomed, and it is expected to result in a good 
deal of business. Copper is held at 12.50 for electrolytic, and stocks 
are reported as increasing a little. Exports for the month to the 
17th were 13,750 tons, 

New York, September 27th. 

After a long strain the steel makers, big and little, have been 
obliged to give way and to enter upon a policy of price cutting, 
the end of which it is impossible to foresee. The United States Stee! 
Corporation has been forced into this course, and the large 
consuming interests are now invited to place their orders on most 
inviting terms. It was foreseen some time ago that when the 
Republic Iron and Steel Company broke away from the price 
arrangements that a general cutting of prices would be eventually 
necessary. Structural material and plates have gone down as low 
as 1.25. Merchant steel bars have dropped to the lowest point 
known for years, namely, 1.10. This has led to quite heavy 
ordering in bars, The car builders are closing up some heavy 
orders received some time ago, and are preparing to close down 
portions of their plants unless new orders soon come, which is very 
probable. It costs about 250dols. less to make a steel car than a 
year ago, and railroad managers know that when business and 
trade returns to normal conditions prices will rebound. It is for 
this reason that car builders look forward to many heavy orders 
before the end of the present depression, Merchant pipe has been 
shaded, and there are rumours this week of a general cut. Cast 
pipe foundries are everywhere busy, and their consumption of iron 
steadies the crude market. The Pittsburgh rail mills are doing a 
great deal of work on foreign orders, and business from this source 
will continue. There is more or less general unrest in the trade. 
The present cut in prices, consumers say, should have been made 
long ago, Standard copper has dropped slightly in price. Exports 
of copper are slightly below same time last year. Exports for the 
past week, 6495 tons. A lessening foreign demand is predicted. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


RoE AND Harrison, Limited, ironfounders, of Derby, have 
appointed Mr. T. S. Smith, of 5, Idol-lane, Eastcheap, London, E.C., 
as sole agent for the sale of their castings in London and district. 


Mr. G. R. Rosevere, M.1.S.1., A.M.I. Mech. E., A.I.E.E., who 
has been holding the position of works engineer to the Austin Motor 
Company, Limited, for the past six years, has been appointed 
works manager to John Musgrave and Sons, engineers, of Bolton. 

THE Baldwin Locomotive Works having terminated the contract 
by which Messrs. Sanders and Co, acted as their general agents, 
have appointed Mr. Lawford H. Fry, M.I. Mech. E., as their 
European representative. Mr. Fry has transferred his office from 
Paris to 34, Victoria-street, London, S.W 

Carco FLEET IRON Company, Limited, of Middlesbrough, 
informs us that it has now opened offices in London for the direct 
sale of all materials manufactured at its works, and requests that all 
inquiries and orders should be sent to 35, Lime-street, London, 
E.C. (telephone, 8269 Bank ; telegrams, Carfleco, London), or direct 
to the works at Middlesbrough. 

THE British Electrical and Allied Manufacturers’ Association 
(Incorporated). The next meeting of the Council of this Associa- 
tion will be held in the Board Room, Olympia, Kensington, W., on 
Thursday, 12th October, at 2.30 p.m. We are asked to state that 
the temporary address of the Association till October 26th is 
Olympia, Kensington, W.; telephone, Kensington 3413. 








Royat Society or ArRtTs.,—The competition for the ‘‘ Owen 
Jones” prizes for industrial design was instituted in 1878 by the 





Council of the Royal Society of Arts, as trustees of the sum of 
£400 presented to them by the committee of the Owen Jones 
Memorial Fund, upon condition of its spending the interest 
thereof in prizes to ‘‘ students of the schools of art who, in annual 
competition, produce the best designs for household furniture, 
carpets, wall-papers and hangings, damask, chintzes, &c., regulated 
by the principles laid down by Owen Jones.” ‘he prizes are 
awarded annually on the report of the examiners in the national 
competition of the Board of Education. Six prizes were offered for 
competition in the present year, each prize consisting of a bound 
copy of ‘‘ The Leading Principles in Composition of Ornament of 
Every Period,” from the ‘‘Grammar of Ornament,”’ by Owen 
Jones, and the Society’s bronze medal. The following is a list of 
the successful candidates :—Robert McCoy, School of Art, Maccles- 
field, for a design for a woven tapestry hanging; Berengaria 
Fildes, School of Art, Morecambe, for a design for printed silk 
dress fabrics; Sydney Dale, School of Art, Macclesfield, for a 
design for a printed velvet hanging; Mabel L Hinton, School of 
Art, Dudley, for a design for a stencilled hanging ; Evelyn Meggs, 
School of Art, Dadley, for a design for a stencilled hanging ; and 
May Fenske, Polytechnic School of Art, Battersea, for a design for 
printed muslin. The examiners who judged the works submitted 
for competition reported as follows :—*‘587 works were sent in for 
this cc mpetition, showing an increase of 146 on last year, and the 
general level of merit is higher than then. ‘The best examples are 
the woven, printed, and stencilled fabrics. There is a fairly good 
representation of the useful class of damasks, as well assome good 
carpets and embroidery. The examiners regret to find that no 
examples of designs for furniture have been submitted.” The 
next award will be made in 1912, when six prizes will be offered 





for competition. 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator ts printed in italics. 
When the abridgment is not illustrated the Specification is without 
drawings. 
Copies of Specifications may be obtained at the Patent-ofice Sale Branch 
2, pak d pton-build Ch y-lane, W.C., at 8d. each. ° 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 








INTERNAL COMBUSTION ENGINES. 


21,139. September 12th, 1910.—IMPrROVEMENTS RELATING TO HIGH- 
SPEED RECIPROCATING ENGINES, F, W, Lanchester, 53, Hagley- 
road, Edgbaston, Birmingham. 

In high-speed engines, such as four or six-cylinder internal com- 
bustion engines, the variation in the torque applied to the crank 
shaft may, at and above certain speeds, set up a violent vibration. 
It is the object of the present invention to provide means whereby 
this vibration is destroyed or diminished. The crank shaft has | 
keyed to its end remote from the fly-wheel a coupling piece A 
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provided with outwardly projecting discs. Over this coupling 
piece a heavy wheel B is fitted. The wheel B has internal discs 
projecting between the discs on A, and has bearings on the crank 
shaft. An oil film fills in the spaces between the two sets of discs, 
If the shaft is rotating uniformly, the wheel B is carried round 
with the same velocity as that of the coupling piece A. If, how- 
ever, torsional vibration is set up, the piece A will move relatively 
to the wheel B, Under these circumstances, the viscosity of the 
oil film will exert a damping force tending to destroy the relative 
movement.—September 13th, 1911, 


TURBINE MACHINERY. 


21,195. September 12th, 1910.—IMPROVEMENTs IN ELAsTIc FLUID 
TURBINES, The Warwick Machinery Company (1908), Limited, 
of 83, Cannon-street, London, E.C., and 8. J. Pigott, of 
Millbrae, Helensburgh, Scotland. 

The turbines referred to in this specification are in particular 
marine turbines. The invention consists in the combination of a 
cruising turbine with a main turbine on the same shaft. The main 
turbine consists of a number of impulse stages A, and a reaction 
stage B. The cruising turbine ~ on the same shaft is separated 
from the main turbine by a diaphragm D, in which the inlet valves 
for the main turbine are formed. A labyrinth packing is provided 
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for the diaphragm at E. A valve-controlled pipe F connects the 
cruising turbine with a low-pressure stage of the main turbine. 
Thus a low pressure can be maintained in the cruising turbine when 
the main turbine is in operation. A double beat valve G admits 
steam either to the main or the cruising turbine. When the latter 
is at work its exhaust passes through valve-controlled openings H 
in the diaphragm Dinto the main turbine. An escape valve J allows 
for the by-passing of the steam from the cruising stage and the 
main turbine should steam be admitted before the valves at H are 
opened. A small blow valve or whistle K is also provided, so as to 
give audible warning that the valves H are closed.— September 13th, 
1911, 


AERONAUTICS. 


21,114. September 10th, 1910.—AN IMpROVED ANTI-DEVIATING 
APPARATUS FOR AEKOPLANES AND PROPELLED AIRSHIPS, 
Alfred Rutt, of 85, Canon-road, Bromley, Kent. 

This specification describes the application to an aeroplane of a 
gyroscope rotating on a vertical shaft, so as to counteract any 
deviating force which may act on the body of the aeroplane. 
The wording of the specification leaves the precise manner in 
which the apparatus is intended to work in some doubt. The 





gyroscope wheel A is horizontal, and is suspended by internal 
gimbals from the shaft B, by which it is driven from the main 
propelling engine. The shaft B carries a helical gear C, which 
meshes with a helical pinion D on the end of ashaft E, This shaft 
is fixed relatively to the body of the aeroplane, and at its other 
end carries a pinion F, The pinion F meshes with a circular 
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toothed rack formed on a rotatable wheel G. ‘his wheel carries 
two depending arms H H provided at their lower ends with rollers 
JJ, which work in a recess on the rim of the gyroscope wheel. 
These rollers correct any precession of the gyroscope wheel. It is 
presumably intended that the gyroscopic reaction of the wheel A 
shall act directly on the body of the aeroplane, so as to preserve 
it from tipping.—September 13th, 1911. 


PUMPING AND BLOWING MACHINERY. 


15,820. July 1st, 1910.—IMPROVEMENTS IN METHODS OF RAISING 
or Forcinc Liguips AND IN APPARATUS THEREFOR, H, A. 
Humphrey, 38, Victoria-street, Westminster, London. 

The principal object sought with the apparatus described in this 
specification is the shortening of the period required fora complete 
cycle in the well-known Humphrey pump. In brief, we may say 
that this end is attained by compressing the combustible mixture 
or one of its constituents during the outward flow of the liquid in 
the play-pipe. Part of the mixture thus compressed is delivered 
to the combustion chamber and part is allowed to act on the 
opposite end of the liquid column after it has come to rest 
momentarily on its outward stroke. This second part of the 
mixture thus assists the return of the column along the play-pipe. 
The engraving illustrates the invention applied to a pump having 
two combustion chambers A, B. The supply tank is shown at C, 
the inlet valves for the liquid at D, and the play-pipe at E. The 
liquid is discharged from the play-pipe through non-return valves 
F, and leaves the apparatus at G. The play-pipe is in free com- 
munication with an air vessel H. A second air vessel J surrounds 
the first, and is so proportioned as to give a constant discharge 
from G. The air vessel H has an inlet valve K which can 
open under suction. It has also a valve L opening under its own 
weight. This valve gives access to a pipe M provided with a non- 
return valve at N. Further along the pipe M a reservoir P is 
formed. This reservoir is provided with a pipe and a two-way 
cock Q, whereby water may be admitted or discharged. In this 
way, by altering the water level within the reservoir, its capacity 
above the water-line may be adjusted. The pipe M is continued 
from the reservoir over to the combustion chambers A, B, which 
chambers are provided with inlet valves R, S and exhaust valves 
T, U, the latter opening under their own weight. The valve K 
gives access from a chamber V arranged above the air vessel H. 
Into this chamber gas and air are delivered by way of passages 
W, W. A pipe X extends, as shown, between the chamber V and 
the air vessel H, and is adjustable in height by means of a hand 
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wheel and screw. The lowerend of this pipe is fitted with a valve 
Y opening under its own weight, while the upper end is provided 
with slots Z. To understand the action of the pump assume that 
the reservoir P is filled with mixture under pressurezthat there is 
a compressed charge at the top of chamber B, that there is a small 
cushion of products at the top of chamber A, and that valves D, R, S, 
T and U are all closed. The cycle commences by the ignition of 
the charge in chamber B, Combustion and expansion follow, and 
the liquid acquiring velocity is driven outwards in the play pipe E. 
During this period the pressure falls in both chambers A and B. 
At aconvenient moment—say, when the pressure in chamber A 
has fallen until it is equal to the pressure in the reservoir P—the 
valve R is opened. As the outward movement of the liquid column 
continues the mixture within the reservoir P flows into the 
chamber A. Its pressure therein assists in driving the liquid 
column in the play-pipe outwards. Just before expansion is com- 
plete the valve R is closed, while the pressure in the air vessel H is 
not yet sufficient to open the valve N. The pressure in both 
chambers A and B continues to fall until the valves D open to 
admit fresh liquid and the valve U under its own weight opens to 
exhaust. At the other end of the play-pipe the level of the liquid 
in the vessel H when outward motion commences is as indicated at 
aa. As outward motion goes on this level rises, but the valve Y is 
open. Hence if combustible mixture be previously admitted to 
the vessel H by way of the passages W and the valve K it will be 
driven backwards up the pipe X towards the source of supply. 
This goes on until the impact of the liquid on the face of the 
valve Y closes the exit to the pipe X. When escape is thus cut off, 
the remaining mixture is compressed, the valve N is opened, and 
compressed mixture is delivered tothe reservoir P, The valve L is 
merely for safety, and is intended to close by the impact of the 
liquid should the level ever rise thus high. The delivery of the 
mixture along the pipe M to the reservoir P goes on until the 
pressure of the outward flowing column of liquid is sufficient to 
raise the valves F. The liquid is then delivered into the vessel J. 
As the valves F will not open until the pressure of the liquid in the 





play-pipe, and consequently of the mixture in the vessel H, is 
equal to the head against which the liquid has to be pumped, it 
will be seen that the pressure of the mixture in the reservoir P is 
also equal to the head, and is constant. The point we have now 
reached in our description of the method of working is the time 
when the column of liquid has reached the limit of its outstroke. 
At this time the chamber A is filled with fresh mixture, the 
chamber B is filled with burnt products, the exhaust valve U has 
just opened, and there is a compressed charge of mixture at the 
top of the vessel H over the surface of the water. On the return 
of the column of liquid the products in chamber B are expelled and 
the fresh charge in chamber A is compressed. Meanwhile, in the 
vessel H the level has fallen, the return of the liquid column along 
the play-pipe being assisted by the pressure of the m‘xture con- 
tained in the vessel H. During the return stroke the valve N 
prevents the mixture in the reservoir P from flowing back into the 
vessel H. Similarly the valves F prevent the liquid in the vessel J 
from flowing back into the play-pipe. While the return stroke is 
in progress, the valve K opens by suction, and fresh air and gas 
from the chamber V are delivered to the vessel H. The cycle now 
repeats itself, with the exception that the functions of the cham- 
bers A B are reversed. There are three other drawings attached 
to this specification. The first of these illustrates a valve gear 
arrangement for controlling the inlet and exhaust valves on the 
chambers A B, so as to conform to the cycle of events described 
above. Fig. 3 of the specification illustrates the invention applied 
to a single combustion chamber pump, while Fig. 4 shows it 
adapted for air compressing purposes.—J/u/y 5th, 1911. 


LIGHTING AND HEATING. 


6374. March 14th, 1911.—IMpROVEMENTS IN ELEcTRIC HEATERS 
oR ConveEcToRS, John Edmund Pownall, of 4, Clyde-mansions, 
Gondar-gardens, West Hampstead, N.W. 

A is the body or casing of the heater, B is its closed removable 
bottom, and B! is the perforated false bottom. C are fire- 
roof briquettes. D are openings for admitting air to the 

ttom chamber of the heater. E are resistances. F is rear 

chamber formed of bright or polished metal and fitted with a 
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battle plate, and open at the bottom to admit air. G are con- 
cealed coloured lamps. I is a curved deflecting plate for throwing 
the heat forward and out at the front of the heater. K is a cor- 
rugated polished reflecting plate. The front of the casing of the 
heater may be varied, and the heater may be provided with side 
chambers similar to the back chamber shown on the drawings. In 
this case all the chambers may be connected to one another. The 
lamps employed are only used for illuminating purposes, heating 
being effected by the resistances. —September 13th, 1911. 


ORDNANCE AND ARMOUR. 


20,373. September Ist, 1910.—IMPROVEMENTS IN GyROSCOPIC 
ConTROL, Archibald Barr, the University, Glasgow, and 
William Stroud, Caxton-street, Anniesland, Glasgow. 

As stated in the specification, this invention has for its object 
the control of a range finder, telescope, searchlight, platform, gun, 
&c., aboard ship. In brief, it may be said that a gyroscope A is 
applied in such a way that the rolling and the pitching of a vessel 
will be allowed for, and the ‘‘instrument ” caused to preserve any 
given inclination to the horizontal. We cannot describe the 
apparatus fully here, but we may say that the engraving shows 
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the details adopted to control the instrument in altitude. Some- 
what similar details control the instrument in azimuth. The axis 
of the gyroscope lies between two contact switches B C, one above 
and one below. If the ship rolls one or other of these switches 
is closed ; as a consequence one or other of the stops D E is 
operated by a magnet. These stops work in conjunction with 
“flies” F G. According to whichever of these flies is stopped so 
will the differential ‘‘ following gear,” shown on the right of the 
engraving, be operated. If the ship’s deck pitches down the 
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instrument will be rotated upwards through an equal angle and 
vice versd, so that the line of sight remains at its former inclina- 
tion to the horizontal. The ‘following gear” is fully described in 
a previous patent. —September 13th, 1911. 


BATTERIES AND ACCUMULATORS. 


25,516. November 3rd, 1910,—IMPROVEMENTS IN OR RELATING TO 
THE PACKING OF THE PLATES OF ELECTRIC STORAGE BATTERIES, 
Bernard Mervyn Drake, John Waddell, and the D.P. Battery 
Company, Limited, all of Lumford Mills, Bakewell, Derby- 
shire. 

This invention relates to an improved method of and means for 
packing the plates of electric storage batteries, after being charged, 
and has for its object to enable the plates to be securely packed up 
for transport by rail, or to be kept in hand fora lengthened period, 
without losing their charge. According to the invention, the 
plates, immediately they are removed from the sulphuric acid in 
the charging bath, are placed in cases from which, after the lid in 
closed, all air is extracted. When fully exhausted of air the cases 
are hermetically sealed up, when they are ready for transit or 
storage. The cases are not opened until everything is ready for 
the plates to be immediately placed into the acid of the storage 
battery, the object being to expose the newly charged plates as little 
as possible to the atmosphere. In lieu of exhausting the cases of air, 
they may be filled with an inert gas, such as carbonic acid or car- 
buretted hydrogen or some caustic soda can be included in the 
case. The cases are made of any suitable non-porous material 
or combination of materials, but usually they will be made of wood 
lined with lead. The exhausting of the cases is effected in 
any suitable manner. There may be a separate case for each 
plate, or a series of plates will be packed in one case. A self- 
closing valve and nozzle may be applied to the case which may be 
sunk in the side of the case to facilitate packing.— September 13th, 
1911. 


SHIPS AND BOATS. 


29,895. December 23rd, 1910.—IMPROVEMENTS IN MECHANICALLY 
PROPELLED VESSELS, F. G. Pratt, of 5 and 6, Suffolk-street, 
Pall Mall, London. 

in Figs. 1 and 2 the elevation and plan respectively of the vessel 
described in this specification are given ; Fig. 3 shows the cross 
sections from the stern to midship ; Fig. 4 shows the cross sections 
from the bow to midship. It will be seen that the bottom of the 
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vessel is concave on each side of the centre line and convex inter- 
mediately. The idea underlying the invention is as follows :— 
When a vessel is travelling the stern sinks down into the hollow 
caused by the throwing out of the waves at the bow. This altera- 
tion in trim ‘‘ may be described as making a vessel run uphill all 
the time.” With the present design the bow waves are caught 
and carried under the vessel, so that the rest of the vessel is sup- 
ported by the water displaced by the forward part of the hull.— 
September 13th, 1911. 


MINES AND METALS. 


January 6th, 1911.—IMPROVEMENTS IN ELECTRIC FURNACES, 
Hugo Hellinger, of 11, Emil Geisstrasse, Munic h, (rermany. 

This invention relates to electric furnaces in which the heating 
member is formed of carbon, graphite, graphite clay or the like, and 
has for its object to protect the oxidisable heating member from 
oxidation. A is the outside insulating mass, for example magnesia, B 
the intermediate heating member formed, for example, of graphite, 
and C the tightly fitting crucible. DD! are top and bottom contact 
rings and the furnace is carried by bars E E insulated from the con- 
tact rings by tlanged rings F F, The crucible C rests upona pusher or 
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ram (and is closed by a fire-proof cover H, also adapted to prevent 
oxidation of the upper surface of the heating member B. The 
furnace may tip as a whole, in which case the ram G is only moved 
upwards when it is desired to charge the crucible ©. It will be 
observed that when moved upwards the ram completely protects 
the member B from oxidation. In some cases it may be desirable 
also to be able to remove the member B out of the outer mass 
A ; for this purpose the ram G is provided with a collar g, and 
the shape of the upper conducting ring D is modified. 4 this 
case care must be taken to embed B in a mass, for example 
magnesia, which sinters and hardens when heated so as to form a 
1] crust. Several modifications are described.—September 13th, 


MISCELLANEOUS. 


15,790. July 1st, 19!0.—IMPROVEMENTS IN PRESSURE-REDUCING 
VALVES, Félix-Alexandre Gaudin, of 13, Rue St. Yves, 
Nantes, France. 

A cylinder A in communication at B with the source of high- 
pressure steam contains an internal sleeve C. This sleeve guides a 
valve D which can close or establish communication between the 
cylinder A and a second cylinder KE above it. The cylinder E con- 
tains a bellows-like arrangement, the construction of which is per- 
fectly clear from the engraving. A central rod F passes down 


N° 15,790 





through the bellows and terminates on the end plate G. his 
plate carries on its under side a valve pin H engaging in a recess in 
the top of the valve D. Steam reduced to the desired pressure 
leaves the apparatus at J. A regulating spring is shown at K. 
The valve D follows every movement of the bellows, so that if the 
pressure after reduction rises the bellows are compressed, and the 
valve D shuts down the supply until the pressure falls again to the 
desired amount.— “ptember 13th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,002,246. ConTINvoUsS PRocEsS OF MAKING WHITE LEAD AND 
APPARATUS THERFOR, C. El/is Montclair, N./., assignor to 
Ellis-Foster Company, a Corporation of New Jersey.—Filed 
July 5th, 1910. 

The patent is for a process of making white lead, which consists 
in melting lead, raising it to a super-molten condition, comminut- 
ing it by means of a pressure jet containing an oxidising medium 
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whereby filamentous lead coated with a catalytic oxide is produced, 
treating the superticially oxidised lead as an integral progressively 
advancing travelling stream by agitation in the presence of mois- 
ture, air and carbon dioxide, whereby the lead product is converted 
into white lead, and in drying the product. 


1,002,414 MANUFACTURE OF STEAM Borers, JD. Rk. MacBoin, 
Cleveland, Ohio.—Filed May 31st, 1911. 
This invention consists in putting in the tubes under compression 





lengthwise, by bending them without permanent set. In this way 
the stress due to the greater expansion of the shell than those of 
the tubes is allowed for. This is one of two patents with thirteen 
claims, 


1,002,423. EXPLOSIVE ENGINE, 
Filed December 27th, 1910. 

In an explosive engine, an open-ended cylinder, a piston adapted 
to form with the cylinder an annular explosion chamber near the 
upper end of the latter, the piston having an open, upper enlarged 
end extending above the upper end of the cylinder, a jacket 
supported on the upper end of the cylinder in sliding engagement 
with the upper end of the piston and provided with openings at 
its lower end directing air expelled from the jacket by the piston 
again stand along the outside of the cylinder and a cap on the upper 
end of the jacket provided with a depending extension entering 


J, W. Meaker, Detroit, Muh, 








1,062,513. Auromatic Stoker, W. 7. Hanna, Cincinnati, Ohio 
assignor, by mesne assignments, to the Mechanical Construction, 
Company, Cincinnati, Ohio, a Corporation of Ohio. —Filed May 
16th, 1907. Renewed January 26th, 1911. 

This is a tremendous specification with no fewer than thirty. 


[2,513] 


seven claims, which are practically all for details. There is a 
screw feed, and a plate on which the fuel is delivered under the 
guidance of oscillating wings, and a blast. 


1,002,571. Foroinc Press, F. J. Ellis and E. J. Melloried, Pitts- 
burg, Pa., assignors to United Engineering and Foundry Com 
pany, Pittsburg, Pu., a Corporation of Pennsylvania,—Filed 
April 27th, 1910. , 

This invention will be easily understood from the drawing. The 
claims are for the combination with a forging press, having tables 
supported for a raising and lowering movement, of power means 











for actuating them, combined with controlling devices for varying 
the difference in elevation between the two tables without varying 
the extent of their up-and-down movement. There are eleven 
claims. 


1,002,577. 
—Filed January 14th, 1909 
This is one of three patents for providing dry air for blast 
furnaces. The invention consists in passing air through a cooling 
tower, subjecting it therein to the action of artificially cooled water 
at a temperature of about 35 deg. Fah., then passing it at a speed 


METHOD OF DryING AiR, J. Gayley, New York, N.Y. 
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no greater than in the cooling tower through a refrigerating 
chamber of greater capacity than the direct-action tower, and 
reducing the moisture therein to less than two and one-half grains 
per cubic foot by reducing the temperature of the air to or below 
a temperature of zero degrees Cent., and then feeding the dried 
air toa blast furnace. There are in all twenty-six claims. 


1,003.059. Sream Borer, J. 7. Nicolson, Marple, England.— 
Filed April 22nd, 1910. 











This is Dr. Nicolson’s well-known patent. The specification and 
claims refer to details of arrangement and details, There are six 














the upper end of the piston, There are eleven claims. 


claims, 
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THE VIGELAND ALUMINIUM WORKS, SOUTH 
NORWAY. 
By G. WUTHRICH. 
No. II.* 


DESCRIPTION OF PLANT. 


Auxiliary installation —The auxiliary plant consists 
of a 2000 brake horse-power horizontal shaft Francis 
turbine, which the Oerlikon Company sub-contracted to 
Messrs. Jensen og Dahl, the well-known Norwegian 
turbine builders in Christiansand, and a 1360-kilowatt 
double commutator aluminium generator fitted with 
auxiliary poles. The speed of the set is 250 revolutions 

+ minute. The general arrangement of the turbine is 
shown in Fig. 23; while the engraving below—Fig. 24 
_illustrates the turbine in detail. 

The water enters the turbine at the top, and is led 
thereto through the 7ft. 3in. pipe line previously em- 
ployed by the sawmills. The maximum velocity of the 
water in this pipe is approximately 11}ft. per second. 
The turbine is a twin Francis machine with a steel sheet 
mantle and removable cast iron end covers. The water 
ig made to pass through two guide wheels in two streams. 
These guide wheels are arranged at the end of the turbine 
and are carried excentrically to the turbine shell in order 
to obtain the most favourable distribution of water. A 
common suction pipe is provided for both turbines, and 
is so shaped that the water leaving the turbine in a hori- 
zontal direction is guided down into the tail-race without 
any sudden change in its direction of flow. The guide 
wheels have a diameter of 3ft. 3in. and an effective width 
of lft. 33in. The rim of the running wheel is built up 
of cast iron, and is bolted to the steel spider and boss of 
the machine. The angle of the turbine guide blades is 
made adjustable, their movement being controlled by 
means of a suitable lever arrangement and a governing 
device. 

This governing device is of the centrifugal type and is 
driven by belting from the turbine shaft. It works in 
conjunction with a servo-motor, the pressure oil for which 
is supplied by a triplex pump, also driven from the tur- 
bine shaft. The oil passes first to the so-called accumu- 
lator, the top of which is filled with compressed air. 
The whole apparatus is so constructed that the governor 
is capable of dealing with a large number of quickly 






























repeated variations of speed without involving any risk | piston, is returned to the accumulator. Thesame oil also 
of reducing the working pressure of the oil—which | feeds an automatic pressure governor which opens the 
amounts approximately to 150 lb.—below an effective | pipe line quickly to an amount corresponding to the 
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Fig. 23—GENERAL ARRANGEMENT OF AUXILIARY TURBINE 


figure. By means of the regulation valve the oil under 
pressure is led either to one side or the other of the regu- 
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Fig. 25—1360-KILOWATT OERLIKON 


GENERATOR, 











2000-B.H.P. TURBINE 


sudden closing motion of the turbine governor. In this 
way no extreme shocks and pressure rises can take place 
in the pipe line. At the end of a period of regulation the 
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gradually by means of a self-adjusting cataract. 
pressure regulator is specially referred to in view of the 
fact that the design of the apparatus for such a large 
volume of water—approximately 890 cubic feet per 
second—represents a somewhat difficult and certainly in- 


teresting problem to the hydraulic engineer. The arrange- | 


ment works most satisfactorily. 
The generator of the auxiliary plant is similar in design 
to that of a dozen or so machines previously installed by 


the Oerlikon Company at the works of one of the biggest | 


metallurgical concerns on the Continent. It is built to 


pressure regulator closes the drain of the sluice valve | 
This | 





Main plant.—The equipment of the main power-house 


| horizontal shaft double Francis turbines sub-contracted 

by the Oerlikon Company to the well-known Swiss 
turbine builders, Theodor Bell and Co., of Kriens, near 
Lucerne, and coupled directly to these turbines, four 
Oerlikon 2000-kilowatt generators. 

An Oerlikon 25-ton travelling crane in the unloading 
shed—the track of which runs at right angles to the power 
station—served during the erection of the factory for 
| unloading the machinery from the railway trucks and 
lowering it down on to the floor of the turbine-house. An 
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Fig. 26—1360-KILOWATT AUXILIARY OERLIKON GENERATOR 


give continuously, for months at a stretch, a current of 
8000 ampéres at 180 volts, and runs at a speed of 270 
revolutions per minute. 

The special feature of this type of machine is the 
double commutator. This was adopted in order to 
satisfy the peculiar conditions to be met with at the 
works referred to above. 
machine are given in Fig. 25, and in Fig. 26 we show 
the unit finished immediately after the trials on the test 
bed at Oerlikon. Each commutator has 272 segments of 


Ss! 


hard drawn copper, the insulation being all through of | 
| Fig. 30. 


the best mica and micanite. The effective width of each 


| thereafter. 
| dynamo circuits, but they are usually served by the current 


The principal dimensions of the | 
| shown on page 382. 


| Oerlikon electric travelling crane of the same capacity— 
| see Fig. 27—running the whole length of the power-house 

was also put up for erection purposes and general service 
Both. cranes can be run on any of the main 


from the lighting set of the auxiliary power-house station. 

The general arrangement and layout of the station is 
The four double turbines are each 
connected to a main pipe line. Each of these pipes just 
beneath the turbine-house floor has a main throttle valve 
of 8ft. 10in. bore, operated by hydraulic servo-motors—see 
The water operating these servo-motors is under 














consists at present of four 3000 brake horse-power 





and on the outside by means of riveted channel b 
The cast iron guide wheels are in one piece, and eae 
fitted with 18 cast steel guide blades. 


ars, 
his 
L é Taese guide bladss 
are hinged and are made adjustable by means of a re 
lating ring arranged outside the turbine casin 
carried in two steel ball ring systems, a special feature of 


gu- 
g, and 


Messrs. Bell’s design. This manner of carrying the 
blade ring reduces the mechanical frictional losses 
considerably —so much so, in fact, that it is quite 
cient to employ only one regulator connecting-rod, 
further simplifies the governing arrangements consi: 


guide 
very 
suffi- 
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Fig. 29—MAIN TURBINE THROTTLE VALVE 


ably, and does away with the necessity for balancing 
devices, kc. The reduction of the number of joints and 
links in the rods diminishes also backlash in these motions, 
and hence increases the sensitiveness of the governor. 
The regulating ring mentioned above transmits the 
motion of the governor to the individual blades by means 
of lever links. This arrangement allows for the adjust- 
ment of the levers in such a manner that the high reaction 
forces experienced when the blades are almost in the 
closed position can be diminished. From Fig. 30 the 
regulating device details will be gathered. 


The cast iron running wheels are provided with 




















Fig. 27—OERLIKON 25-TON TRAVELLING 


commutator is 800 mm.,and the diameter 950mm. The 
armature diameter is 2000 mm.; the air gap (in radius) | 
is approximately 7.5 mm. The armature lap windings 
(two sets) with parallel connections are embedded in 272 | 
slots of 12.8 mm. width and 44 mm. height, containing 4 | 
conductors of 4mm. by 15 mm. section, the pitch being :— | 
Y, = 33 and Y. = 31. The insulation in the slots is all | 
pure micanite. Equalising connections are arranged ring | 
fashion beneath the armature windings and outside the | 
armature core. The 16 shunt poles are connected in 
series, and have 180 windings of 6 mm. bare copper | 
diameter each. The set is fitted with auxiliary poles, the 
coils being connected in series in 8 groups of 2. Each 
coil has 12 turns, and each turn consists of 2 conductors 
of 12 mm. by 20 mm. section. Box-type brush-holders 


fitted with carbon brushes collect the current. 




















CRANE Fig. 28 


a head of about 46ft. Each of the main pipe lines is 
connected up to its turbine by means of two bends of 
rectangular section, so constructed that the flow of water 
nowhere experiences any sudden change of direction—see 
Fig. 29. Light foot bridges arranged on each side of the 
main pipes across the tail-race permit of the periodic 
inspection of the main and suction pipes. 

The four twin spiral turbines—see Fig. 28and page 382— 
are calculated for a net water head of 59ft. and a water 


| quantity of 547 cubic feet per second ; the machines run 


with a load of 3000 brake horse-power at a speed of 220 
revolutions per minute. 

The water is led through the bends mentioned above 
into riveted sheet spiral casings, built in two parts, each 
part having a rectangular section 4.6ft. by 3.3ft. The 
casings are stayed inside by means of distance plates 





3000 HORSE-POWER SPIRAL TURBINE 


screwed-in cast steel bosses, which in turn are keyed on 
to the turbine shaft of Siemens-Martin steel. The turbine 
shafts are provided with forged-on coupling anges for 
coupling them up to the generators. This is, of course, a 
rigid coupling, and gives excellent results. It proves that 
careful design and erection do not require to be assisted 
by flexible couplings, and that these are really only 
justified when the foundations cannot be relied on, or 
when inaccurate workmanship or faulty design has to be 
corrected. This rigid coupling arrangement permits also 
of dispensing with the main end bearing of the turbine 
shaft on the generator side, the weight of the turbine on 
this side being carried by the generator end bearing alone. 
The whole unit at Vigeland has, indeed, been shortened 
by approximately 3ft., a matter of no little importance in 
a central station where space is somewhat limited, and 
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where foundation work quickly consumes a considerable 
sum of money. ‘ , 

= cast iron water outlet of each twin turbine 
carries at its centre a bearing, and is joined on to a 


riveted suction pipe about 10ft. in width at the bottom. 











governors are constructed as shown in Fig. 33, and are | 
operated by oil under pressure. The oil is delivered | 
to the governors by a rotary pump, driven directly from | 


NINE MONTHS’ CLYDE SHIPBUILDING. 
DURING September Clyde shipbuilders have launched 





the turbine shaft. An oil reservoir is arranged in the | twenty-one vessels of 50,630 tons, being the fourth highest 


qottom part of the turbine main bearing pedestal. 
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The | monthly output for the first nine months of the year. 
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Fig. 29—CONNECTION BETWEEN PIPE LINE AND TURBINE 


These suction pipes have been specially constructed, and 
are anchored securely on to wedge-shaped concrete 
anchor blocks situated in the tail-race. The wedge for 
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oil is fed into an air vessel arranged round the servo- | on one occasion has the output for September been higher, 


motor cylinder at a pressure of 117 Ib. to the square inch. 


viz., in 1902, when it was 53,045 tons. 


The Clyde total for 


The air in this vessel has to be periodically renewed, and | the nine months consists of 195 vessels of 433,218 tons, as 
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Fig. 30—DETAILS ‘OF GOVERNING GEAR AND SERVO-MOTOR 
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these blocks was adopted in order to interfere as little as | is supplied by the oil pump itself by means of a special | compared with 226 vessels of 342,630 tons for the correspond- 
possible with the free exit of the water through the tail- | form of suction valve. The precision pendulum governor | ing period of last year. The output for the present nine 


race into the river. 


is driven direct from the turbine shaft and is provided | months is the third highest on record, being exceeded only 


Each twin turbine is fitted with an automatic speed | with various fittings, such as manometers, tachometers, | by that for 1906, with 462,270 tons, and for 1907, with 


458,350 tons. 


governor, as in the case of the auxiliary plant. These | safety valve, by-pass, kc. 
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Individual contributions of note to the September total 
were :—The twin-screw steamer Ballarat, of 11,000 tons and 
7000 indicated horse-power, built and engined by Caird and 
Co., Greenock, for the P. and O. Steam Navigation Com- 
pany ; 
Russell and Co., Port Glasgow—engines by David Rowan 
and Co , Glasgow—for the New Zealand Shipping Company, 
London; the Santa Rosalia, 5200 tons, built by William 
Hamilton and Co., Port Glasgow—engines by J. G. Kincaid 
and Co., Greenock—for the Isthmian Steamship Company, 
London. In other respects than mere size several of the 
units launched were noteworthy. For the South-Eastern 
and Chatham Railway Company Wm. Denny and Bros., 
Dumbarton, launched the triple-screw turbine steamer 


Engadine, sister ship to the Riviera, completed about two | 


the screw steamer Hurunui, 7200 tons, built by | 


THE DESTRUCTION OF THE AUSTIN DAM. 


CLOSELY following the catastrophe at Austin, Penn- 
sylvania, comes news that another American dam has burst, 
| the structure in this case being part of a power plant situated 
|on the Black River, at Lacrosse, Wisconsin. Although, 
| happily, no loss of life appears to have attended this disaster, 
| the latter is not without significance, in that it occurred 
| after warnings affecting the design and construction of the 
| dam, and consequently emphasises every lesson of the 
| calamity of the 30th ult. In respect of this we are promised 
|@ searching investigation, a disclosure of causes and an 
| attempt to affix personal responsibility. Less than this could 
scarcely be expected, though the assurance is painfully 











































GENERAL VIEW OF THE 


mouths ago; and for the British Government the same 
builders launched the torpedo-boat destroyer Defender, of 77 
tons and 14,000 indicated horse-power. 

The month was notable for the number of dredgers and 
hopper barges put into the water. William Simons and Co., 
Renfrew, launched a twin-screw bucket dredger of 2500 tons 
to the order of the United States Government, for service on 
the Panama Canal; Lobnitz and Co., Renfrew, a bucket 
dredger of 800 tons for the Port of London Authority ; 
Fleming and Ferguson, Paisley, a bucket dredger of 800 tons 
for the Tyne Improvement Commissioners, Newcastle; the 
same builders completed for shipment to Canada a dredger of 





RUPTURED AUSTIN DAM 


reminiscent of the old proverb anent the stolen steed and the 
locked stable door. Inquiries after an event are excellent in 
their way, but what is vastly more important—especially in 
connection with American hydraulic engineering—is the 
creation of a public opinion sufficiently strong successfully to 
demand that where there exists adequate suspicion of danger 
action should precede calamity. 

That the Austin dam was a case in point was amply 
demonstrated in these columns last week. We now learn 
that shortly before the actual disaster the condition of the 
structure had aroused fears among the residents of the towns 
below not less pronounced than those expressed in January 





THE LARGEST_BREAK 


600 tons, and Ferguson Brothers, Port Glasgow, launched 
two hopper barges, each of 600 tons for the Port of London 
Authority. 

Important contracts booked during September included 
two triple-screw combination turbine and recipro-engined 
steamers of 490ft. length, to be built by William Denny and 
Brothers for the Compania Trasatlantica, of Cadiz; a cross- 
Channel steamer by the Fairfield Shipbuilding and Engi- 
neering Company for G. and I. Burns, Glasgow; an 
auxiliary gas-engined vessel of 1400 tons, by Napier and 
Miller, Old Kilpatrick, for Mr. Godfrey Williams, of South 
Wales ; anda bucket ladder dredger by Wm. Simons and Co., 
for the Taff Vale Railway Company. The contract for the 
propelling turbines for the cruiser, which is being built at 
Pembroke Dockyard, has been placed with William Beard- 








more and Co., Dalmuir. 





IN THE AUSTIN DAM 


of last year, and that these had the effect of inducing the 
owners to undertake certain minor protective measures. It 
is questionable whether anything short of complete recon- 
struction could have saved the dam, for, thanks to the 
upward overturning pressures caused by leakages below the 
foundation, the alignment of the upper edge had last 
summer already become a slight arc. Of the appearance 
of the dam immediately after the disaster, graphic illus- 
trations accompany the present article. It will be noted 
that these pictures in themselves afford small evidence of 
the existence of the steel rod reinforcement, of which 
considerable mention was made in the reports concerning 
the cracks and other defects observed soon after the com- 
pletion of the dam. As a matter of fact, the reinforce- 


each side of the structure, and could have but smal] result 
against the gradual and ever-increasing weakness following 
from the presence of water in fissures beneath the foundation 
That this was the real cause of the disaster of the 30th ult. 
is the opinion of the engineer who designed the dam, and is 
whose report concerning the defects discovered in January 
1910, we referred last week. He has since stated that 
although he and another engineer reported the dam to be 
safe, notwithstanding these defects, certain recommendations 
for the repair and reinforcement of the structure were made 
These, however, he was not engaged to supervise, and he has 
no knowledge that they were ever carried out. 

Of the desolating effects of the disaster upon the town of 
Austin, situated one mile below the dam, and that of Costello 
lower down the valley, the mail brings us vivid pictures, Wor 
a long distance the valley appears to have been swept practi- 
cally to bedrock, and Freeman’s Run, the reservoir feeder 
now flows through new channels where the main business 
section of Austin formerly stood. That Austin will be rebuilt 
or the lumber industry of the district survive the calamity 
seem extremely improbable, for it now appears that the local 
timber supply.was rapidly nearing exhaustion, and at the 
best could have held out but five years longer. To these 
circumstances, perhaps, in some degree, may be attributed 
the comparatively few and, as events have proved, ineffectual] 
measures to safeguard public interests. 


has 








THE DEVELOPMENT OF THE MOTOR CAR 
ENGINE. 


In the course of his presidential address to the Institution of 
Automobile Engineers Mr. L. A. Legros, said : The improvements 
in the efficiency of motors have been almost inseparably linked 
with improvements in carburetters ; nevertheless improvements 
in the motor itself have to no small degree contributed to the 
advance in the amount of power obtainable per unit of weight of 
motor and in the efticiency of the motor itself as a thermodynamic 
machine. The consumption of fuel per brake horse-power hour in 
the petrol motor has now been reduced to 0.631b. Allied to the 
question of efficiency is the question of obtaining small commercial 
motors capable of working with a less highly inflammable fuel, 
such as ordinary paraffin oil. Many attempts have been made to 
effect this by slight detailed moditications of the engine or of its 
carburetter, but the problem is one on which mechanical engineers 
have already spent vast quantities of time and money, the |’riest 
man and the Hornsby-Ackroyd oil engines being examples. The 
— has, however, been tackled recently in a different manner 
»y a method which combines the carburetter with a gas producer. 
It is well known that if a candle be blown out, the gas which 
rises from the wick is inflammable, and that a light held some 
distance above the wick will ignite the mixture of gas and air 
resulting from the incompleted combustion, and that the lam 
will travel down the ascending column of gas, re-igniting the 
candle. A similar principle underlies the action of the suction-gas 
producer now used on many gas engines. 
A paratfin carburetter has now been produced which resem)jles 
a gas producer, in so far that a portion of the oil supplied tw it is 
partially burnt, but, unlike the case of the ordinary producer in 
which anthracite or other coal is used, a portion of the heat 
generated in the partial combustion may be utilised to vaporise an 
excess of the fuel, so that a mixture of producer gas enriched with 
oil vapour can be admitted to the engine. By keeping the jer 
centage of vapour sufficiently low it is possible to avoid thie 
difficulties which occur by the clogging of rings and the deposition 
of carbon when paraffin oil is used direct in the ordinary petrol 
engine. 
Further hope of using heavier and cruder fuel lies in the 
adaptation of the Diesel principle to the ordinary form of auto 
mobile engine. The efficiency of the Diesel engine has now been 
brought to so high a pitch that engines of 500 horse-power are 
built with a guaranteed consumption of crude oil as low as 0-42 |b, 
per brake horse-power per hour at full load. The Diesel engine, 
however, as at present constructed, is unduly heavy, and some 
time must elapse before it has been sufficiently modified to be of 
suitable weight without having lost the efficiency obtainable in its 
heavy form. Not only is the Diesel principle in its four-cycl 
modification a possible rival to the ordinary Otto cycle engine, but 
the same may occur with the two-cycle Diesel, to which some 
considerable amount of attention is being devoted at the present 
time. Another rival in the field to these engines at some futur: 
time will undoubtedly be the internal combustion turbine. !n 
1884, in a lecture on turbines given by Professor ('nwin before th: 
Institution of Civil Engineers, the difficulty in the way of the con 
struction of a steam turbine was tersely summed up by him in the 
following words;:—‘‘So soon as we can find a material strong 
enough and durable enough to stand an excessive speed of that 
kind (1000ft. per second), so soon we may have steam turbine 
much smaller and cheaper and not less efficient than ordinary 
steam engines.” 
After the successful progress made by the steam turbine, and it 
development as predicted by Professor Unwin, it has gone on until 
it has passed the reciprocating steam engine in economy. A ver) 
similar prediction could be made at the present date as regards 
the internal combustion turbine, modified in this respect, how- 
ever, that temperature as well as velocity are the factors to be 
considered. 








ANOTHER CLYDE DIESEL-ENGINED SHIP.—It is announced that a 
contract for a ship to be propelled by Diesel oil engines has been 
placed with the Clyde Shipbuilding and Engineering Company, 
Limited, of Port-Glasgow. The vessel is to be 325ft. in length, 
and her engines will develop a little over 1000 indicated horse- 
wer. She is intended for service on the American Great Lakes. 
The engines are to be constructed by the builders, and will be of the 
type developed by the Belgian firm of Carel Fréres. ‘There are 
already two other Diesel-engined vessels under construction on tlic 
Clyde—one at Whiteinch, and one at Ardrossan. 


UNIVERSITY OF LONDON, UNIVERSITY COLLEGE.—A course of six 
public lectures on ‘‘ The Real Nature of the Problems in Heating 
and Ventilation awaiting Solution by the Engineer’’ will be given 
by Mr. Arthur H. Barker on Tuesdays at 5 p.m., beginning on 
October 17th. This course of lectures is open without fee. It is 
intended for all those interested in future developments of heating 
and ventilation. Tickets of admission, together with particulars 
of other lectures and courses on laboratory instruction and heat- 
ing and ventilating engineering, can be obtained on application to 
Mr. Walter W. Seton, secretary, University College, London 
(Gower-street, W.C.). 

ENGINEERING GOLFING Socrety.—The autumn meeting of the 
Engineering Golfing Society was held on Wednesday last at Stoke 
Poges. In the morning there was a medal round in two divisions, for 
those with handicaps for 10 and under and those with 11 and over 
respectively. In the first division Mr. S. Price-Williamsand Mr. J. 
H. Harwood tied with 82 net, and will have to play off the tie. In the 
second division Mr. A. P. Livesey, with a score of 92-15 = 77, 
came first; and Mr. R. Appleyard, 97-18 = 79, was second. 
Mr. H. Shortt, with 37, and Mr. W. R. Manning, with 38, won 
the prizes for the best nine holes in the two divisions respectively. 
The scratch prize was won by Mr. R. W. Hammond with 83, In 
the foursomes competition in the afternoon for the Hadfield Cups 





ment in question was valuable mainly as anchorage to 
the sandstone foundation, and to the rock of the hills on 





Messrs, G. Waterhouse and E. L. Mansergh were first with 1 down. 
Four pairs tied for second place. 
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LOCOMOTIVE PROPORTIONS. 


By Lawrorb H, Fry, 


nmon with many other well-developed branches 
eering, locomotive design is largely empirical. 
| laws of design can be formulated, but the 

++ certain guide to the design of a successful locomotive 
oe jiliarity with a large number of other successful 
ete To assist in the study of current practice the 


In col 
of engin 
Many genera 


chines. rf r oil : 
saaeuah article offers for comparison the principal dimen- 
Fions of some 440 locomotives in use in Great Britain, 
Aewailiem and the Continent of Europe. 


As it is of interest to compare not only the dimensions, 
but also the proportions which the various dimensions of 
ine bear to one another, a number of factors 
measuring these proportions have been calculated for 
each locomotive. The average values of these factors 
have been calculated for each group of locomotives, so 
that the proportions of any machine can be compared 
with the average proportions for engines of that class, 
and at the same time a comparison of the average propor- 
tions can be instituted between the various types of 


each mach 


engines. ‘ a 
The types of locomotives chosen for examination are 


those most frequently employed in road service, viz.:— 
{-4-0, Four-coupled bogie or American type. 

Atlantic type. 

Ten-wheeled type. 


1-4-2. 
1-6-0). 


1-6-2. Pacific type. 

0-6-0, Six-coupled goods. 
(-8-0. Eight-coupled goods. 
2-8-0. Consolidation type. 


It will be seen that in the tables of dimensions the loco- 
motives of each type are divided into British, American, 
and continental, and are further sub-divided, according to 
the steam action, into single-expansion and compound 
and saturated and superheated steam engines. Unless 
otherwise stated, the single-expansion engines have two 
and the compound engines four cylinders. 

The dimensions examined and the symbols employed to 
represent them are as follows :— 


W, = Total weight of locomotive in working order. 

W,, = Adhesive weight, or weight on all driving 
wheels in working order. 

d = Cylinder diameter. 

s Stroke of piston. 


D Driving wheel diameter. 
PY Working boiler pressure. 


T,, — Maximum tractive effort, or M.T.1., from 
” O.85 Pd*s 
the formula T,,* = -. d (1) 
S = Total boiler heating surface exclusive of 
superheater surface. 
G = Grate area. 
S) Superheater surface. 


In giving the dimensions of the british and American 
engines, the driving wheel and cylinder dimensions are in 
inches, the weights and tractive effort in pounds, and the 
heating and grate surfaces in square feet. This has 
several advantages over the use of feet and inches, and 
tons, with the archaic sub-divisions of hundredweight and 
quarters. The tables are more easily printed and read, 
and the various factors can be easily calculated by means 
ofa slide rule. The weights could be expressed in tons 
and decimals, but as the use of the pound in measuring 
the boiler pressure is hardly to be avoided, it is simpler to 
use this unit all through and not to introduce a 
second. Further, in practically all of the descriptions 
of American locomotives published in the last seven years 
the characteristic factors have been given in the inch- 
pound square foot system, so that the present article 
follows a method already well established. For the 
continental engines the dimensions are given in metric 
units, but to permit a direct comparison with the British 
and American engines, the average values of the charac- 
teristic factors for each class of engine have been trans- 
lated into the inch-pound square foot system, and are 
collected with the English and American averages in 
Table I. 

The characteristic factors chosen to measure the pro- 
portions of the locomotives are five in number, as 
enumerated below. For convenience of reference, each 
factor is given a name and a symbol, and for mnemonic 
purposes these bear a more or less close relation to the 
=— measured by the factors. 

us— 





A= Factor of adhesion = adhesive weight ag ee 
maximum tractive —_T’,, 
effort. 
b= Reale fies = maximum tractive effort * Ty 
boiler heating surface 5 
C = Combustion factor = boiler heating surface _ =f 
grate area G 
BD = Boiler demand factor 
_ M.T.E. x driving wheel dia. aT DD BxD 
boiler heating surface a es 
E = Factor of efficiency of design 
i total weight mf 
~ boiler heating surface ° 


The particulars of the locomotives have been ob- 
tained largely from the technical journals and from 
manufacturers’ catalogues, while a number have been 
taken from “The World’s Locomotives,” by Chas. S. 
Lake ; from “A Manual of Locomotive Engineering,” 
by W. F. Pettigrew; and from “Handbuch zum 


This formula applies to two-cylinder single-expansion engines. For 
yh empane the maximum tractive effort is calculated on the assumption 
pang the work is evenly divided between high and low-pressure cylinders ; 
‘at the boiler pressure acts on the high-pressure piston ; that there is a 
od of one-half per cent. of the boiler pressure between the cylinders, and 
: o the back pressure on the low-pressure piston is 2 per cent. of the 
301 ‘«r pressure. Under these conditions, and allowing 8 per cent. for 
machine friction, as in the single-expansion formula, the mean effective 


Ob : : 
—— P, where ) isthe ratio 
1+0 


of the volume of the low-pressure to that of the high-pressure cylinder. 


Pressure in the high-pressure cylinder will be 








Entwerfen regelspuriger Dampflokomotiven,” by Georg 
Lotter.* In the collection of information of this 
description numerous difficulties are encountered. Many 
descriptions lack some important dimension, and 
usually when the same locomotive is described by two 
authors there is some discrepancy between the particulars 
given. In many cases the heating surface is given with- 
out information as to whether it is measured on the fire or 
on the water side of the flues. Fora 2in. tube the inside or 
fire-heating surface is about 10 per cent. less than the 
outside or water surface. In the accompanying tables 
the heating surface of all the British and American loco- 
motives so far as is known is measured on the fire side of 
the fire-box and on the water side of the flues, while in a 
considerable number of the continental engines the 
heating surface is measured on the fire side of both 
fire-box and flues. The detail tables cf dimensions 
include 96 British, 100 American, and 82 continental 
locomotives. In Table I., showing the average values of 
the characteristic factors, two columns are given to 
American locomotives. The engines under the dates 
1908 to 1910 are those shown in the detail tables, while 
for those under the dates 1900 to 1903 the average values 
have been taken from a paper on ‘ The Proportions of 
Modern Locomotives,” read before the New York R.R. 
Club on September 18th, 1903, by the present writer. 
These averages cover 161 locomotives, and it is of interest 
to note that the average values of the factors do not show 
any distinctive differences from the values obtained from 
the later engines. In the discussions of the various 
factors which follow the two groups of the American loco- 
motives have been combined to give a single average. 
The discussions bear in detail only on the average values 
of the factors for single-expansion saturated steam loco- 
motives, the effect of compounding and superheating being 
discussed separately. 

l'actor of adhesion, A.—The cylinder tractive force 
can be used to produce a forward motion of the train, 
only if the weight and friction of the driving wheels on 
the rail are sufficient to prevent slipping. It is there- 
fore interesting to examine the ratio that the maximum 
cylinder tractive effort—the M.T.E.—bears to the 
weight on driving wheels. The average values of the 
factor A, which expresses this ratio, are given in the 
table herewith. These values, it will be seen, run from 
about 4.2 to 5.0 for the British, from 4.0 to 4.7 for the 
American, and from about 3.7 to 4.5 for the continental 
engines. 


al eevagye Valucs of Factor of Adlusion A jor Varwus Types of 
Locomotives. 

Type British. American, Continental. 
4-40 4-22 4-06 we () 4°46 
Marrs! tase i eta 4-16 4-17 . (2, 3-82 
4-6-0... 0. 4-97 ESO ce 

Sh, Te _ oo: ia — 
0-6-0... oe 4-79 - a -— 
0-8-0... ... ... (6) 4-68 _ we (5) 4-46 
SOO... was... 7) 4285 4-22 .. (*) 3-68 


The small numbers in brackets show the number of locomotives 
where this is less than eleven. 

In considering the meaning of these figures it must be 
borne in mind that the factor of adhesion is a purely 
arbitrary function of certain dimensions of the locomo- 
tive, and is not to be confused with the coefficient of 
friction existing between the rail and the driving wheels. 
The coefficient of friction between heavily loaded wheels 
and clean dry rails will, under normal conditions, be 


about 0.30, or 5 _ so that the wheels will not slip if 
they are pressing on the rail with a force at least 3.33 
times as great as the force tending to produce rotation. 
Now, the rotative force impressed by the cylinders on 
the driving wheels is not uniform throughout the stroke, 
and while the tractive force and hauling capacity are de- 
termined by the ‘mean value of this force, it is the 
maximum value which determines whether the wheels 
slip or not. At the slow speeds at which the maximum 
tractive effort, T,, of equation (1) is developed, the 
maximum of the rotative force will be about 20 
per cent. greater than its mean value. This mean 
value, measured at the periphery of the wheels, is 
T,,, and hence the maximum value of the rotative 
force, acting at the rail at slow speeds, is 1.2 T,,. 
Consequently, slipping is not likely to occur at starting, so 


long as 3.383 X 12 T, 2 Wa te, 4 Tr = Wa, where 
W,, is the adhesive weight ; or in other words, so long as 


Ty 
the factor of adhesion of the locomotive, we or A, is 


greater than 4.0.!_ At higher speeds slipping may occur 
with a considerably higher ratio of weight to indicated 
tractive force. Two causes tend to produce this effect. In 
the first place the movement of the engine at speed over 
the inequalities of the track causes a variation in the force 
with which the wheels bear on the rails, and secondly, 
the shorter cut-offs employed at the higher speeds increase 
the difference between the maximum and mean values of 
the rotative force to considerably more than 20 per cent. 
of the mean value. The physical coefficient ‘of friction 
between wheel and rail does not appear to be reduced by 
an increase in speed. Recent measurements confirming 
these conclusions are given by E. Briickmann. An 0-100 
goods! locomotive with 150,000 Ib. (68,000 kilos.) on drivers 
at 4.7 miles (7.5 kiloms.) an hour gave an indicated 
tractive effort of 37,400 lb. (16,945 kilos.), a ratio 
of 4 to 1 without slipping, while a 4-6-0 engines 


with 105,000 1b. (47,700 kilos.) on drivers tended to slip | 


at 20 miles (82.5 kiloms.) an hour when developing an 
indicated tractive force of only 18,700 lb. (4500 kilos.), a 
ratio of 5.6 to 1. The latter engine had a factor of 
adhesion A of only 3.76, so that it might have been 





* The very considerable work of ¢ ing the di ions and calcu- 
lating the detail and average values of thé factors has been carried out by 
Mr. L. Laherrére, to whom the writer expresses his acknowledgments. 

+ Cf. Wellington “The Economic Theory of Railway Location,” 
page 437, and Henderson, ‘‘ Locomotive Operation,” pages 206 and 276. 

{ ‘‘ Zeitschrift des Vereines deutscher Ingenieure,” 1909, page 1875. 

§ Ibid., 1910, page 852. 








expected to slip also at slow speeds, and on later engines 
of the same series the cylinder diameter was reduced so 
as to increase A to 3.92. It may be concluded that if the 
factor A has a value not less than 4, an engine will not 
be excessively “slippery” on starting, and the natural 
reduction of tractive force as the speed is increased will 
counteract the increased tendency to slip. 

From the foregoing considerations it would appear to 
be good practice to make the factor A about 4.0 for 
heavy goods engines required to utilise all possible power 
at low speeds, and about 4.25 for passenger locomotives. 
It must not be forgotten that the cylinder dimensions 
must also stand in proper proportions to the boiler 
capacity. In some classes of engines, as for example the 
4-6-0 type, adhesive weight is more readily obtainable 
than heating surface, and yet fairly high speeds must be 
made. Under these conditions the limited steam pro- 
ducing capacity makes it undesirable to have the cylinders 
large enough to utilise at starting all of the adhesive 
weight, as this would necessitate an uneconomically short 
cut-off at running speeds. As a result many 4-6-0 engines 
show values of A considerably higher than those of either 
the light passenger or of the heavy freight locomotives. 

Boiler factor B and boiler demand factor B D.—These 
two factors express the relation between the cylinder 
dimensions and the heating surface. A large value for 
the factors indicates a preponderance of cylinder power, 
and hence, generally speaking, a locomotive designed for 
slow-speed service. On the other hand, low values for 
the factors indicate considerable heating surface, and 
usually a high-speed engine. Among other properties, 
some of which are investigated below, the factor B D has 
that of being proportional to the number of foot-poufids 
of work developed per square foot of heating surface at 
each revolution, when the locomotive is exerting its maxi- 
mum tractive effort.* 

The ideas underlying the choice of the factors B and 
B D are shown in the following analysis. Let the 
indicated running tractive force under any given condi- 
tions be represented by Ti, and express T; as a fraction, 
say y, of the maximum tractive effort, writing T; = 
T,,.y. The value of y in any given case wil! depend on 
the conditions of speed and cut-off. At any given speed 
the indicated horse- power will be 

TT, V TV 
= = ae 
375 875 
where V is the speed in miles per hour, and the tractive 
effort is measured in pounds. (The calculation in metric 
units is repeated below.) If h be the weight of steam 
consumed by the cylinders per horse-power hour, the 
total hourly steam consumption will be 
Qa 2es, 
875 
and if this corresponds to an hourly evaporation of 4 
pounds of steam per square foot of heating surface, 


(2) 


Yuk (3) 


g8=Q= VY y.k. (4) 
V a 
and hence q = Ty . a ooh (5) 
5 375 
+s : Tn 
or writing B instead of — 
V.y.h ‘. 
=D = “ 6) 
9 = Bae 


Now if D be the driving wheel diameter in inches, and r 
the number of revolutions per minute at the speed of V 
miles per hour, 





5 = (7) 
and therefore from equation (6) 
¢=aR r.y.h (8) 


"126,000 * 
From equations (6) and (8) the value of the factors B 
and B D for the comparison of locomotives can be seen. 
The comparison can be made either on the assumption 
of similar engine conditions or on the assumption of 
similar boiler conditions. If two locomotives work under 
similar engine conditions so as to use the same amount 
of steam, i, per horse-power hour, and to develop the 
same fraction, y, of the M.T.E. the hourly amounts of 
steam, 4, that each boiler is required to furnish per square 
foot of heating surface will be measured by the respec- 
tive values of B when the speeds in miles per hour are 
the same, and by the respective values of B D when the 
speeds in revolutions per minute are the same. (iene- 
rally the steam consumption per horse-power hour, and 
the percentage of M.T.E. developed will depend more 
directly on the number of revolutions per minute than on 
the speed in miles per hour, and hence B D is usually a 
better measure than B of the demand made by the 
cylinders on the boiler. Again, if the locomotives work 
under similar boiler conditions, so that the amounts of 
steam, q, produced per square foot of heating surface per 
hour are the same, and assuming that both engines use 
the same quantity of steam, /, per horse-power hour, it 
follows from equation (8) that at a given speed the pro- 
portion of the M.T.E. which each engine can develop 
will be inversely proportional to the respective values of 
the factor B D; or, on the other hand, when developing 
the same percentage of the M.T.E. the speeds attained 
will be inversely proportional to the values of the factor 
BD. Asa particular case, it may be noted that at low 
speeds when the full maximum tractive effort is being 
developed, so that y = 1, approximately one indicated 
horse-power can be obtained from each 8 square feet of 
heating surface, or, in other words, i = 3 q approximately. 
Then if r, be the speed in revolutions per minute 
corresponding to these conditions, equation (8) becomes 
r= 42,000 “este ve Je (9) 
BD 





* This can be shown by replacing V in equation (2) by its value from 
equation (7), making 1 equal to 1, and dividing both sides of the equation 
ys. 
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and if V, be the speed in miles per hour equation (7) 


becomes 


125 


Vi = . (10) 


Or, in other words, the highest speed at which the 
maximum tractive effort can be maintained can be found 
by dividing 42,000 by B D for revolutions per minute, or 


by dividing 125 by B for miles per hour. 


For the metric system it is only necessary to change 


the constants in equations (2) to (10). 


Equation (2) for the indicated horse-power developed at 
a given speed of V kiloms. per hour, with an indicated 


tractive force of T kilos., becomes 
- ey ™ 
H = a’ °C (2a) 


where H is metric horse-power, or cheval-vapeur. 


A similar change is required in equations (3) to (6), and 


equation (8) becomes 


¢ = BD r.y.h 
1430 


) being the driving wheel diameter measured in metres. 


(8a) 


Equations (9) and (10), for the highest speeds at 


which the maximum tractive effort can be obtained, 
become respectively 


6220 


ry BD (9a) 
and V; = ae ; . . (10a) 


B and BD being calculated according to the metric” 
system. 

The average numerical values for b, D, and B D for the 
single-expansion saturated steam locomotives are shown 
in the accompanying table. 

From the values of B it appears that the British 
engines have from 10.3]b. to 16.51b. of maximum trac- 


Awrage Values of Boiler Factors B and BD and of Dri 





intended to use a slow burning fuel. Tor this reason no 
averages of the values of C are given, but the individual 
values can be studied in the tables of dimensions. 

The widest variations in the values of C are to be found 
in American practice, for this country has undoubtedly 
the widest range in the quality of the fuel employed. On 
the anthracite burning roads, such as the Lehigh Valley 
Railroad and the Central Railroad of New Jersey, grate 
areas up to 70 square feet (6.5 square metres) and over 
are employed, the ratio of grate to heating surface being 

|as high as 1 to 30. On other American roads, where 
bituminous coal is burned, smaller grates are used, and 
the factor C has normally a value somewhere about 65. 
In Great Britain the fuel conditions are less varied, and 
the factor C varies from about 55 to 80, with a mean appa- 
rently in the neighbourhood of 65. The extreme values 
in the tables are C = 53.3 for the Great Northern Rail- 
way four-cylinder 4-4-2 engine, which with 24.5 square 
feet (2.38 square metres) of grate has only 1303 
square feet (121 square metres) of heating surface, and 
C = 108.6 for the Caledonian 0-8-0 engine, which has 2500 
feet (232 square metres) of heating surface for 23 square 
feet (2.14 square metres) of grate. The continental loco- 
motives show rather higher values of C, the range being 
from about 50 to 80, witha mean round about 60; but this 
is largely due to the heating surface being measured on 
the inside of the flues, and thus appearing some 7 to 10 

| per cent. smaller than if measured on the water side of 

| the tubes in accordance with British and American 
practice. 

E. Factor of efficiency of design, or weight per square 
foot of heating surface. This factor is of interest from 
the fact that, other things being equal, the power of a loco- 
motive at anything but the slowest speeds is dependent 
on the rate at which steam can be produced, and that the 
rate of steam production is dependent on the extent of the 
heating surface. On this basis the factor E shows the 
weight that is expended in obtaining the unit of power. 


cuy Wheel Diameters D for Various Types of Locomotives. 


B. BD. D. 

Type, loco., ‘anti ‘ante err 

i British. | American. rome British. | American. | oo. British. American. bot 

140... 11-8 10-0 10-9 (3) 958 711 8330) | 8 | 71 | 76() 

a 10-3 8-2 9-6 (2) | 805 646 720 (2 78 79 75 (2) 
1-6-0 ... 11-6 10-7 — 848 730 : 73 68 
1-6-2 ... 8-9 _ — 624 - 70 

0-6-0 15-5 = 942 = 

0-8-0 ... 15-7 (8) - 862 (*) — -- 55 (8) = 

28-0 |. 13-6 (2) | 14-3 17-10 ( 764 (2 805 853 (3) 56 (2 57 50 (8 


The small figures in brackets show the number of engines where this is less than eleven. 


tive effort per square foot of heating surface, the 
Americans from 8.2 to 14.3, and the continental locomo- 
tives from 9.6 lb. to 12.4 Ib. 

It appears that the American practice is to provide 
from 15 to 25 per cent. more heating surface than the 
Lritish for the same cylinder power, while the continental 
practice follows an intermediate course. The difference 
between the British and American practice can be attri- 
buted either to a better average quality of coal in Great 
Britain enabling the boiler to be forced to a higher point, 
or to the use when running of a shorter cut-off, so that the 
running tractive force is a smaller percentage of the 
M.T.E. 

It has been shown that, other things being equal, the 
factors B and B D are inversely proportional to the speed 
that the engine can attain. The average values in the 
table agree with this. The engines of the high-speed 
types 4-4-2 and 4-6-2 have the lowest values of B D, the 
slow-speed goods engines have the highest values of B D, 
and the ten-wheelers take an intermediate position. 


The twenty British ten-wheelers can be sub-divided | 


according to the driving wheel diameter into high-speed 
and low-speed engines. The results are as follows :— 


Number of Average Values. 
B 


engines, D 
High-speed, drivers 75in., or 
LD EE ee 78-6 10-7 S41 
Low-speed, drivers less than 
FRE ccs nas es, one ae aces PE 12-6 850 


The value of BD in the two groups is practically the 
same, the values of B being consequently inversely pro- 
portional to the driving wheel diameter. It would appear 
that the engines of both groups are designed for about the 
same number of revolutions per minute, the speeds in 
miles per hour being proportional to the driving wheel 


diameter. The values of the factors for the high-speed | 


ten-wheelers harmonise very well with those for the 
“ Atlantic ” types, and make the values of B and B D for 
the 4-4-0 engines appear anomalously high. Since the 
ten-wheelers are the more modern design, it appears that 
the older 4-4-0 engines could with advantage have had 
more heating surface, that is a lower value of B D. 

C. Factor of combustion conditions.—Ratio of grate 
area to heating surface. The grate area of a locomotive 
is determined by the power required from the engine and 
by the rate at which the fuel employed can be burned. 
The best rate of combustion varies from 30 to 120 pounds 
per square foot of grate per hour, 145 to 590 kilos. per 
square metre, according to the quality of the coal; so 
that a very considerable variation will be found in the 
grate areas of locomotives of the same power designed for 
different fuels. The same variation enters into the factor 
C measuring the ratio of grate to heating surface, since 
in each class of locomotives there is a fairly constant 
relation between the heating surface and the power of 
the engine. It follows that unless exact knowledge as to 
the quality of the fuel is available, it is impossible to 
say whether a large value of C is due to an idiosyncrasy 
of the designer or whether it indicates that the engine is 


To transform b })-from the metric to the inch-pound square foot 
system multiply by 8.06. 


It is to be recognised that compounding and superheating 
increase considerably the power that can be developed 
from a given heating surface, and that all boiler heating 
surface has not the same steam-producing value, but ina 
comparison of locomotives of the same type and class, the 

| boiler heating surface is a reasonably good measure of the 
power. The average values of the factor E for the single- 
expansion saturated steam locomotives are shown in the 
accompanying table :— 


Average Values of Factor Eor Weight in Pounds per square foo of 
Heating Sur face for Various Types of Locomotives, 


Type. British. American. Continental. 
4-4-0 .. 55) MO” ace wen SO . 78. 
4-4-2 68.8 61.6 74.8 
4-6-0 75.7 65.2 79°0 
4-6-2 . — 61.0 — 
0-6-0 .. 74.3 _ oa 
0-8-0 .. 70.0 - — 
2-8-0 ... 75.4 65.6 69.4 


The variations in these average values are surprisingly 
small. In Great Britain the average weight is 68.8 lb. 
per square foot of heating surface for the 4-4-2 type, 74.3 
and 70.0 for the 0-6-0 and 0-8-0 goods engines, and about 
76.0 for the 4-4-0 and 4-6-0 type engines. The American 
engines show weights about 10 to 15 per cent. lighter per 
square foot of heating surface, and run from 61 |b. or 
62 lb. per square foot for the 4-6-2, 4-4-2, and 4-4-0 
types to 65 Ib. or 66 1b. per square foot for the 4-6-0 and 
| 2-8-0 types. With the exception of the british 4-4-0 
engines, which have already becn seen to be probably 
deficient in heating surface, the high-speed engines have 
the greater heating surface per unit of weight. The con- 
| tinental weights are somewhat heavier than the British, 
| the difference being to a certain extent due to the differ- 
| ence in the method of measuring the heating surface. 
| Proportion of total weight used for adhesion.—In 
| addition to the more vital factors the percentage of total 
| weight carried on driving wheels has been calculated. 
| The average values are shown in the last four columns 
| of Table I. and those for the single-expansion saturated 
| locomotives are collected in the table herewith :— 


| Average Value of Adhesive Weight Expressed as a Percentage of the 
Total Weight for Various Types of Locomotives, 


Type. English American. Continental. 
4-4-0 =o rere ... 61.5 (5) 
4-4-2 Co tee 48.1 (?) 
4-6-0 76 8 77.0 — 
4-6-2 — ... 65.0 _ 

2-8- 84.9 (*) 88 85 2 (*) 


(The small figures in brackets show the number of engines in 

| each group when less than twelve. ) 
The British and American practice will be seen to be 
| very similar, and it will be found that from 20 to 30 per 
| cent. of the total weight is placed on each driving axle, 
| and from 12 to 15 per cent. on each non-coupled axle 
| (truck or trailing axle). The continental practice for all 
| types of engines puts a rather smaller percentage of the 
total weight on the driving wheels. The actual weight 
| per driving axle runs from 28,000 lb. to 45,000 lb. for the 
| English, from 30,000 Ib. to 60,000 Ib. for the American, 
| and from 28,000 lb, to 40,000 lb. for the continental loco- 


———————= 

motives. As a consequence, some of the Americ 
“ : an 
engines are nearly twice the weight of some of th 
European engines of the same type. 

Compound locomotives.—lIt follows from the nature of 
the various factors that they enable a direct comparisor 
to be made only between locomotives having approxi. 
mately similar boiler and engine efliciencies. For ¢hj, 
reason the foregoing examination of the average values of 
the various factors has been confined to single-expangion 
locomotives using saturated steam. 

The modifications of the factors due to the use of eo, 
pound cylinders or of superheated steam will now be con: 
sidered. Compounding influences the factors in ty, 
ways :—(a) A change from two single-expansion to foy, 
compound cylinders will increase the total weight of thy 
locomotive about 4 or 5 per cent., the boiler remainiy 
unchanged ; and (b) compound cylinders, if capable a 
developing the same tractive force at normal runniy 
speed, will show a smaller value than the cvjuivalent 
single-expansion cylinders for the maximum tractiye 
effort. Hence, if the same designer produces gisto 
engines, one with two single-expansion cylinders and the 
other a four-cylinder compound the normal differences 
in the various factors will be :—(i.) The compound having 
the same weight on driving wheels and a smaller M.T.F 
will show a larger factor of adhesion, A; (ii.) the smalley 
M.T.E. with the same heating surface and driving whee] 
diameter will give the compound smaller values of the 
boiler factors B and BD; and (iii.) the increase in the 
total weight with the same heating surface will cause q 
slight increase in EK, the weight per square foot of heating 
surface. 

Superheateng.—There is a greater difference between 
the factors for superheater locomotives and the saturated 
steam than there is between those for compound and 
single-expansion locomotives, owing to the change in the 
action of the heating surface. If a saturated steam loco. 
motive is converted to the use of superheated steam, sone 
20 to 80 per cent. of the boiler heating surface is removed 
and replaced by a superheater having a surface of from 
15 to 30 per cent. of the remaining boiler heating surface, 
so that the total heating surface is somewhat reduced, 
In the tables of dimensions the boiler heating surface and 
the superheating surface are given separately, and all the 
factors are calculated from the boiler heating surface only, 
This makes the normal values of the factors I}, BD, and 
E considerably higher than those for otherwise similar 
engines working with saturated steam. Some designers 
give larger cylinders, and consequently a lower value of 
the factor A for superheated steam, but the practice is 
not universal. 

The average relation between the heating surface in 
the boiler and that applied in the superheater can be seen 
from the accompanying table, which is based on all the 
superheater engines examined. 


Average Values of —— Surface expressed as Percentage of 


Boiler Heating Surface. 


Type. Cylinders. British. American, Continental, 








Per cent. Per cent. 


Per cent. 

44.0 S.E. (4) 18-8 ~- (4) 27-6 
4-4-2 S.E. (2) 17-2 (8) 18-9 (5) 30-5 
4-6-0 S.E. (°) 16-4 (*) 16-9 (*) 28-4 
Do. Comp. — — (°) 26-3 
4-6-2 S.E (1) 19-1 (8) 24-1 (*) 27-6 
Do. Comp. — — 8) 25-2 


The small numbers in brackets show the number of locomotives 
represented in each class, 

The individual values are not given, but it may be 
mentioned that they do not show any very great devia- 
tions from the averages. The British and American 
practice makes the surface of the superheater from 16 to 
25 per cent. of that of the boiler, while the continental 
practice shows superheaters having a surface of from 25 
to 30 per cent. of the boiler heating surface. 

Conclusions.—It appears from the foregoing and from 
the Tables of Dimensions Nos. 2 to 17 that the methods 
employed give quite definite information regarding the 
tendencies of Jocomotive design, when a suflicient number 
of locomotives are considered. The individual factors 
group themselves about the average factors with a dif- 
ference which is in only a few instances greater than 15 
per cent., so that it is fair to conclude that the average 
values of the factors are not mere arithmetic means, but 
that they are determined by some fundamental law to 
which all locomotive designers conform in a greater or 
less degree. Zerah Colburn has remarked that Jocomo- 
tive design is largely a matter of compromise between 
conflicting principles. This being the case, the personal 
equation of the designer has an important influence ; but 
when a sufficient number of engines is examined the 
effect of this influence is eliminated and the fundamental 
principles brought to light. It is not asserted that the 
average values of the various factors indicate the best 
proportions to be given to every locomotive ; but these 
averages will be found to give a guide to what is, under 
ordinary circumstances, good practice. A comparison of 
the individual factors as given in Tables 2 to 17, with 
the average values of the factors for each class, will be 
found a profitable study, and, among other things, will 
show the variations from the mean employed by the 
various designers. 








Ong of the longest timber loads carried by the Midland 
Railway Company was despatched on the 25th ult. from Liverpool 
to Handsworth. According to the Railway News, the log, which " 
81ft. 6in. long by 27in. square, was loaded at the Alexandra an 
Langton Docks Station of the Midland a, and arrangements 
were made for it to be carried on two timber trucks with a wood 
skeleton wagon between and a timber guard truck at each end, oF 
five wagons in all, There was thus a distance of 59ft. 6in. between 
the bearers, with an overhang of 11ft. at each end. Owing to its 
thickness this provided a satisfactory loading, and the ee 
ment was carried vid the Cheshire Lines Railways to the Gas 
Western Railway Bordesley Station for completion of the journey 





tv the Birmingham Railway and Carriage Company, Hand worth, 
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LETTERS TO THE EDITOR. 


selves responsible for the opinions of our 
(We do not hold our orrespondents. ) 





STEAM TURBINES. 


; a re issue of your journal, you published a reprint 

jem —in 8 TE ane ode ch of ‘Steam ‘l'urbines,” by Mr. H. 
of a pare fore the Ziirich meeting of the Institution of Mechanical 
hoelly ’ = As this paper contains papayas references to the 
on ee) velocity impulse turbine, we, as the principal makers in 
— ntry of the “Curtis” turbine, the only turbine in which 
ro syatent is employed in its entirety, ask you to publish the 


following ‘ 


Mr. Zoelly states that governing by means of successive groups 


wzles 1 atisfactory and unsuitable for parallel running. 

of — on aan pe concerned, that statement is not 4 

te = teh with the facts, as we have over fifty machines in this 

a running in parallel with engines or turbines, and in every 
pena form of governing is operating successfully. 

“i Zoelly also specially remarks that he has proved, after many 

ears of experimenting and testing, that it is not possible under the 

. + favourable conditions to obtain with the compound velocity 
ae higher thermal efficiency than 58 per cent. We can 
nly say that his researches could not have been complete, as the 
cane efficiencies of ‘* Curtis ” turbines given below are consider- 
ably higher than 58 per cent., and compare well with those given 
by Mr. Zoelly as having been obtained with his turbines, 

i order that the results may be readily compared, we have 
roduced Mr. Zoelly’s table, and, in doing so, we have given the 
guperheat of the steam instead of the total temperature, as this 
rives at a glance a better idea of the conditions, Below bis 
Schedule we have tabulated test results on ‘‘ Curtis” turbines built 
by this company at Rugby. It should be noted that we have 
omitted the column of efficiencies based on conditions behind the 
stop valve, as these are of no interest to the user, who is only con- 
cerned with ihe efficiency of the machine based on the steam 
conditions in front of the stop valve. ; ; ; fj 

In accordance with the more conservative practice in this 
country, the superheat in our tests is generally lower than in the 
tests published * Mr. Zoelly, with the result that our efticiencies 
are somewhat lower than would have been the case had our tests 
been carried out with a higher degree of superheat—it being well 
known that the thermal efficiency of a turbine increases with an 
increase of superheat. 


SOME TEST RESULTS OBTAINED WITH ZOELLY STEAM 
TURBINES, 


turbine & 


rep) 


| Steam consumption. | Thermal 


Pressure, |g } 
K.W. Ib, per : — | Vacuum, | | eftici- 
load. sq. In. gee dagy, | Per cent. | Lb. per | Lb. per | ency, 
gauge. aii K.W. hour.| H.P. hour.|per cent. 


4000 KW. Turbine, Charlottenburg, 1000 recs. per min. Tested 
December, 1910. 





4189 164.7 184 | 95.8 13.25 | 9.36 

3092 168.3 184 | 96.20 | 13.77} 9.58 

2199 161.9 147 | #97.4 | 14.40 | 9.88 

1138 166.9 M7 | 97:8 16.00 | 10.12 | 

2000 A.W. Turbine, Helsingfors, 3000 revs. per min. Tested 

November, 1910. 

52 179.0 205 | 94.9 13.04 9.18 70.5 
1514 181.7 183 95.5 13.67 9.52 | 67.2 
1026 177.5 187 | 95.8 14.53 9.76 | 65.2 
510 171.8 167 96.6 17.33 19.68 58.8 


1700 A.W. Turbine, Hagendingen, 3000 revs. per min. Tested 
December, 1910. 


1691 206.0 280 93.3 13.04 8.91 69.7 
1366 202.3 284 94.2 13.77 9.18 66.5 
Sil 205.2 272 95.2 15.52 9.81 61.0 
457.5 208.0 256 94.9 18.91 10.68 57.1 
1200 A.W. Turbine, Aurich, 3000 revs. per min. Tested 
December, 1910. 
1235 162.3 7 94,0 15,34 10.77 67.0 
949 164.0 70 95.5 15.99 11.08 62.8 
606 166.7 53 | 96.5 17.1 11.48 59.0 


SOME TEST RESULTS OBTAINED WITH CURTIS STEAM TURBINES 
(THE BRITISIL THOMSON-HOUSTON COMPANY, LTD., RUGBY). 
8000 A.W, 1500 revs. per min. Turbine, Olympia Oil and Cake 
Company, Selby. Tested April, 1911, 


2987 140 144 89.4 15.46 11.2 70.2 
2280 145 137 91.3 15.90 10.9 68.9 
1584 150 151 91.7 17.10 11,43 64.8 


1500 A. W., 1500 vers. per min. Turbine, The Fife Power Company, 
Dunfermline. Tested September, 1911. 


141 135 8 93.4 17.46 12.12 65.7 
18h 129 15 94.7 18.05 12.3 63,1 
739 129 7 95.3 19.3 12,52 60.9 


1250 K, W., 3000 revs, per min. Mixed Pressure Turbine, The Bedwas 
Navigation Colliery Company, Limited. Tested De cember, 1910. 


) ‘ 
1566 140 106 | 92, 








1 16.95 12.04 63.7 

1185 140 102 91.7 | 17.2 | 12:05 64.4 
893 141 98 91.7 | 18.55 12.78 60.7 

626 140 100 91.7 | 20.35 13.6 | 56.9 

1268 1.5 23 91.6 | 29.8 20.95 | 73.4 
16 1.4 23 91.7 | 31.5 21.65 70.9 

548 i | | 9.5 | 24.72 | 62.0 

t 


oy 
0 
| 





1000 K.W., 3000 revs. per min. Turbine, Messrs. W. N. Brunton 
and Sons, Limited, Musselburgh. Tested May, 1911. 


1221 120 98 90.8 | 17.75 12.5 65.1 
995 120 oOo }; Sy | 23 12.07 65.0 
5) 120 89 {| 91.8 | 19.9 13.1 61,1 





We should add that all test results of “Curtis” turbines given in 
the above tables were obtained on official tests. 
(For the British Thomson-Houston Company, Limited) 
F, SAMUELSON, 
. Engineer, Turbine Department. 
Rugby, October 10th. 





THE RESISTANCE MOMENT OF A PROPELLER. 


Sir,—There is a moment when an engine balances an equal 
resistance at some speed. Given an engine, with a weight 
carried at the end of an arm secured to the shaft, such weight 
8 kept in motion by the force exerted by the ergine. The 








resisting moment is the weight multiplied by the weight—the 
one in feet and the other in pounds. Suppose the weight is 
revolved at 100 revolutions per minute, the actual horse-power 
utilised is measurable by the weight multiplied by the length of 
the lever, in feet, multiplied by the circumference and by the 
number of revolutions, the answer being in foot-pounds. Dividing 
this by 33,000 gives the answer in horse-power terms. It is quite 
obvious that different positions for the same weight means different 
turning moments. Given a shorter lever for the same weight the 
resistance is less, and the engine would rotate it with less force 
than when applied to the longer lever. 

Applying the argument to the propeller, the question of engine 
moment is not so easily settled. The engine, apart from the 
power needed to move itself and, in fact, all inside resistances, 
must supply enough force to move the ship at a given speed 
against a given resistance. The total power used is that required 
to drive the ship, plus frictional resistance, plus all other dis- 
abilities. A convenient method for finding the resisting t 


revent traffic congestion at the point of crossing. Its necessity 
is scarcely the matter merely of the modest rise from Queen 
Victoria-street to Cannon-street, which, by the by, has to be 
resolved into a decline from the viaduct northwards to meet the 
engineering difficulty of the viaduct. 

It is not my province to propose an alternative, yet a casual 
consideration of the subject will suggest what an admirable 
entrance to the tramway tunnel under Cannon-street this ditfer- 
ence in the levels presents the opportunity of making from Queen 
Victoria-street. The tramways and traffic from the north could 
then proceed east and west or to the south over the bridge, and the 
isolation and disfigurement of a beautiful and important approach 
be prevented. The matter is urged on the consideration of the 
committee, as it appears almost a sine gud non of the problem. 
Congestion ought to be allowed to take its chance if it cannot be 
ameliorated in some other way than by a viaduct. There is, how- 
ever, another way, and two other points of crossing of equal import- 
ance—Cannon-street and Cheapside—which should be considered 





of a propeller is to assume that the whole resistance is conserved 
at the end of a lever, whose length is the radius of a circle —called 
the circle of gyration. Given such circle to be less in one case 
than in another it should follow that the turning moment of the 
engine is ina similar proportion. Yet is is hard to see how it can 
be different, except fora slight reduction in frictional resistance 
between the blades and the water. It has been experimentally 
proved with full-sized ships that a broad-pointed blade, for a given 
area, takes a higher turning moment than for a narrow-pointed 
blade for the same area. The difference is met by the Mangan 
and Griffith’s propellers, and for the same power used it has been 
proved that the Griffith’s screw, with a larger pitch, drove the 
ship 20 per cent. faster, on practically the same power for the 
same ship. 

Under the accepted theory of throwing water astern it is difficult 
to account for the extra speed, due to a lower turning moment for 
the engines, or, what comes to the same thing, a lower resisting 
moment of the propeller. If water was carried round by the pro- 
peller, which it cannot be under propelling conditions, the position 
of the circle of gyration would have an influence on the turning 
moment. ‘To put the case simply, suppose two propellers are tried 
for one ship, one on which the assumed load is carried on 15ft. 
diameter, and the other on 13ft. diameter, being probably, 
roughly, the circles of the Mangan and Griffith’s for equal thrust 
areas, the shorter lever for an equal load must show a lower turn- 
ing moment. The difficulty is how these moments are measured, 
because it appears as if size of circles had little influence on the 
result if water is thrown astern. Neglecting frictional resistance, 
which is a very small amount compared with the total resistance 
of the ship, it would not appear to alter the result whether the 
blade from which the water was thrown was 12ft. long or 6ft. long. 

What I wish to ask your readers is, to give a reason for the 
widely different results obtained in, say, the Iris trials, where a 
change of propeller from the Mangan type to the Griffith’s prac- 
tically increased the speed 20 per cent. on about the same power. 
Perhaps a simpler question is to ask how to find the resistance 
moment of a propeller, and whetber an alteration of the circle of 
gyration, meaning a circle described by a radius, on the end of 
which the whole thrust is supposed to be concentrated. 

The Iris trials, and in fact every other trial made with the 
Griffith’s, showed a lower turning moment. In fact, it must have 
been sc, because a better speed result was attained without altera- 
tion of ship resistance. Under the present accepted theory it seems 
that any alteration to the mean circle on which the whole thrust is 
supposed to be concentrated, can only influence the power result 
by the reduction of frictional resistance between blade and water, 
due to the smaller diameter, and this is so little as to be practi- 
cally negligible for the present purpose. Thus a problem requires 
solving. ScrEw. 
October 9th. 





PROPELLERS FOR FLYING MACHINES, 


Sir,—In reply to Mr. Chatley, I do not think he has understood 
one word of my letter of the 1st August. 
What Mr. Chatley calls the original form of Rankine’s formula 


wa 


is Newton’s Second Law of Motion = = the change of 


9 
momentum in one second = the unbalanced or dynamical force 


which accelerates the mass “ of air or water « feet per second 
¢ 


= the thrust of the propeller. 

If the machine is held fast against the action of the propeller, 
the slip—properly called acceleration—is 100 per cent. If the 
machine is now allowed to acquire velocity, the mean effective 
pressure on the engine being constant, the mass of air sent astern 
increases, but the acceleration decreases in the same proportion— 
was 


¢.g-, if mass of air is doubled, acceleration is halved and is 


q 
unaltered. The pressure on the piston of the engine determines 
the pressure on the driving face of the propeller, for by the Third 
Law of Motion ‘‘ action and reaction are equal,” so that if engine 
pressure is constant, the thrust must also be constant. 

Mr. Chatley says in his letter that he was quite aware that 
where V = 0 the thrust vanishes. Then how could a steamer get 
under way if thrust vanished when she was stationary? His other 
statement that V could be substituted for v is to the same effect. 
If such were the case, there could be no relative velocity between 
V and v, and consequently no thrust. Mr. Chatley does not appear 
to be aware that the propeller must go faster astern than the vessel 
goes ahead before there could be any thrust. 

The only propelling force obtainable from air or water is from 
its inertia, and the steady pressure on the driving face of the pro- 
peller acts on the water like the steady action of gravity on a stone 
falling to the ground. 

Greenock, October 10th. A. R. 





Str,—I am obliged to your correspondent for pointing out 
clerical or printers’ errors in the above article in your issue of 
August 11th. 

ith further reference to the question of substituting V (v — V) 
for v(v — V) in the thrust equation, may I point out that the first 
expression implies that the air handled by the propeller approaches 
in a cylindrical mass of the same diameter at the propeller and 
with simply the relative speed of the aeroplane to the air, whereas 
the second compels a higher speed or larger diameter. Such 
mean higher speed undoubtedly occurs at low speeds of translation, 
but whether it does so or not at the running speeds may be 
doubted. It should be remembered that, while, owing to the 
negative field on the back of the blades, there is a general flow 
towards the propeller, this flow takes place from all directions and 
has not necessarily the axial value 7, even if « be its absolute 
magnitude. HERBERT CHATLEY. 

Tangshan, North China, September 26th, 1911. 





ST. PAUL’S BRIDGE. 


Sir,— Now that the matter of the construction of the bridge has 
become a reality and the committee has to meet to consider the 
steps initial to construction, it is hoped the plan will not be con- 
sidered inviolable or so perfect as not to admit of amendment 
beneficially in the public interest. 

From an iesthetic point of view it is generally considered that 
the viaduct over Queen Victoria-street is not desirable, but per- 
haps that is the least of the objections. The principal one is that 
it practically isolates one of the main arteries of the City from the 
improvement, so that traffic will only be able to reach the bridge 
in indirect or subsidiary ways, instead of plying freely between 
the two streets as it would in an ordinary surface level plan. 

_ Of course, the primary object in the overhead arrangement is to 





at the same time. 

A solution as regards the latter has already been presented and 
illustrated in the Press by an eminent engineer. Before that my 
own idea regarding a ‘‘ one-way traffic ” arrangement at the Bank 
was also illustrated in the Press. In it all pedestrian traffic would 
be sent under. Ata recent town planning exhibition the plan of a 
French savant, of a similar idea for adoption in Paris, was shown. 
As yet, however, it is believed that there is no perfect instance in 
actual operation. Be that as it may, it is reckoned that the com- 
mittee ought to have a final unbiassed report on the whole subject 
under review. 

The City desires to do things in the very best way and to be 
foremost and up to date in every particular. It will bea pity, 
indeed, if future generations will be able to point to this great 
work and say ‘‘ it might have been managed very much better.” 

London, October, 1911. O.B.L.T. 





A NEW METHOD OF DRAWING AN ELLIPSE, 


Sir,—The following method of drawing a near approximation to 
an ellipse is, | believe, novel, and may be of use to many of your 
readers :— 





Let AB, CD be the major and minor axes of an ellipse with 
centre at O. 

1, With distance A O cut off CE on CD. 

2. From E at 60 deg. with’C E draw EF. 

3. From F with 45 deg. set square draw diagonal lines. 
The intersection of these lines with the axes are the centres of the 
ares and the lines produced the points of joining. 








The angles 60 deg. and 45 deg. for the above method are found 
by the following workings :— 


Construct are K from centre A 
then C, = Cy because C; = L - Rand C, = L - R. 
Now C, - D = (C, x cosee a) - ((') x cot a) 


: = cosec a — cota 


dividing by C1 


= = cota — coseca + 1 
but bd = cot B 
1 


.. cot a — coseca + 1 = cotB 
and cot 45 deg. — cosec 45deg. + 1 = cot 59 deg. 38 min. + 
which is very nearly 60 deg. 

It will be seen that when a and 8 are 45 deg. and 60 deg. respec- 
tively, the approximation is only suitable for the more usual ellipse 
whose ™*J°F axes is not greater than $ For a ‘‘thinner” ellipse 

minor 2 
other angles may be used. 

September 29th. Dovatas A. CoaTEs. 

The Birmingham Small Arms (‘ompany, Limited. 








Ir is reported that the Government of Hayti have 
lately approved of concessions for the construction of a railway 
line from Loegane to Aux Cayes, 225 kiloms. total length, and for 
a hydro-electric station for the supply of power to the railway 
extending from Port au Prince to Picton Ville, and to the tram- 
ways of Port au Prince, which it is proposed to convert from steam 
to electric traction. 
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TEXTILE MACHINERY EXHIBITION. 


AtrHouGH the Exhibition of textile machinery and 
accessories which is being held at the City Hall, Man- 
chester, cannot lay claim to any great pretensions as 
regards size, it embraces a considerable variety of 
appliances, and many of these embody features of 
novelty. The Exhibition was opened on Tuesday last 
by Lord Rotherham of Broughton, who is peculiarly 
fitted for such a function on account of his intimate con- 
nection with Lancashire's staple industry. The most 
prominent features of the Exhibition are the numerous 
examples of automatic looms, the various methods of 
treating water for use in manufacturing purposes, and 
the different means which can be adopted for producing 
the necessary degree of humidity in the atmosphere of 
textile factories. Then there is the burning question of 
the driving of textile machinery, and in this connection 
many examples of electric driving are to be seen. On 
the whole it may be said that the show is a thoroughly 
practical one, no bands or other similar attractions being 
introduced to attract the general public. 

In the power transmission section Siemens Brothers’ 
Dynamo Works, Limited, show several different types of 
electric motors for the individual driving of looms, by 
means of belts, amongst which a three-phase totally 
enclosed motor, with a spring base, is a prominent 
feature. With the belt and electric motor the turning 
moment is found to be uniform enough for plain materials 
with the use of the spring belt tightener. For looms 
engaged in the weaving of more expensive fabrics, how- 
ever, the gear drive is recommended, in which case a 
raw hide, gun-metal, or paper pinion on the motor shaft 
meshes with the toothed rim of a slipping coupling, the 
inner portion of which is rigid with the loom shaft. 
Opinions are divided as to how far electric driving may 
be utilised in textile factories, and it is hoped that the 
committee which has been recently formed to investigate 
the whole question of driving will be able in due course to 
supply some valuable information. In cases where 
electric driving has been decided upon, however, it is 
satisfactory to be able to obtain an appliance whereby 
the amount of power required for driving machines can 
be accurately decided. Messrs. Siemens show a complete 
testing set for this purpose, embracing a three-phase 
alternator, 200 volts, with a fly-wheel coupling, and also 
a direct-current motor running off a 400-volts supply 
main for driving the alternator. The testing set includes 
precision instruments, by the aid of which the power ex- 
pended isshown. There are many instances in textile 
factories where it is desirable to employ chain driving, 
such as in calenders, carding engines, combing machines, 
&e. Chains of the silent pattern for this class of work, 
suitable for speeds up to 1300ft. per minute, are shown 
by Hans Renold, Limited. 

Driving by means of ropes is of course the popular 
means of power transmission in cotton mills, and there 
is much to be said in its favour, especially for main drives 
and for transmitting power through fast and loose pulleys 
to ring spinning frames, and other machinery where the 
rotary movement is not constant. This class of driving 
medium is well exemplified by the exhibits of William 
Kenyon and Son, Limited, Dukinfield, whose inter- 
stranded ropes are “built up” in layers or sheaths of 
yarn. The yarns are similar in counts, spinnings, and 
tensile qualities, and followed their proper course through- 
out the entire spiral construction, thus giving an even 
contour and a peculiar resiliency to the drive. The 
Coventry Chain Company, Limited, shows several types of 
pitch chains suitable for driving carding engine rollers, 
silent chains, feed chains with alternate links having 
serrated edges for feeding cloth mills, and lifting, balancing 
and carrying chains used in connection with cams for 
transferring circular into linear motions, or vice versd, in 
textile machinery. Before quitting the power side of the 
Exhibition, attention should be called to the exhibit on 
the stand of the Triumph Stoker, Limited, Leeds. This is 
a full-size sprinkling stoker for a Lancashire boiler 
with the usual automatic shovels, but it differs from 
some appliances in the fact that it hasindependent means 
of operating the fire-bars and the feed motion, enabling 
these to be worked separately. The means provided are 
two sets of worm gears operated by separate belt pulleys 
from an overhead shaft. 

In the humidifier section there are many interesting 
forms of apparatus. The Carrier apparatus is an in- 
genious idea for automatically controlling the humidity 
and temperature of the atmosphere in cotton and woollen 
mills. The necessary operations are concentrated in one 
central apparatus, but different degrees of humidity can 
be provided for each department if necessary. The in- 
coming air is cooled, humidified, and filtered before enter- 
ing the room, and the entrance is effected under a slight 
pressure so as to prevent draughts. No steam jets are 
used, the only parts requiring power being a small turbine 
pump for the water spray and a fan for introducing the 
air. 

The Kestner ejecto-atomiser is another appliance for 
achieving a similar object to that above mentioned. 
This consists of a long cylindrical vessel placed above the 
machinery. In the centre of the vessel are placed 
numerous spray nozzles or pulverisers, one behind the 
other. The air is drawn by the spray nozzles through the 
vessel, and during its passage takes up moisture. It is 
discharged into the workroom in the form of mist, which 
is absorbed by the hot dry air. The valves which control 
the water supply also control the volume of air discharged. 
The only moving part of such an installation is a belt- 
driven pump absorbing very little power. This pump 
supplies the water for the spray nozzles, and any water 
thus used but not absorbed by the air is allowed to flow 
back to a filter tank where it is filtered before being used 
again. In winter the water may be heated. This 


apparatus is made by Mr. Paul Kestner, 1464 Queen 
Victoria-street, London. 
The turbo-humidifier, exhibited by the Ingersoll Rand 


extensively adopted on the Continent. 


process depends for its successful operation on a chemical 
base called “permutit,” which can be periodically re- 
generated. Sodium permutit is used for water-softening 
purposes, and manganese permutit removes iron and 
manganese. 
filtering medium being permutit. 
chemical change of the bases, the lime and magnesium in 
the water being exchanged for the sodium of the base. 
When the sodium has become exhausted the permutit 
can be revived by passing a solution of sodium chloride 
through the filter. 
converted back into sodium permutit, while the calcium 
and magnesium flow away in solution in the waste water. 
When treating water for the removal of iron and man- 
ganese the lower oxides of these contained in the water 
are converted to a higher stage of oxidation by absorbing 
> ange from the manganese permutit and retained in the 

ter. 
base the latter can be regenerated by passing through it 
a solution of potassium or calcium permanganate. The 
makers claim that the bases are practically indestructible. 


Loom Company shows a machine with an automatic 
shuttle changer. 
of shuttles is placed in a magazine. 
are placed in grooves, down which they are allowed to 
slide on each side of the magazine. 
shuttles is held up in the grooves by small bracket levers, 
which are pivoted, and are operated by a movable box 
front. 


which compressed air is employed, and the advantage 
claimed for it is that no large pipes or ducts are required 
in the factory ; neither is water under pressure a necessity. 
All the water introduced is oniiel, and therefore no 
return pipes are employed. The moistened air is dis- 
charged through tubular circular heads provided with 
nozzles, and attached to the town’s mains. The air is 
drawn from the outside of the building, and is cornpressed 
by a vertical, electrically-driven duplex compressor. This 
firm also shows a vacuum cleaner for cotton mills, the 
vacuum being created by means of compressed air dis- 
charged through a suitable nozzle. 
One of the principal novelties of the Exhibition is 
shown by John Hetherington and Sons, Limited, Man- 
chester. This is a winding frame, Taylor's patent, which 
is claimed to be the only cross winder without either 
cam, excentric, or other cam substitute. These are 
replaced by two sets of revolving fingers, one set revolv- 
ing in one direction, and driving by means of small 
spur-gearing ; the second set in the opposite direction. 
The first finger of one revolving set take the yarn in one 
direction until it is met by a finger or arm of the second 
set, which reverses its direction without shock. In this 
way four traverses are obtained for each revolution of 
the bevel shaft, and there is no stationary point. The 
arms traverse the yarn backwards and forwards on either 
parallel “cheeses” or conical spools, and it is claimed 
that there is a greatly augmented production compared 
with the cam machines. We saw the machine running 
on 200’s counts, and it was driven by a motor supplied by 
the Lancashire Dynamo and Motor Company. 
Exhibits of winding machines are also made by Joseph 
Stubbs, Limited, Manchester, Arundel and Co., Stockport, 
and the International Winding Company. Amongst 
Messrs. Stubbs’ machines the latest type of quick- 
traverse high-speed cotton-gassing frame is deserving of 
special mention. This has 22 lights, 5}in. gauge, and 
3in. traverse. It is intended for gassing yarns from side- 
flanged bobbins on to paper or wooden tubes. It has a 
creel with overhead tension device and bobbin box, and 
self-contained intensified gas system for the burners. 
This comprises a gas compressor and filter box. The 
machine has a separate traverse motion of improved 
design for each side and a ventilating arrangement, com- 
prising an exhaust fan and steel ventilating hood for 
carrying away the products of combustion. It runs at 
250 revolutions per minute, and the gassing speed is 
5500in. per minute per light. The machine is driven 
through silent chains by an electric motor made by Elec- 
tromotors Limited, Manchester. 
Messrs. Arundel show quick-traverse high-speed 
doubling, ring doubling, and upright spindle taper motion 
winding frames of their most recent designs. The ver- 
tical burner high-speed split drum gassing frame has 
already been described in THe ENGINEER. The machine and 
ventilating system are self-contained, and the makers claim 
that perfect gassing is ensured by the guide for the yarn being 
part and parcel of the burner itself. The movement for 
guiding the yarn in and out of the flame is entirely 
separate from the actual guides. The yarn is always 
kept in the centre of the flame, and at a certain fixed 
distance from it. The burner itself is a series of holes 
in a vertical tube, and owing to its position it avoids all 
chance of the holes becoming blocked up by fluff or dirt. 
The machine works in conjunction with a gas and air 
mixing apparatus, which consists of two positive blowers, 
one for air and one for gas, geared together in the desired 
proportions, and driven by a variable drive, which is 
governed automatically to give a predetermined pressure 
inthe tanks. The amount of gassing required is regulated 
by the pressure in the pipes, and for this purpose each 
frame is provided with a water gauge, so that the attend- 
ant has only to turn one tap to determine the pressure 
for a whole frame. 
The principal methods of stripping carding engines by 
vacuum have been described in THE ENGINEER from time 
to time. Among these appliances, that of Messrs. Cook 
and Co., Manchester, is shown at the present Exhibition. 
Barber and Colman, Limited, Manchester, show the 
ingenious Barber warp tying machine and the Barber 
knotter. 
Water-softening appliances are shown by Messrs. 
Lassen and Hjort, London, and Water Softeners, Limited, 
London. The latter firm show a process which has been 
It is called the 
“ Permutit ” process, and plants are shown at work. The 


The softening plant resembles a filter, the 
The action is a 


The calcium magnesium permutit is 
i 
When the oxygen has been exhausted from the 


Amongst looms the International Auto-Shuttle Changer 


At one end of the loom frame a batch 
The shuttle tips 
The column of 
] 
This liberates the shuttles one at a time, and feeds 


erected. é pel 
18 bushels of sand, 47 bushels of cement, 4300 lb, of reinforcing 


= 
ejected. The movable box front is mounted on pivote 
held by brackets fixed to the frame, and igs opened 
by means of a hook operated by the failure of the welt 
supply, during which the cloth take-up motion jg gys. 
pended. No cams are needed to operate the mechanism, 
which can be attached to either over pick or under-pick 
looms. Messrs. William Dickinson and Sons, Blackburn 
show two looms of the automatic weft replenishing type 
in operation. These have been specially designed to 
enable weft changes to be made when fine yarns are 
being used. In order to do this a special case is provideq 
in which the weft is placed, and this case with the yarn jg 
forced into the shuttle when occasion demands. 

The unwholesome practice of shuttle-kissing by weayey 
who use the lips to draw thread through the eye of the 
shuttle is the cause of the spread of disease and injurioys 
to the teeth, and on this account has been recently cop. 
demned. It is no easy matter to induce operatives tg 
give up an old custom, however objectionable. There 
are, however, two devices shown at the Exhibition, both 
of which deserve a word of praise for their ingenuity, 
The Ormerod and Thornton shuttle is hand-threaded, ang 
cannot be threaded by suction. The end of the yarn js 
held by the left hand and drawn around a taper plug or 
bobbin, which carries it into a specially formed cavity, 
where it is trapped to prevent being released by the 
“ballooning” of the yarn. Afterwards it is brought 
through a cut in the side of the shuttle. which cut, jy 
passing through the shed, offers a smooth edge to the 
warp threads and into the eyelet. The operation jg 
quickly done without releasing the end of the yarn until 
the shuttle is threaded. 

In the other apparatus, made by the Murphy-Simpson 
Shuttle Threader Company, Hapton, near Burnley, the 
osculatory process practised by the weaver is performed 
mechanically. The apparatus consists of a cast iron or 
steel cylinder, which is bolted to the shuttle stand, 
Within the cylinder slides a steel piston-rod projecting 
through the front of the cylinder. The piston is provided 
with a rubber pad shaped to fit the shuttle, and to thread 
the shuttle it is only necessary to place it against the 
rubber pad and push, when the partial vacuum formed 
in front of the piston sucks the weft through the eye, 
To prevent the weaver resorting to the old-fashioned 
custom a special shuttle is provided which has two eyes, 
If the operative attempts to use the mouth the weft is 
drawn through the wrong eye. 








OBITUARY. 





HUBERT CONGREVE. 


MUCH regret is felt in engineering circles, and especially 
in Manchester, at the tragic death of Mr. Hubert Congreve. 
It is less than a year since his appointment as Mr. W. H, 
Hunter's successor as chief engineer to the Manchester Ship 
Canal. Recently, however, the strain of his work seems to 
have brought on a depressed mental condition, which resulted 
in a nervous breakdown, during which he took his own life. 
Mr. Congreve had been associated with this great waterway 
from the commencement of its construction in 1888, when he 
was appointed assistant resident engineer. He was after- 
wards employed as assistant to Mr. J. H. Mawson on the 
deviation work of railways at Irlam. Later he was appointed 
to the position of resident engineer in place of Mr. Meade 
King. When the work of cutting the canal was completed 
in 1893 Mr. Congreve was appointed resident engineer at 
Irlam, and subsequently had charge of the tidal division at 
Runcorn. In 1901 he became Mr. W. Hunter's chief assis- 


‘tant, a position which he retained until the latter gentle- 


man’s retirement this year, when the post of chief engineer 
to the company was offered to and accepted by him. Prior 
to his being engaged on the Manchester Ship Canal. Mr. 
Congreve assisted in the construction of the Belsize Tunnel 


and the Tay Bridge. He was fifty-three years of age, a mem- 


ber of the Institution of Civil Engineers, and past-president 


of the Manchester Association of Civil Mngineers’ Students. 
On the engineering staff of the Ship Canal he was held in 
great respect. 
was a man of cheerful temperament and one of the last to be 
thought likely to meet such an untimely end. 


Until the sad breakdown in his health he 








Ir is announced that the Ordnance Department of the 


United States navy has designed a gun which makes the 13.5in. 
weapons of the new British Dreadnought» small in comparison. 
Although there may be no immediate necessity for adopting such 
armament, it has been thought advisable to prepare for a probable 
increase in the calibre of guns adopted by foreign Powers. 
Accordingly a formidable weapon, 16in. in bore, has been designed, 
and preparations are being pressed forward for its construction. 
The projectile of the new gun will be 2400 lb. in weight, and it is 
expected that it will be able to pierce the thickest armour with the 
greatest ease. 
cient to put the largest Dreadnought out of action. 
which are being built at present for the United States Government 
14in. guns form the main armament, and these fire a heavier pro 
jectile than the British 13.5in. weapon. 
hand guns of 13in. bore, to be placed on board the super-|)read- 
noughts which are now being constructed ; while the !' rench 
Government contemplates the adoption of guns of 340 mm. (1:3.4in.) 


In the opinion of some experts one hit will be sutli- 
In the vessels 


Germany has already on 


n the battleships which are to be laid down next year. 
A numer of concrete lamp-posts have been erected at 


Ann Arbor, Michigan, at a cost, exclusive of labour and material 
for making the forms, of about 31s. per pole. The posts are 25ft. 
long, Sin. in diameter at the base, and Sin. at the top, and are 
reinforced with four Zin. steel rods, one at each corner. 
weigh 1185 1b. each. Single or buck arms, bored for Zin. bolts to 
support the line wire insulators, are cast into the poles at a 
distance of 6in. from the top, for which purpose I}in, by in. by 
18in. steel ang 
}in. bolts, which are cast into the concrete 19ft. from the butt of 
the pole, and the lamps are hung 1 
crete was formed of 1 part Portland cement, 2 pat 
4 parts }in. crushed limestone. The cement was mixe 
was poured and trowelled into the form. The 
to set two days, and then to lie on the form 


They 


les are used. ‘he lamp bracket is curried on three 


2ft. above the kerb. The con- 
varts sand, and 
d wet, and 
sts were allowed 
Ge for four days 

Afterwards they were seasoned for ten days before being 


onger. 
In making 100 of these poles 30 tons of crushed stone, 








Company, Queen Victoria-street, London, is a system in 





them into the loom after the spent shuttle has been 





steel, and 600 Ib. of cross-arm steel were used. 
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——— 
RAILWAY MATTERS. 
« stated that the North-Eastern Railway Company 


g the adoption of electric traction for its goods and 
hose sections of the track which are already 


It - ; 
js considerin 
aso traffic on t 
electrified. 

Acconnind to a recent Board of Trade Blue-book there 
were at the end of 1910 229} miles of railway worked partly by 
electricity, and 205 miles worked solely by electricity, the figures 


being similar to those of the preceding year. 


Tax Board of Trade have recently confirmed the under- 
entioned order made by the Light Railway Commissioners :— 
Leek Caldon Low and Uartington Light Railways (Borrowing 


rs) Order, 1911, amending the Leek, Caldon Low and Harting- 


peers Railways (Borrowing and Further Powers Amendment) 
Order, 1906. 


Tur Japanese railway companies are proposing to spend 
21 to 3 million pounds within the next ten years. According 
tothe Railway Gazette, 500 locomotives, 750 passenger coaches, and 
4300 freight cars will be placed on the Government lines during 
this time. Besides this, vast extensions are taking place in 
developing the light railways throughout the country. 


AccorpIne to a contemporary, the Edinburgh Corpora- 
tion recently sent a - to inspect the railless electric cars 
at Leeds and Bradford. Their report contains some interesting 
information respecting capital outlay and operating charges. In 
both towns the cars cost £700 each. At Leeds the capital outlay, 
which is mainly on overhead equipment, amounted to £1246 per 
mile and at Bradford to £1734 per mile. The total operating costs 
exclusive of interest and depreciation on capital outlay in each 
case amount to 54d. per car mile. The revenue depends a good 
deal upon the route, but at Leeds it amounts to about 83d. per car 
mile. 

Tur Jersey Eastern Railway was opened for traffic in 
1872, and has a total mileage of 6% miles, It runs from St. Helier 
(Snow Hill Station) to Gorey Pier, Mount Orgueil Castle, at the 
extreme south-east of the island. The line follows the coast for a 
short distance and then turns sharply inland, coming out into the 
coast again at Gorey. It is a very interesting line, and for the 
railway enthusiast provides a good hunting ground in the way of 
old rolling stock from the mainland, and primitivesignals. Unlike 
its neighbour, the Jersey Railway and Tramway Company, Limited, 


from 


it is of standard gauge (4ft. 84in.) laid with flat bottom rails 80 1b. | 


to the yard and fixed by means of spikes to fir sleepers. 


Tur Australian railways are in a good condition. For 
the year ending June 30th, 1911, the New South Wales Govern- 
ment Railway shows an increase of £556,490 in revenue for the 
year. ‘This is a record, and while the expenditure has also in- 
creased by £414,652, the increase is due to the additional traffic, 
larger renewals of the permanent way, and repairs and renewals 
to rolling stock, and to increased rates of pay to the staff. Pas- 
senger journeys numbered 60,919,628, an increase of 6,275,357 ; 
goods tonnage 3,810,896, an increase of 435,492; coal and coke 
tonnage 6,059,648, an increase of 1,505,683 ; and live-stock tonnage 
185,021, an increase of 21,352. Train miles aggregated 17,006,697 
miles. 

AccorDING to the Journal of the Royal Society of Arts 
it is now proposed to connect Venice with the island of Lido 
by a tunnel under the lagoon. This island, a favourite summer 
resort of the Venetians on account of its unrivalled beach and 
excellent sea-bathing, is situated on the Adriatic, about two miles 
from the city. The terminus of the line would be in a central 
position, close to the Piazza di San Marco, and the Riva degli 
Schiavoni, at about 26}ft. below the sea-level. The tunnel, 2} miles 
in length, would pass in a straight line, under the Islands of 
la Gindecea and San Georgio, to the terminus at Lido, a spot called 
the Quattro Fontane. The line and lifts would be worked by 
electricity, and trains could perform the journey in five minutes, 


One of the large Mallet engines of the Atchison, 
Topeka and Santa Fé Railroad, ran from Emporia, Kan., to 
Kansas City on September 9th, hauling a train of 100 loaded cars. 
That part of the trip from Emporia to Argentine, a distance of 
109 miles, was made at the rate of 144 milesan hour. The train 
weighed almost 4300 tons, After making the trip to Kansas City 
the same engine was put on the Santa Fé’s demonstration train 
which is making a tour of the system, the object being to call 
attention to the progress made in car and engine construction 
during the past 30 years. A small engine built in 1880, having 
four drivers and a large ‘‘smokestack,” is compared with the 1911 
Mallet, and similar comparisons are made between old and new 
chair cars, coaches, flat cars, box cars, &c. Great interest is being 
aroused by this train. 


Iv is reported in the Railway Times that a mechanic 
in the employ of the Intercolonial Railway at Chaudiere recently 
demonstrated the work of an apparatus he has invented to stop 
automatically a railway train within 100ft. The appliance com- 
prises a lever fixed on the sleepers of the road bed, and a special 
mechanism attached to the tender. When the lever on the track 
touches the appliance on the fast-running locomotive, a signal is 
whistled in the cab, indicating that the train is nearing a sema- 
phore or a place of danger, and if the driver does not hear the 
signal, being sick, asleep, or dead at his post, the mechanism of 
the tender, striking another lever, placed some 100ft. further, 
automatically shuts the throttle and sets the emergency brakes, 
stopping the train inside 100ft. It will cost only £5 to provide a 
locomotive with the appliance. 


Tue North British Railway Company has recently 
added to the number of its Atlantic type of locomotives six, 
which have just been delivered from Darlington. The Atlantic 
type has been very successful in hauling the new heavy express 
trains on-the Waverley route, between Carlisle and Edinburgh, and 
also on the East Coast and on other services between Edinburgh 
and Aberdeen and Perth. These six new locomotives have 
cylinders of 20in. diameter by 28in. stroke, the coupled wheels are 
6ft. 9in. in diameter, the bogie wheels 3ft. 6in., and the trailing 
wheels 4ft. 3in. The weight of each engine when empty is 67 tons 
2 ewt., and when in working order 74 tons 15 cwt. The tender is 
of the usual six-wheeled pattern, has a tank capacity of 4200 
gallons of water, and carries 7 tons of coal, the weight in working 
order being 46 tons 5 ewt. In running order these Atlantics 
have an aggregate weight on the metals of 121 tons, whilst 
the engine length is 38ft. fin. the total wheel base 27ft. 9}in., and 
the length over buffers 63ft. 4in. 


Tur total mileage of railways in operation in Argentina 
at the close of the year 1910 was 18,166 miles. The mileage of 
railways opened to traffic during the year was 2140 miles, which 
is the greatest new mileage recorded in any one year in the history 
of the country, and is more than twice that for the year 1909. 
While the greater part of this new mileage consisted of extensions 
and branches of existing roads, a considerable portion pertained to 
entirely new lines, a number of which are being constructed 
through the national territories in the north and south. The new 
road from Rosario, the second city of the republic, to Puerto 
Belgrano, on the Atlantic coast east of Bahia Blanca, a distance of 
493 miles, was opened to traffic at the close of the year. It 
traverses a fertile agricultural region in the provinces of Santa Fé 
and Buenos Aires, and connects with all of the large roads in that 
region, ‘The lines completed in the Chaco from Formosa to 
Embareacion, and from Barranqueras or Resistencia, opposite 
Corrientes, to Metan, in the province of Salta, will open up for 
develonment a very rich territory. 


NOTES AND MEMORANDA. 


Zinc sheets for stamping purposes should be ordered 
soft, the purpose to which they will be put being specified at the 
time, and then it should not be necessary to anneal during the 
operations unless the articles are of an unusual depth. The secret 
of working zinc is to use petroleum as the lubricant instead of the 
usual oils used with brass. Annealing can be done if required 
with a bunsen flame ; it can readily be done at a temperature of 
400 deg. Fah. 


A NuMBER of tests on porcelain insulators of different 
forms which had become blackened by locomotive smoke and soot 
after a considerable period of service have recently been made in 
Switzerland. The insulation resistance showed a very appreciable 
reduction, but the breakdown voltage for a disruptive discharge 
was found to be reduced only 10 per cent. for dry insulators and 
15 per cent. for those subjected to rainy conditions. As a result 
of these tests it is considered that particular precautions against 
soot are necessary. 


_ Tue abundance of petroleum in California has caused 
it to supersede all crude material in the manufacture of illuminating 
gas, and efforts are being made to obtain from it a crude producer 
gas. ‘The oil-gas retorting processes are abolished— present oil-gas 
generators being capable of immediate adaptation to the manufac- 
ture of producer gas. The author of a paper read before the 
American Society of Mechanical Engineers records his own experi- 
ments with a large generating unit and air at a pressure of 35 Ib. 
to 40 lb. per square inch for injection and partial combustion of the 
oil. The thermal value of the gas made in these experiments varied 
betweed 160 and 482 B.Th.U. per cubic foot. The former quality 
contained (per cent.) CO, 4 ; heavy hydrocarbon 2 or less ; oxygen 
1; CO10; H 5; marsh gas 8; N 70. By regulating the tempera- 
ture in the generator the quality of the gas is kept constant 
and no by-products need be produced, thus simplifying the 
operation of cleaning the gas. 


Ar the fifty-eighth annual meeting of the Faraday 
Society, Mr. E. Kilburn Scott gave a description of the Hering 
‘* Pinch iffect” furnace, The ‘pinch effect” is the name given 
to the contraction of the cross-section of a liquid conductor through 
which a heavy current is passing due to electro-magnetic force 
acting from the circumference to the centre. Mr. Carl Hering has 
ingeniously utilised this effect to bring about rapid circulation in 
the molten mass of an electric furnace. The current enters and 
leaves the bottom of the furnace through vertical metallic electrodes 
| contained in resister tubes, which are very small compared with 
the bulk of the furnace. The “pinch effect” operating in these 
tubes gives rise to a vigorous fountain-like circulation of the molten 
mass above and around the resister tubes, on account of their 
lower ends being closed by the electrodes. So vigorous is the 
stirring that heat is thereby transferred from the resister tubes to 
the whole of the charge above. 


A 44,000-voLT switching station which is erected in the 
open without protection of any kind from the elements, the 
temperature varying from 100 deg. Fah. in July to 10 deg. below 
zero in the winter months, with 2ft. to 3ft. of snow was described 








some little time back in the columns of the Hlectrival World. The | 


| gear is mounted on insulators attached to a steel framework. 
| There are three sets of 44,000-volt bus bars and 132 selector 
switches. The latter are lever-operated from the ground-level. 
| There are also oil circuit-breakers for the contro! of the lines, and 
| these are solenoid operated from a control room attached to the 
| attendant’s residence at the side of the station. The oil switches 
are also out of doors and are partially shielded from rain and 
snow by porcelain shields, The switches are rated at 300 amps. 
The bus bars are 1,%;in. diameter seamless brass tubing. All 
| switching operations are effected by telephone. The station 
operates on the extensive power system of the Dominion Power 
and Transmission Company, which derives much of its power from 
the Welland Canal, supplying, among other towns, that of 
Hamilton. 


AccorpING to a contemporary, an electro-magnetic 
tensile-test apparatus has been devised by Professor G. Kapp. Its 
special purpose is repetitive or endurance testing. ‘he machine 
consists of a frame comprising four fixed parallel side bars, a fixed 
top head in which one end of the test piece is fastened, a fixed 
bottom head carrying two pole pieces projecting up which are sur- 
rounded by two exciting coils, and a movable head adapted to 
slide between the side bars. The movable head in normal position 
is close to the end faces of the pole pieces, and serves as armature 
to the magnet ; the lower end of the test piece being gripped in 
this head. By sending an alternating current through the magnet 
windings the armature and test piece are subjected to a rapid suc- 
cession of = The pulling force is known when the supply 
voltage and the air gap between pole pieces and armature are 
known. Apparently no means are pond for adjusting the posi- 
tion of the parts when the test piece stretches. When a 50-cycle 
current is used, giving 100 — per second, the number of load 
applications in twenty-four hours is 8,640,000, so that a very great 
number of repetitions of load may be secured in a relatively short 
period. The apparatus actually built gives 220 lb. pull with a 
pressure of 110 volts, 


THE disposal of the effluent from the washer of a gas 
producer plant often presents a difficulty, especially in inland 
towns. The sanitary authority often objects to its going into the 
sewer in the state in which it leaves the washer, and the county 
council naturally objects to the pollution of rivers and streams. 
When the water is turned into a sewer care should be taken that 
it is not hot, otherwise vapours may arise from it and pass the 
gratings in the streets, which is very objectionable. Plants work- 
ing upon the principle of cooling the gas before washing it have an 
advantage in this respect, as, not only are there no vapours likely 
to arise, but the quantity of water can be considerably reduced. 
Mr. R. M. Carr, the chief electrical engineer at Leek, has recently 
met with opposition from the county council to the effluent —_— 
its way into a stream, but is getting over the difficulty by, instea 
of allowing the water to run away in a continuous stream, circu- 
lating it by means of a pump and tanks, and treating it with lime. 
This treatment has the effect of throwing down the sulphur com- 
pounds in the form of mud, and only a ee 4 small quantity of the 
treated liquor will be allowed to flow into the drain from time to 
time. This, it is expected, will quite get over the difficulty and 
also effect a saving in water. 


A WELL-KNOWN firm of electrical engineers has recently 
published some descriptions of electrified, or semi-electrified, 
collieries which serve to draw attention to the marked tendency 
now evident among colliery engineers to electrify the auxiliary 
— of their pits. Ina few instances electric winders are used, 

ut in the majority of cases the winders are steam driven. On the 
other hand, the underground haulage is frequently electrically 
driven, whilst, in addition, pumps, coal cutters and conveyors and 
machinery about the pit head are motor driven, Provided proper 
care is taken in the installation of such plant and in maintaining 
it, the risks it introduces into the colliery are small. On the other 
hand, it certainly renders possible a considerable economy of fuel. 
The electricity may be generated by means of steam engines, 
exhaust turbines, or gas engines, but in all cases a substantial 
reduction in the coal consumption is effected as compared with 
the many inefficient non-condensing, and usually non-compound, 
engines driving haulage trains and performing other intermittent 
duties. Asa rule, there is no saving in capital outlay, but the net 
result is usually in favour of electric auxiliaries; unless, indeed, 
coal is assumed to cost nothing to a colliery, a strange idea 
prevalent until comparatively recent years and still not entirely 
extinct. . 














MISCELLANEA. 


To encourage officers in the Army stationed in the 
French overseas possessions to study wireless telegraphy.and to 
understand its operation, the French Colonial and War-offices have 
arranged to make certain concessions in the matter of pay and 
leave of absence to Colonial officers who make themselves proficient 
in the subject. 


Since November Ist, 1910, the wireless telegraphic 
station at Norddeich has issued weather reports from the 
Deutsche Warte in Hamburg twice daily throughout the North 
Sea and the western part of the Baltic. fasion signalling stations, 
German warships, and German merchant vessels equipped with 
wireless telegraphic apparatus help, as far as possible, to notify 
fishing and other craft not so provided of impending disturbances 
in weather. 


We hear that Mr. G. Marconi has just returned from 
Canada, the main object of his visit being to inspect the trans- 
atlantic station at Glace Bay and to determine whether New- 
foundland would afford a suitable place for the establishment of 
an auxiliary station in connection with the transatlantic service. 
Experiments were carried out in Newfoundland, and it is worth 
placing on record that during the time that Mr. Marconi was in 
Newfoundland the first messages were received at St. John’s direct 
from Clifden. 


An interesting contribution to the subject of the 
hysiological effects of the continuous use of the telephone has 
n made by Dr. Firster, of Charlottenburg, in the Berliner 
Klin. Wochenschrift, a German medieal journal. He describes 
experiments from which he concludes that the ear troubles 
developed by telephone operators are due, not to any electrical or 
electromagnetic action, but to the ‘‘cracking” noise or the 
continuous series of sharp noises at regular short intervals. He 
suggests that special attention should be given to this matter in 
the future development of the telephone, and recommends a form 
of telephone designed by Herr Biihr, of Charlottenburg, in which 
a diaphragm of mica with an iron dise attached is used in place of 
an iron diaphragm. 


THE new airship, the “ Adjutant Vincennot,” recently 
acquired for the French army, is now being much discussed in 
France, not that it made a great flight, but that it has been the 
instrument of a new wireless record. Leaving itsshed at Compiégne 
early on one September morning, the airship sailed beyond 
Meziéres and Verdun. It was fitted with wireless telegraphic 
apparatus, the feature of which was that it weighed only about 
2301b. During the whole period of the airship’s voyage uninter- 
rupted communication with the Eiffel Tower was maintained. 
Messages were both being received and sent by the airship when it 
was more than 155 miles from the tower. These are the best 
results yet obtained. Last year the Clement Bayard airship 
established a record in wireless telegraphy with 63 miles. 


For some time a sooneen has been under consideration 
to supply the city of Copenhagen with electrical energy from the 
waterfalls at Trollhattan, near Gothenburg, and the superintendent 
of the Board of State Waterfalls, has now, after investigation, 
declared that the difficulties in connection therewith will not be 
very great. The Board of Waterfalls, however, will take no 
initiative themselves, but will leave it to the Government, which 
probably will lay the matter before the Rigsdag. Prof. W. Rung, 
one of the best Danish authorities on electrotechnal matters, seems 
to be somewhat sceptical over the scheme, and declares that he is 
not quite sure whether the electricity will be very much cheaper 
when supplied from Trollhattan, and that he himself would 
hesitate to advise it. He estimates the cost to be about £350 to 
£450 per kilometre. Another question is whether duty must be 
paid on electrical energy imported from a foreign country. Ona 
former occasion an electricity works established at the free 
harbour of Copenhagen had to supply energy to one of the railway 
stations, and duty calculated according to the coal consumption 
was paid, . 

SweptsH reports continue justifiably to offer congratula- 
tions on the success of home efforts in the industries comprised 
under the title ‘‘ Machines, Instruments, and Tools.” The 
importation is decreasing and the exportation increasiag, but it 
will be noted from the returns that Sweden imports annually about 
£1,000,000 worth of articles of this denomination, and has continued 
steadily to do so for some years, except that in 1907, the record 
year in many ways, a still greater quantity was imported. About 
one-third of the Swedish exportation of machinery is accounted for 
by separators, the next leading article being petroleum and 
benzine motors. Agricultural implements are sent to Russia and 
Siberia. Of match-making machinery, about one-quarter goes to 
the United Kingdom. Electrical machines find their best market 
in Norway ; other articles of export under this head are oil ccoking 
stoves, oil lamps, electric lamps, telephone apparatus, surgical 
instruments, sewing machines, weapons, and cycles. ‘This list 
indicates that a good deal of machinery has to be imported, as 
the Swedish manufactures seem to cover special patents rather 
than ordinary machines used in the principal industries. 


THE first furnaces for treating iron ores known were 
not very high, and had a square section of uniform size through- 
out the height. Later, according to Stahl und Hisen, they were 
subjected to a narrowing at the two extremities to concentrate the 
heat toward the interior and to utilise the combustibles better. 
Little by little modifications have taken place. The first indica- 
tions of the change from the polygon section to the round was 
shown in 1826, but in the meanwhile, until 1858, blast furnaces 
were constructed octagonal in section—a design which did not dis- 
appear definitely until artificial refractory bricks were used for 
furnace construction. It was about this time that efforts were 
made to heat the air blast by means of the blast furnace gases and 
also to supply this source of heat to thesteam boilers. A chart 
given in Stahl und Kisen indicates that in the period from 1821 
to 1825 blast furnaces were of about 300 cubic feet contents ; that 
from 1825 to 1830 there was a notable increase in size up to perhaps 
over 900 cubic feet; that, beginning about 1865, they again 
sharply increased, until in 1870 the size was over 3500 cubic feet, 
where it remained until about 1880, when a sharp increase was 
again made, reaching, in 1890, 7500 cubic feet ; in 1900, S800 cubic 
feet ; and in 1905, 14,000 cubic feet. 


Accorpine to the Electrical Review, the Norwegian, 
Professor Birkeland, in a lecture at Christiania, has launched a 
very interesting hypothesis regarding the nature of the ring 
system of the planet Saturn. Fora long time astronomers have 
considered the rings to consist of an immense mass of small 
particles encircling the planet. Professor Birkeland, on the 
contrary, supposes the rings to be an electrical phenomenon 
produced by the radiation of luminous matter from the planet, 
and that the rings—thanks to the continuous radiation—are being 
constantly renewed. By experiments during the lecture he 
demonstrated that Saturn’s rings may be imitated on a small scale. 
He points out that there is good reason to believe that such a 
‘* radiating ring ” will show effects of light and shadow like those 
observed, and that by means of the hypothesis of radiation, it will 
be possible to find a satisfactory explanation for all the peculiarities 
of the rings. As to the sun and its activities, Mr. Birkeland sets 
up new theories ; he opines that the sunspots are huge electric arcs 
penetrating the photosphere, with negative poles on the outer 
surface. The explanation which Professor Birkeland has given 
with reference to the nature of Saturn’s rings is, in his opinion, 
also applicable to the Zodiacal light. This phenomenon, he says, 
shows that the sun is encircled with a ring similar to that of 
Saturn, but of much greater dimensions, 
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in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

427 «All letters intended for insertion in Tur E or taining 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of anonymous communications. 

aa) =6We cannot undertake to return drawings or manuscripts ; we must, 
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On the 9th inst., at 40, Central-hill, Upper Norwood, Epwarp Danarr- 
FIELD, M. Inst. C.E., aged 79. 
On Tuesday, October 3rd, GkORGK SONNENTHAL, Chairman of the Selson 


Engineering Company, Limited, London, aged €2 years, 
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Steam on Common Roads. 


OF all the changes which the engineer has 
recently effected in the work of daily life few are 
more remarkable than the development of the use 
of steam on common roads. It comes home to 
us in a way that large enterprises or great inven- 
tions do not. The parcel van is of much more im- 
portance to us than the Panama Canal. A very 
few years ago we had certain steam pleasure cars; 
there were also heavy and light traction engines and 
road rollers. We may put the steam carriage on 
one side. Although quite considerable sums of money 
have been spent on it, and its mechanical success 
has on the whole been satisfactory, it appears to 
be too expensive, too troublesome to manage, and 
too complicated to be made to pay by those to 
whom economy is of importance; or to be suffi- 
ciently prompt and trustworthy even for those who 
do not care what a machine costs so long as it does 
just what they want when they want it. We 
intend to write now only about locomotives 
used to transport goods, such as beer to 
name one out of a dozen commodities—about, 
in short, what we may term light high-speed 
traction engines. These are things comparatively 
of yesterday. How and why they have arrived is 
well worth a moment’s consideration, without going 
into details. It may be said that they are the 
result not of one cause but several; of actions and 
reactions, and these causes and influences only bear 
an imperfect resemblance to those which govern our 
railways, or indeed the motor car. The first commer- 
cial traction engine dates back to about 1860, half a 
century ago. It very quickly assumed a form with 
which we are all familiar, mainly the result of the 
labour of Thomas Aveling, of Rochester. But a 
much better engine in many respects was built 
about the same period by John Smith, of Coven, in 
Staffordshire. It was carried on wooden wheels ; 
the trailing end was supported on long easy, springs. 
The cylinders were placed under the smoke-box 
between a pair of girder side frames, and a speed of 
six miles an hour was readily maintained. It 
was too costly an engine to command a sale in 
those days, when the law was almost prohibitive. 
As soon as it became understvod that the traction 
engine had come to stay the horse fetish was called 
into existence, and legislation did all it could, and 
that was a great deal, to kill enterprise, and pre- 
vent the development of steam haulage. This evil 
influence has continued to prevail, and, as we have 
said, it is only recently that goods haulage has 
been done by steam on the common roads on 
rational principles. 

A distinguishing feature of the new common 
road locomotive is the very high speed at which 
the crank shaft is made to revolve. The old 
traction engine made about 150 revolutions per 
minute; the new ones from 300 to as much in 
some cases as 450. The development of the high- 
speed engine has been in itself a remarkable 
work. For a long time it was impossible to make a 
double-action engine of the kind because of knock. 
Success was first obtained by Yarrow and Thorny- 





croft in torpedo boats, but only under special 
conditions. Willans’ single-ucting engine was 
satisfactory. After that came Gwynne, Belliss, 
Allen, and many others with double-acting engines. 
Success was due to accurate workmanship, good 
balancing, and, above all, to forced lubrication, 
which prevents knock by not permitting metal to 
come in contact with metal. All this the result of 
skill, knowledge, and above and beyond all experi- 
ence, utilised with that keenness of perception 
which, with the engineer does so much to com- 
mand success as well as deserve it, is working 
radically to improve the art of steam haulage on 
common roads. Cause for complaint on the ground 
of noise will probably disappear altogether in the 
course of a very few years. The high speed at which 
the engine runs of course permits reduction in size 
and weight. Gearing is smaller, and _ there 
is less of it. The whole engine is carried 
on excellent flexible springs ; and when solid irdia- 
rubber tires are used speeds of 10 or 12 miles 
an hour may be attained without creating a 
nuisance in any shape or way. Some of the later 
engines are by no means without «esthetic claims in 
the eyes of the engineer; and they pass through our 
suburbs without attracting the attention even of the 
fastidious, unless, indeed, the wheels get on to 
the paving setts between the tramway lines ; which 
brings us to another aspect of the matter. 

Those who do much motoring are aware that 
the main roads in all cases, and the secondary 
roads in a great many, have been improved quite 
out of recognition. Very large sums indeed have 
been spent, and are being spent, in treating roads 
with at least half a-dozen materials for rendering 
the surface hard and smooth. Stretches of 50 or 60 
miles may be met with cn which the surface is not 
only so smooth but so level—that is so free from 
“waves that a motor car runs on it as easily at 
40 or 50 miles an hour as a train at the same speed 
on a railway. Little or nothing is ever heard 
in the neighbourhood of such roads about the 
plague of dust. Even last summer we doubt if 
half a dozen dust-plagued individuals, roadside 
residents, or wayfarers wrote to editors to complain 
that motor cars stifled them. There is no dust; 
not as much, at all events, as fast horse traffic used 
to raise. The modern excellence of the roads to 
be traversed is largely responsible for the reduced 
noise of the goods traffic which does the traversing. 
We have here action and reaction of the most satis- 
factory kind. It must not be forgotten that the 
mechanical engineer cannot do everything. No 
matter how good the springs hecould not builda high- 
speed traction engine that would withstand the 
jars and shocks set up by the normal English high 
road or street of half a dozen years ago. For the 
excellence of the modern road we are indebted to 
the motor car beyond question ; but the builders of 
steam wagons and vans have not been slow to avail 
themselves of their opportunities, and there is every 
reason to think that the noisy traction engine will 
be relegated to country districts, where it will 
plough and thrash as well as haul, while speedy 
little road locomotives will do all that work in our 
cities and their immediate neighbourhoods that has 
been done with horses for the most part, and with 
slow, lumbering, and beyond endurance noisy 
traction engines in little. In this development, as 
in most others, progress has depended upon the 
operation of numbers of causes apparently trifling, 
as, for example, the invention of simple methods of 
automatic lubricating. But just as the wealth in a 
man’s pocket may consist in sovereigns, each a 
comparatively trivial coin, so are most, if not all the 
mechanical successes achieved by the world, built up 
of details. It would, indeed, be a rash prophet who 
asserted that steam has no real future on the com- 
mon road. On the contrary, if has done so much 
in a short time that we dare to hold that it will do a 
great deal more, and we are the rather given to 
think this, because steam haulage was not long 
since threatened with extinction by the petrol 
wagon. Now it seems to be not only holding its 
own, but doing a good deal more. That is, at all 
events, the evidence supplied by our suburbs. 


The Gyro-Compass, 


For nearly a century the gyroscope remained 
nothing more important than an_ interesting, 
scientific toy, studied with interest by many, and 
with patient assiduity by the few who saw possi- 
bilities of practical usefulness in its peculiar 
properties, but in recent years it has been success- 
fully applied in many ways. It has amplified 
the scope of torpedo work by the systematic 
introduction of gyroscopic automatic steering. It 
has been used for automatic prevention of roll- 
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ing of ships at sea, and for obtaining stability 
in the Brennan mono-rail train; and Mr. Bren- 
nan is at present making the gyroscope the 
subject of much patient investigation as a means 
of attaining automatic stability of aeroplanes when 
in flight, with what degree of success we have yet 
to learn. 

Perhaps the application which is most interesting 
of all is that recently made in the gyro-compass. 
The details of this new and extremely ingenious 
instrument, as exhibited in the Anschutz gyro- 
compass, have been made public at the meetings of 
the Institution of Naval Architects and the British 
Association. Curiously enough, although the 
gyroscope was first applied to this purpose twelve 
years ago, in an attempt to find a substitute 
for the magnetic compass for use in polar regions, 
where directive magnetic force constantly decreases 
as the magnetic pole is approached, it is for this 
purpose almost as inefficient as the magnetic 
compass, for the same defect is inherent in the 
gyroscope as in the magnet when the poles are 
approached. Foucault pointed out long ago that 
the gyroscope would always tend to set itself with 
its axis of rotation parallel to the axis of rotation 
of the earth itself, and so in the plane of the 
meridian, at any place on the earth’s surface 
except at the poles. It follows that its directive 
force must gradually decrease as the poles are 
approached, as is the case with a magnet, but from 
a different cause. In one case magnetic force acts 
at an increasing angle to the horizontal until above 
the magnetic pole, there is no moment in the 
horizontal plane, and consequently no directive 
force; in the other the effect of gravity on the 
gyroscope has a decreasing moment to produce the 
precessional movement upon which the directive 
action of the gyroscope depends for its accuracy, 
until at the centre of rotation of the earth at its 
poles the moment disappears altogether. Against 
this must be set the fact that the gyro-compass 
has a directive force fifteen times as great as a 
magnetic compass, so that it has an advantage in 


that way. The great superiority claimed for 
this type of compass is that it is entirely 
unaffected by the injurious action of free 


magnetism, which is always found to a greater 
or less degree on board ship. It is not claimed 
for the instrument that it will make a very 
imsistent appeal to the owners of merchant vessels, 
except perhaps in the case of very large liners. In 
merchant ships free magnetism can be easily 
corrected for by the usual well-known methods, and 
now that electric light installations are so arranged as 
to preclude any fear of interference from that source, 
only the magnetic change which is occasionally noted 
on a new ship after her first voyage has to be met. 
It sometimes happens that a ship acquires mag- 
netic properties during building operations, which 
alter in amount, or are completely dissipated, after 
the rough and tumble of a sea passage, but this is 
always carefully looked for and corrections applied 
by the compass adjuster. Large funnels subject to 
alternating conditions of heat and cold are said to 
have a changing magnetic effect on the compass, 
and it is also suggested that there are magnetic 
forces set up by large bodies of iron ore in some 
parts of the coast line which produce deviation 


of the needle; neither of these contentions is, 
we believe, well established, but if there be 
such causes of variation, the gyro - compass 


effectually avoids them. There are no doubt 
troubles inherent to the design of the gyro-compass 
itself, and there is slight error due to latitude, and 
direction and speed of ship, for which, however, 
corrections may be made. The strongest appeal is 
made in the case of warships, where there are large 
masses of metal in immediate proximity to the 
navigating bridge; heavy gun shields and barbettes 
are always near, but they are static. The worst 
feature is the presence of heavy guns which are 
movable, and for which no adequate correction can 
be made, except by placing the compass as high and 
as far from the guns as possible; this has its 
obvious disadvantages in exposing the instrument 
to gun-fire. The gyro-compass is not only 
unaffected by magnetic forces, but for security in 
action can be placed in a protected part of the 
vessel, the motion of the compass card relatively to 
the ship being transmitted electrically to distant 
dials at convenient places. There can be nothing 
but generous appreciation of the care and cleverness 
which have gone to produce this beautiful instru- 
ment, the difficulties in design of which must have 
been enormous. One of the most ingenious 
features in it is the method by which the air 
currents inevitably produced by rotation of a fly- 
wheel at 20,000 revolutions per minute are utilised 





ment about the meridian, so that the compass finds 
its position of equilibrium with its axis in the true 
meridian after running for about 14 hours, instead 
of oscillating for an indefinite period until the 
surface friction of the float surfaces against the 
supporting mercury have absorbed the momentum 
of the compass. 

What may prove to be the particular trouble in 
actual service it is difficult to say. Mr. Elphin- 
stone, who expounded the principle of it to the 
members of the British Association, said that, “ of 
course it had troubles of its own,’ and it is 
certainly not nearly so simple as a plain magnetic 
compass. The feeling of merchant shipowners 
will probably be that the advantages offered to 
them are not sufficient to warrant installation of 
such an elaborate instrument, and they will be 
inclined to wait until there is more experience of it 
on service before considering the matter seriously. 
The cost, too, being very much higher than that of 
a magnetic compass, will be prohibitive until much 
more urgent necessity is shown for its adoption in 
merchant ships even of the largest size, but for 
warships the matter is on quite a different footing, 
and the economical aspect of the case will not 
weigh much with naval authorities if the decided 
advantages to them which are claimed for the 
compass materialise in practice. 


The Industrial Council. 


WITH the object of “ strengthening and improv- 
ing the existing official machinery for settling and 
for shortening industrial disputes by which the 
general public are adversely affected,” the Govern- 
ment has established a Conciliation Board very 
similar in constitution to that proposed not long 
ago by Sir Charles Macara. It is a large body, 
headed by Sir George Askwith, who assumes the 
title of Chief Industrial Commissioner, consisting 
of thirteen representatives of capital and thirteen 
representatives of trades unions, and has been 
nominated for one year. It is a body with no 
powers but persuasion. It cannot enforce any 
decisions it may come to, and the most powerful 
weapon in its armoury will be public opinion. At 
present the precise nature of its duties are 
unknown, but a fair presumption is that the 
intention is to call the various members together 
in a round table conference whenever there are 
such disturbances in the industrial world as would 
affect the “general public” adversely. There 
appears to be no intention, and it may well be 
hoped that there is no intention, of calling upon 
this Industrial Council to settle petty disputes or 
local quarrels. There already exist for this 
purpose the Arbitration Courts established by 
the Board of Trade in 1908. It has been 
established to battle only with national and 
general strikes, and it will leave to the already 
existing arbitration boards the settlement of smaller 
questions. But, it is to be remarked, the tendency 
of the trade unionist of to-day being to get rid of 
small strikes and to involve the whole country 
over the most trifling questions, the Council is 
likely to find more than enough work to its 
hand. 

It would be fruitless at the present time to 
examine this new body in a critical spirit. That it 
will prove to have defects no one will doubt, and 
the Government who has established it will be the 
first to admit that it must be regarded as an experi- 
ment. It is, however, an experiment of a very 
harmless description, for even supposing it to be an 
absolute failure no ill result ensues. It differs, for 
example, from such experiments as the establish- 
ment of Labour Exchanges, from which, however 
disastrously they may fail, there is no ultimate 
escape. The worst that can possibly be said of it is 
that it can do noharm. That it may do good, par- 
ticularly by co-ordinating public opinion, is not at 
all impossible, but it has an enormous difficulty to 
fight against, and as long as that difficulty remains 
all conciliation boards must feel that their best work 
may be thrown away. Itis unnecessary to say that 
we refer to the insubordination of the rank and file 
of trades unionists. The practical outcome of all 
conciliation is a bargain of some kind or another. 
That bargain is made by plenipotentiaries of the 
parties concerned, and if the agreement of its 
plenipotentiary is repudiated by either party then 
the bargain is useless. That, as everyone knows, is 
what has happened in a score of recent cases. 
Until trades unions have again brought themselves 
to order and made collective bargaining a reality 
instead of a farce the work of all conciliation boards 
will be mere grinding of the wind. We may hope 
that public opinion will always support such an 


one cannot help feeling that the right step to take 
is to make the trades unions once more liable for the 
injuries they inflict by the breaking of contracts, 
and so at least give a likelihood of success to 
the operations of the Council. 


British Steel Trade and Foreign Agreements, 


REFERENCE was made in these columns a short 
while ago to the movement for an international ste] 
trade syndicate, or agreement, as suggested by 
Judge Gary, of the American Steel Trust, and cer- 
tain dangers involved were reviewed from a British 
point of view. A representative conference had 
been held in Brussels early in July, and a commit- 
tee appointed and charged with the duty of drafting 
rules and regulations for the proposed international 
union, or combination, or agreement, the ultimate 
object of which is, or was, the “sharing out” of 
the world’s export trade in iron and steel—a busi- 
ness aggregating nearly 14,000,000 tons a year. In 
spite of our unfortunate experiences in connection 
with the International Rail Syndicate, our leading 
steel manufacturers were ready not merely to join 
another international syndicate on apparently fair 
terms, but were actually talking of coming to an 
agreement regarding exports, and basing the agree- 
ment upon the volume of output in the various 
countries, which meant that our exceptional ship- 
ping facilities, and our old-established trade connec- 
tions, were to be sacrificed to the mere productive 
powers of our rivals. Fortunately, however, events 
have taken a turn, which promises something better 
than the mere third-rate position as an exporting 
country which would have been allotted to us i! we 
had become units of the proposed syndicate, on lines 
suggested by Judge Gary and accepted by the 
leaders of our own industry. The Germans have 
raised objections to the hard-and-fast syndication 
of the export business, and these objections have 
led to British and other counter objections. The 
special committee is meeting with some formid- 
able difficulties, and as the kernel of the problem 
set for solution comes to be closely approached the 
difficulties are likely to grow. Apart from many 
varied and delicate details there are one or two big 
questions of principle to be settled before anything 
in the nature of a really effective syndicate can be 
patched up. On what basis, indeed, can a huge and 
varied trade like this be syndicated ? How can the 
business be shared between nation and nation, even 
if all parties agree to share? Is it to be tonnage, 
or is it to be value? Is it to be the most trace to 
the cheapest producers, or the biggest producers, or 
the most convenient shippers? Is America to have 
the most export trade because she has the most 
home trade, the largest home market, and the most 
furnaces and mills? Is Britain to have the largest 
share of exports because her works are nearest to 
port; because she has the most ships, the most 
colonies, the most capital invested abroad, and the 
most need of a big export trade in manufactures to 
off-set her large imports of food? Surely we have 
a better case than the Americans, notwithstanding 
the fact that we are only the third nation in point 
of production. And then there is Germany. Is 
Germany to have the biggest share under an agree- 
ment simply because she is apparently making a 
bold bid to secure it in open competition ? Already 
the German steel makers have let it be known that 
they are not willing to be restricted to certain 
specified markets, or tied down to any percentage 
of the total trade based upon present figures. By 
their own efforts the Germans are getting a pro- 
gressively increasing proportion of the business, and 
are not likely to join any syndicate unwilling to 
grant them a similar proportion. Yet to grant them 
this would seem unfair to the other nations. The 
realities of the position are coming to be appreciated 
at last, and our people are being driven to the con- 
clusion that their trade can best be promoted by 
organisation on national lines. That is the lesson 
afforded by German success in the steel export 
trade. 








THE IRON AND STEEL INSTITUTE. 





THE opening proceedings in connection with the 
Autumn Conference of the Iron and Steel Institute were 
reported last week. The report is concluded in this issue. 
The Secretary announced that the following vice-presi- 
dents and members of council would retire in May next, 
but would be eligible for re-election :—Vice-presidents : 
Dr. J. E. Stead, Sir John G, N. Alleyne, and Mr. W. 
Evans. Members of council: Mr. W. H. Howlett, Mr. 
C. P. Schneider, Mr. W. H. Ellis, Mr. C. J. Bagley, and 
Mr. J. H. Darby. 

The Duke of Devonshire said that the Master Cutler of 
Sheffield, Mr. Arthur Balfour, was to be elected that day, 








to damp out automatically the precessional move- 





influential body as the new Industrial Council, but 
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members, it had been thought that a telegram from the 
Conference congratulating Mr. Balfour upon his election 
would be much appreciated in Sheffield. 

Sir Robert Hadfield, who seconded the resolution, said 
that Sheffield furnished the largest number of members 
to the Institute contributed by any one city. 

The Secretary, in the absence of the author, then read 
in abstract the paper by Monsieur I.. Grenet, “The 
Transformations of Steel Within the Limits of the 
Temperatures Employed in Heat Treatment.” The 
author reaches the following conclusions :— 

(1) The iron carbon alloys ———_ of the general category of 
alloys, and no complications due to allotropic transformation of 
the element iron need be taken into consideration. 

(2) It is quite easy to represent by simple diagrams the mode of 
influence of the special elements on the tempereture of 
transformation on cooling. 

(3) Quenching—rapid cooling from a temperature sufficiently 
high that the constituents of an alloy should not be the same as at 
the ordinary temperature—may, as compared with annealing— 
slow cooling—act as follows:—(a) By changing the nature of the 
constituents and, notably, by preventing wholly or partly the 
transformation on cooling. In this case, which is rare, so far, 
that is, as steels are concerned, the quenched state and the 
annealed state are physico-chemically different states, and their 
properties cannot be foreseen. It may, however, be said that in 
the few instances in which such quenchings are known the quenched 
state is often softer than the annealed state. (/) Quenching may 
also act by lowering the temperature of the transformation on 
cooling. In this, which is the most usual case, the quenched metal 
is always harder than the annealed metal. 

(4) The following very general law, which satisfactorily groups 
the facts which have been observed as to steels of the most varied 
description, —e to agree with what is known as to alloys, 
may be formulated. An alloy is the harder in proportion as the 
transformation which has given birth to its constituents at the 
time has taken place at a lower temperature has been more rapid, 
and as the maximum temperature reached since the last trans- 
formation has been at a lower temperature, and has been main- 
tained for a shorter period of time. 

‘The pure metals are alloys in which one of the constituents is in 
the proportion of nil, and the law applies in this extreme instance, 
in which there is but one constituent—pure, or nearly pure, iron. 
When it is distinctly higher than the temperature of transforma- 
tion, the action of the maximum temperature reached since the 
last transformation preponderates, and it is this which should 
serve as a guide in the treatment of steel. It would appear that 
the law enunciated above applies equally when the constituents 
for the time being result from a transformation which causes the 
metal to pass from the liquid state to the solid state—influence of 
the method of casting—as, for example, in sand or in a chill ; and 
when they result from a transformation of the metal to the solid 
state either before or after transformation—as in the quenching of 
steels. The phenomena relating to the hardening of a steel by 
quenching belong, therefore, to the exceedingly common category. 

So far as the real cause of hardening is concerned, it cannot be 
said to be known. We are thus led to the conclusion that harden- 
ing produced by quenching is due solely to the fineness of the 
structure. The comparison of the quenching of a solid solution to 
the quenching of a liquid solution (cast in chills) appears, there- 
fore, to the author to be nearly perfect. In some instances the 
constituents of a metal vary with the rate of cooling (white or grey 
pig iron, austenitic steels) ; but, generally speaking, the constituents 
of the metal are independent of the rate of cooling, and the law 
connecting the hardness of the metal with the conditions under 
which the transformation has been effected applies. Annealing is 
liguation within a solid, and this liquation would appear to be 
limited only to the extent of the complete separation of the con- 
stituents. Kxceedingly slow cooling isolates the constituents in 
steels or in alloys, 

Between the quenching of metal in a state of solid solution and 
the quenching of a liquid metal there are naturally enormous differ- 
ences from the practical point of view. The cooling of a solid 
solution takes place without the intervention of a mould, and may 
be very rapid ; the constituents separating from the liquid solution 
are more readily able to segregate by the intervention of the liquid 
solution not as yet decomposed than the constituents separating 
from the solid solution. The quenching of a solid solution is 
therefore more energetic than the quenching of a liquid solution. 

Farther, while a liquid solution presents no discontinuity, a 
solid solution is divided into grains like the metals formed of a 
single constituent; the grains are larger in proportion, as the metal 
has been heated longer and at a higher temperature. At the time 
of the formation of the ‘‘cold stable state,” the texture of this 
state may depend partly on the texture of the ‘‘ hot stable state” 
which has preceded the state at the time being. 

What is important to remember as a guide in the treatment of 
alloys is the relation—independent of any special conceptions as to 
the metal iron—which connects the hardness of an alloy with the 
conditions under which the transformation on cooling is produced, 
and, in particular, with the maximum temperature to which the 
alloy has been raised since the setting in liberty of its constituents 
at the time being. 

Sir Robert Hadfield, who opened the discussion, said 
that, while there would be no difference of opinion as to 
the value of the paper, he did not think that the whole of 
the author's conclusions could be accepted. The author 
laid it down in one part of the paper that such rapid cool- 
ing as he was there dealing with did not occasion varia- 
tions in the hardness. In another part of the paper he 
stated that in the few instances in which the results of 
rapid quenchings were known the quenched state was 
often softer than the annealed state. He could confirm 
that from observations on manganese steel. It was an 
interesting fact which was often overlooked. 

Professor J. O. Arnold said it was a matter of genuine 
congratulation when they recalled the hopeless differences 
of opinion which had prevailed in the past that the rival 
schools of thought were now coming together. He was 
glad that the author had adopted the view of Sheftield 
metallographists, namely, that the so-called martensite 
was not a constituent at all, but a structure, and, indeed, 
a generic structure common to all types of steel. In a 
1.4 per cent. carbon steel there was a very large marten- 
sitic structure lined out in the cementite, and with a .3 
per cent. carbon steel the same structure could be 
observed in the ferrite. The author pointed out that 
iron carbon alloys partook of the general category of 
alloys, and that no complications due to allotropic trans- 
formation of the element iron need be taken into considera- 
tion. That was the view which the carbonist school had 
held for twenty years. 

Dr. J. E. Stead agreed with Sir Robert Hadfield that 
the author’s conclusions would not find acceptance in 
their entirety. The question arose as to what trans- 
formation really was, as, while a great deal had been 
heard about transformation, no definition was forth- 
coming as to what it really was. The author plainly 
stated that the real cause of hardening was not yet 
known. The question had been discussed for twenty or 


more years past, and that was the latest pronouncement. 
There was, of course, a general agreement that it was 
intimately associated with the critical changes which 
took place at Av, Av», and Avy, but the actual cause 
was still a mystery. Another point raised by the author 
referred to the real nature of an alloy. Monsieur Grenet 
held the opinion that an alloy consisted of two or more 
metals associated together, either in solid solution or in 
some other form, and he also stated that pure metals 
were alloys in which one of the constituents was in the 
proportion of nil, and that the law applied in that extreme 
instance. It did not appear to him that a pure metal 
could possibly be called an alloy. If the qualification 
that the metal was only nearly pure was accepted, then, 
perhaps, the metal might be regarded as an alloy in 
virtue of the impurities it contained. The author assumed 
that below 900 deg. Cent. there was a condition of alpha 
iron, and above 900 deg. gamma iron. He would like to 
have an opinion on that assertion from workers who 
had studied this question. He hoped that other authori- 
ties would take part in the debate by correspondence, 
believing that adequate discussion would promote renewed 
activity in research, and ultimately lead to the discovery 
of the real nature of hardness. 

Dr. Walter Rosenhain said that the author’s view as to 
the cause of hardening differed very widely from that 
which had been accepted by both French and English 
workers on the subject. The whole point of the author's 
explanation of hardness was that it resulted from trans- 
formation occurring under unusual conditions. Monsieur 
Grenet put forward the opinion that hardening was due 
to the fact that the transformations occurred very 
rapidly, and that their products were present in a state of 
extremely fine division. That was a point which required 
more than a statement to establish it, and, indeed, some 
of the characteristics of cooling curves of specimens taken 
during quenching furnished considerable experimental 
evidence against the view put forward by the author. 
The desire of the author to ignore allotropic transforma- 
tions of iron was a mistaken one, as by so doing he was 
voluntarily rejecting facts which had a certain bearing on 
the hardening problem. The equilibrium diagram showed 
how intimately connected were the allotropic transfor- 
mations with the changes in the carbon alloys, and to 
ignore them was to disregard facts which deserved con- 
sideration, although what importance should be attached 
to allotropic transformation was a matter for further 
investigation. On the question which had been raised as 
to whether martensite was a constituent or a structure, 
he would point out that the distinction between a struc- 
ture and a constituent was rather a fine one, but it was 
certainly better that names should not be given to things 
which could not find a place on the equilibrium diagram. 

The President moved a vote of thanks to the author 
for what he described as a very interesting paper tending 
to throw a new light on the problems discussed. 

Professor J. O. Arnold then presented the paper written 
by him and Mr. I. K. Knowles on “ The Mechanical 
Influence of Carbon on Alloys of Iron and Manganese.” 
In the Journal of the Iron and Steel Institute, 1910, 
No. 1, page 172, in their paper on “The Chemical and 
Mechanical Relations of Iron Manganese and Carbon,” 
Arnold and Read stated that “ the influence of the carbon 
is very considerable, but is by no means the dominating 
factor, which without doubt is the manganese.” The 
present paper may be regarded as being written mainly 
to prove the truth of the foregoing enunciation. 

We give the tables showing the turning properties of 
the samples tested. The paper includes also static and 
dynamical tests. The authors’ laboratory engineer, Mr. 
J. Harrison, reported his observations at the lathe during 
the preparation of the mechanical test-pieces as follows: — 


TaB_e 1.—Annealed Series (Carbon under 0-1 per cent.) 


Manganese, Physical properties. 


per cent 
1-10 Soft 
3-13 Soft 
1-10 Slightly tough 
5-50 Slightly hard 
10-50 Very hard and very tough 
12-90 Hard and very tough 
15-70 Moderately tough 
19-85 ‘Tough 


The word “ tough ” has reference to the capacity of the 
material to curl off in spirals from the nose of the turning 
tool. 


TABLE IT.—(Quenched Series (Carbon under 0-1 per cent.) 
M oe 2 
po nog . Physical properties. 
1-10 Slightly tough 
3-13 Slightly hard and slightly tough 
4-10 Moderately hard ; slightly tough 
5-50 Hard and slightly tough 
10-50 Would not machine 
12-90 os ” ” 
15-70 Slightly hard ; moderately tough 
19-85 Slightly hard ; very tough 


The behaviour in the lathe of the carburised series in 
their annealed condition was as follows in Table ITI.:— 


TaBLe Il].—Carhurised Annealed Series. 


rbon. Manganese, -_ 2 . 
be ard oar eent. 2 Physical properties. 
0-85 ... ... 1:16 ... ... Slightly tough 
0-88... 3-10... ... Moderately tough 
0-87 1-98 Tough 
0-95 10-07 Very hard and very tough 
0-82 15-11 Hard and very tough 
0-93 19.59 Slightly hard and very,tough 


The above carburised series in a quenched condition 
are reported as “non machinable” by the highest quality 
of Sheffield high-speed turning tool steel. 

Sir Robert Hadfield said that the author had produced 
a remarkable series of alloys, and Sheffield was to be 
congratulated on the interest which the city had shown 
in applied science and which had made such work 
possible. Manganese steel owed its properties not only 
to the manganese but to the carbon content. Prof. 
Arnold had given him a number of specimens similar to 
those referred to in the paper, and he had taken a high 








and low series, heated them in each case to 1000 deg. 
Cent. and quenched them in water. Taking the low 
carbon series, the hardness number obtained by the 
Brinell test following the order given in the paper were 
143, 480, 418, 418, 444, 302, 192, 235. The hardness 
number was 143 with 1 per cent. of manganese, 430 with 
3 per cent., 418 with 4 per cent., 418 with 5.50 per 
cent., 444 with 10.50 per cent., 302 with 12.9 per cent., 
and then there was a drop to 233 with increasing man- 
ganese. The figures obtained confirmed the results 
secured with his own alloys many years ago, and demon- 
strated the remarkable influence of manganese even with 
very low carbon. He then took the high carbon series, and, 
treating them in the same way, obtained the following 
hardness numbers: 650, 600, 600, 286, 196, 192. These 
figures were nearer the manganese steels of commerce, 
and clearly revealed the difference due to the variation 
in the carbon content. In bending tests the 142 ball 
hardness sample bent double without a fracture, the 430 
sample bent 30 deg., and in the case of the 12.90 per 
cent. manganese a bending degree was obtained of 38. 
Regarding the high carbon specimens under the bending 
test, the first four would bend very little, but with 10.07 
manganese a bend of 82 deg. was obtained, and the 15.11 
and the 19.85 were bent double unbroken. He would 
like to emphasise the value of the Brinell method of test- 
ing hardness. From that method most valuable practical 
conclusions could be drawn, and those who did not make 
use of the machine ought to obtain one as quickly as 
possible. The authors of this paper stated that they 
were unable to offer any decided explanation of the 
phenomena observed, which showed that there was a 
great deal more to learn on this subject. There was 
every inducement to go on with the work. 

Dr. J. E. Stead agreed there was a great deal more yet 
to be done before it could be finally stated what was the 
condition of iron under different conditions. He suggested 
that the matter should be laid before Monsieur Osmond 
for his interpretation of the facts recorded. He might 
perhaps be able to supplement the work of Professor 
Arnold, who, while he had done a useful work, had left a 
good deal out, including the question of recalescence 
changes and the magnetic properties. Nor did he state 
whether or not he had found twinning in the high man- 
ganese material which was peculiar to gamma iron. He 
had himself carefully examined a series of austenites 
produced by quenching bars, and in the case of the 1.5 
per cent. carbon specimens twinning was evident through- 
out the series. With regard to martensitic structure, he 
was of opinion that such an expression should not be 
used, and he would ask the committee which had the 
matter in hand if there was any justification for this and 
other similar terms being retained. He recognised the 
need for names, and they were trying to frame a common 
nomenclature so that all workers could understand each 
other. 

A cordial vote of thanks was accorded to the authors 
of the paper. 


Mr. E. Adamson then presented his paper, ‘‘ Temperature 
Influence on Carbon and Iron.” 

The author suggested, in his paper of May, 1906, that 
there was a wide field for investigation with regard to carbon 
in pig iron, and he gave data derived from observations 
in works practice, which went far to show that the 
determination of silicon alone is not sufficient in the 
chemical grading of pig iron. He brought forward facts 
to show that carbon is precipitated as free carbon virtually 
in the absence of silicon, and in his opinion this precipita- 
tion, in the case of the manufacture of pig iron, primarily 
depends upon the original temperature to which the iron 
is raised in the blast furnace. 

It was now generally accepted that the higher the 
temperature in the blast furnace the higher the carbon in 
the product—within limits—for it was well known. that 
cold-blast iron was lower in total carbon than hot-blast, 
although the full force of this fact had perhaps been over- 
looked. What it amounted to was that the temperature of 
the furnace decided the fracture of grey pig iron as well 
as of the lower grades, regardless of the contents of silicon, 
sulphur, phosphorus, and manganese. Indeed the author 
shows that it cannot be claimed that the percentage of 
silicon controls the percentage of combined carbon, or the 
graphite, or the ratio of one form of carbon to the other. 
Under precisely the same conditions of temperature and 
time, additions of silicon may even show fairly regular 
variations in the carbons, but under the same constant 
conditions phosphorus and manganese would do the same. 

The facts stated in this paper, says the author in conclusion, are 
of vital importance in considering the question of the grading of 
pig iron, and to a large extent explain the objections of many in this 
country to complete change in the methods used at present to one of 
grading by practically silicon contents only. The author has shown 
on several occasions that it is not possible to regulate tests by 
silicon only, and has no hesitation in saying that the fracture 
indication is quite as satisfactory as varying the silicon, if the user 
is fully conversant with fracture indications. 

Continual experience in the use of pig irons in the foundry shows 
that the same tests can be obtained within very wide ranges of 
silicon contents. Of course, if it is a question of commerce, there ~ 
should be no objection to selling irons by silicon contents if this is 
demanded, and full responsibility is taken by the purchaser ; but 
when it becomes a question as to whether such a method of grading 
is the best, so as to be of the greatest use to the greatest number, 
the reply must be an emphatic negative, for it would appear that 
earbon and its various conditions, due, as shown, to influences 
entirely outside of analyses, is of primary importance, 


Dr. J. E. Stead said the paper was an attack upon 
analytical methods and upon those who depended upon 
the determination of silicon for pig iron. He thought 
that all those who had had anything to do with foundry 
work knew perfectly well that the determination of 
silicon was most important. He would refer to the case 
of a No. 1 pig iron with .5 per cent. of silicon. It would be 
impossible to melt that pig and get No.1 again. Mr. 
Adamson suggested that it could be done over and over 
again, but he affirmed that it could not be done. The 
determination of the silicon was very important for 
several reasons, and it certainly helped the founder in his 
work when he melted his iron. In certain cases fracture 
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was no doubt a very important consideration, but fracture 
must not be relied upon altogether. It was necessary to 
obtain all the senuiille aittibenes, including the sulphur and 
total carbon. The total carbon was very important. His 
own view was that iron should not be sold entirely on the 
silicon determination or entirely by fracture, but on a 
method of analysis plus fracture. 

Mr. Adamson, in reply, denied that he was attacking 
the chemist. He agreed that the services of the chemist 
were very valuable in enabling the ironfounder to use 
grades of iron which he would not otherwise be able to 
employ. What he was attacking was grading by analysis 
pure and simple. With regard to the paragraph in the 
paper in which it was stated that he had made iron with a 
verfect grey fracture with .15 per cent. of silicon, that was 
no freak, and he was perfectly willing to produce such an 
iron at any time. 

On the motion of the President, a vote of thanks was 
accorded to the author of the paper. 

The Secretary then briefly presented, in the absence of 
the author, the paper by Mr. L. Leigh Fermor, on “ The 
Origin of the Iron Ores of Swedish Lapland.” 

There was no discussion on this paper, but a vote of 
thanks was passed to the author for his contribution. 

The President then moved, and Mr. F. W. Harbord 
seconded, a vote of thanks to the Institution of Civil 
Engineers for the permission accorded to use their 
premises for the Conference. 

Sir Robert Hadfield moved, and Mr. George Ainsworth 
seconded, a vote of thanks to the President. The resolu- 
tion was carried with acclamation. 

The President, in replying, thanked the members for 


their hearty recognition of his services, and again ex- | 


pressed the general regret that the original intention to 
hold the Conference in Italy was not carried out. He 
hoped that the visit to Italy was only postponed. 








ENGINEERING NEWS FROM SOUTH AMERICA. 





SOUTH America is becoming more and more a valuable 
field of enterprise for the engineer, and scarcely a day passes 
but intelligence is to hand regarding some new and usually 
important contract—railway, electric or hydraulic—being 
entered upon. In the majority of cases such contracts are 
being made with British firms or individuals. Even when 
other foreigners succeed in carrying off desirable contracts, 
usually through the whole-hearted assistance rendered by 
their diplomatic representatives, they are offered in part to 
British houses, and several such instances have come to light 
of late. 





QUITE recently some important concessions were secured in 
Venezuela by an United States group of financiers, in rivalry 
with some British promoters. The Americans came off suc- 
cessfully, but at once offered a half-interest to their less 
fortunate British competitors, who found it expedient to 
accept. The several projects to be entered upon, which will 
call for the expenditure of two millions sterling, and which 
include railway construction, dam building and wharf erec- 
tion, will thus be carried out as a joint undertaking. 





COMPETITION in all commercial and industrial under- 
takings between British, United States and German con- 
tractors is now exceedingly keen throughout Latin-America, 
but especially in Chile. Owing to the influence wielded by 
the present director of the Chilian State Railways, who is a 
German, a large number of contracts, some being of a 
valuable nature, have lately been awarded to Teutonic houses, 
and many or most of which, under ordinary circumstances, 
might well have been secured by British or United States 
firms. As an instance may be cited the case of Messrs. 
Vorwerk, Gutman, Maurer and Schumacher, who, among 
other firms, tendered tosupply the requisite amount of material 
for the construction of the State Railways. This contract 
has now definitely been awarded to them, and while it only 
represents the sum of 62,482 dols. gold (at 1s. 6d.) about £5000, 
it is the forerunner of many others of greater worth. 
Another foreign firm, Messrs. Creusot and Co., have lately 
received an enormous order from Chile for armaments ; while 
Messrs. J. Felsch and J, Brunggen, two German geologists, 
have just been engaged*for a term of three years by the 
Chilian Government at a salary of 9000 marks per annum. 





THE Chilian Minister of Industry and Public Works has a 
project before the Chamber of Deputies to finance upon a 
huge scale the necessary equipment of the State Railways, 
both with regard to new works and new rolling-stock. It is in- 
tended to raise a loan of 100,000,000 dols. (at 1s. 6d.), and 
among the first requirements will be about 600 locomotives, 
20 first-class carriages, 3 mixed and 8 sleeping-carriages, 10 
luggage vans, 800 cargo trucks, and an ambulancecar. Upon 
these acquisitions it has been arranged to expend a sum of 
21,000,000 dols. An almost equally large sum will be allo- 
cated to the construction of a double line from the capital 
Santiago southward, upon the enlargement of existing 
stations, sidings, and workshops, as well as upon the 
strengthening of the roads and bridges already constructed. 





THE following rolling stock is about to be purchased by 
Messrs. MacDonald, Gibbs and MacDougal, the authorised 
contractors for the Chilian Northern Longitudinal Railway : 
—Sixteen locomotives at not exceeding £2280, 50 freight cars 
at £177 each, and 7 tank cars at £190 each. 





IN Argentina the National Government is devoting a con- 
siderable sum of money to the improvement of many of its 
ports, and besides contributing handsomely to the expenditure 
incurred by individuals and syndicates in this direction, is 
calling for tenders for similar work upon its own behalf. 
Among other projects it has been decided to extend the port 
of Gualiguaychi, which is an important commercial centre 
situated upon the Uruguay River. Here the sum of 
200,000 dols. (£40,000) is to be expended, the work comprising 
the carrying out of the reef on the southern side of the port 
for a distance of 660 m. towards the channel of the Uruguay 
River, thus concentrating the flow of the Gualiguaychui which 


CARNO RESERVOIR EMBANKMENT AND FILTER BEDS 








a scour which will prevent silting. As a consequence of this 
work, a further 150 m. of embankment will come into use. 





THE same Government has been asked to authorise the 
extension of La Plata port. The existing jetty is to be carried 
out for another 859 m. to enable the ever-increasing imports 
traffic of the port to be properly dealt with. The present 
accommodation at the Grand Dock allows for an annual 
movement of 1,500,000 tons, without taking into account 
those of the Moles and Deposits Company, with an extension 
of 1300m. of wharfage accommodation. If carried out, the 
works would cost 2,000,000dol. gold (£400,000), but the 
opinion of the Government is tbat the present movement, 
little over 350,000 tons annually, scarcely warrants the 
proposed expenditure. 





THERE is some probability that the Brazilian Government 
will shortly grant a concession to a group of Parisian financiers 
(already handling a considerable mileage of railway) to con- 
struct a railway from the port of Pernambuco (otherwise 
‘* Recife’? = ‘‘ The Reef’’) to the frontier of Paraguay. The 
concession has been applied for by M. Decartel, chairman 
of the Committee for the Development of Railways, and 
there can be very little question that the concession will be 
granted. 


IN Mexico, notwithstanding recent political disturbances, 
a considerable amount of new railway construction is being 
carried out, mostly by United States capitalists. In practic- 
ally every part of the Republic new tracks are being laid, 
and at the present time there are some 460 miles of new line 
upon the point of completion, while 85 miles of new track 
have recently been opened up to traffic. The six principal 
enterprises are as follows :— (1) From the City of Durango, 
in the State of the same name, to Llano Grande, a distance 
of 60 miles, which will open up a rich timber tract hitherto 
almost untouched ; (2 and 3) from Canitas, in the State of 
Zacatécas, to the City of Durango, and thence a small branch 
to Sombrerete, thedistance being 235 miles; (4) from Penjamo, 
in the State of Guanajuato, on the Guadalajara branch, to 
Ajuno, in the State of Michoacin, the length of the line 
being 85 miles ; (5) from Oaxaca to Tlacolula, a distance of 
25 miles, which will open up a lead mines country and bring 
the famous ruins of Mitla within five miles of the end of the 
track. Here, also, some excellent sugar producing country 
will be opened ; and inasmuch as several new cane mills are 
about to be erected, British manufacturers of sugar mill 
machinery may find it worth their while to make further in- 
quiries ; (6) from Rivas, in the State of Vera Cruz, a small 
branch to San Andres T'uxtla, a distance of 40 miles, which 
will open up a rich tobacco producing section of the country, 
hitherto unsupplied with transport facilities. 





THE Isthmian Canal Commission which, under Presidential 
orders from Washington, has from the outset of the works at 
Panama confined all supply contracts to United States 
firms, has just decided to call for tenders for steel rails from 
foreign manufacturers. In the event of any British firms 
deciding to tender, I may assure them that by so doing they 
will be losing their time and going to useless expense. There 
is no chance whatever of a foreign firm receiving a contract, 
since the Chief Executive of the Commission himself informed 
me, when I was on the Isthmus last year, that no matter 
how much lower the price or better the quality of the material 
which manufacturers offered—and he admitted that in many 
instances the British were able to improve upon both—the 
Commission would be unable to place any contract outside of 
United States firms. Why, then, it may be asked, should 
they call for foreign contracts at all? The answer is—‘‘ To 
enable them to say hereafter. when awkward questions are 
asked in Congress, that they had done so.”’ 





THE Municipality of Montevideo, Uruguay Republic, has 
definitely decided to lay down 80,800 square metres of 
asphalt pavements in the city. Tenders will soon be 
published, and seventy days are to be allowed for presenta- 
tion. Foreign firms will be able to compete, but they must 
present their tenders in Spanish. The total expenditure will 





runs inland to the Uruguay River at this point, and producing 


probably amount to 600,000 dols., or, say, £120,000. 








NEW WATER SUPPLY FOR EBBW VALE. 


EBBW VALE opened its new water supply from the 
Carno reservoir works on Wednesday last. The old works, 
known as the Llangynidr reservoir, were constructed under a 
Provisional Order obtained in 1875, and they have with few 
exceptions served to afford a supply until quite recently for 
the urban districts of Ebbw Vale, Nantyglo, and Blaina, and 
the parishes of Silhowy and Dukestown. The Llangynidr 
reservoir, which is on the river Ebbw, contains when full 
72 million gallons, and is fed from a drainage area of 1116 
acres, upon which the average rainfall is estimated to be 
60in. Ordinarily the yield from such a drainage area and 
rainfall would be sufficient for the supply of the places 
named, but the area itself being millstone grit overlying 
mountain limestone contains what are known as ‘‘ swallow 
holes,’’ down which the greater part of the rainfall passes 
and is lost before reaching the reservoir. 

In the year 1903 the Ebbw Vale Council instructed the late 
Dr. George F. Deacon, M. Inst. C.E., to undertake certain 
surveys and prepare the necessary plans for application to 
Parliament for the works which were opened on Wednesday. 
The new reservoir, known as the Carno reservoir, is also 
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THE OVERFLOW CHANNEL 


situated on the river Ebbw at a point about a mile below the 
existing Llangynidr reservoir. It is formed by the construc- 
tion of an earthen embankment nearly 100ft. high, which 
pens back some 190 million gallons of water. The slope of 
the water face of the dam varies from 1 in 2.3 to 1 in 3. 
The outer slope varies from 1 in 2 to 1 in 24, with a berm 
carrying a road which varies in width. The width of the 
bank at the top is 14ft. The estimated supply from the 
reservoir is 800,000 gallonsaday. At the foot of the embank- 
ment are circular filter beds and a clean water tank. The 
water is sprayed on to the filters soas to obtain the maximum 
aération. Views of these filters and of the overflow channel 
are shown above. 

The whole of the works were designed and practically com- 
pleted under the directions of the late Dr. Deacon, who, 
however, did not live to see the actual completion of the 
work. He expired suddenly whilst at work in his office, on 
the 17th June, 1909. Subsequently the Ebbw Vale Council 
appointed Sir Alex. R. Binnie, of Westminster, to complete 
the undertaking. The reservoir works and filter beds were let 
by contract to J. Hodson and Son, Limited, of Nottingham. 
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THE ELECTRICAL EXHIBITION. 

No. HI.* | 

Tue Electrical Mxhibition remains open until October 
Yist, and we conclude our reference to it in the following 
article. A great deal might be written about the exhibits 
of the firm of Reyrolle and Co., of Hebburn-on-Tyne, but we 
cannot do more than direct attention to one or two things 
of special interest In the first place we may mention 
that there is a very fine example of iron-clad high- 
tension switch gear, which is shown on the left of Fig. 
34. This is the largest size iron-clad switch the firm has 





Fig. 34-REYROLLE 20,000 


made, being capable of dealing with 5000 kilowatts at 
20,000 volts. The switch shown on the right is for 
1500 kilowatts at 6000 volts. This class of switchgear 
has been brought to the notice of our readers on 
several occasions, and it is therefore unnecessary to 
describe it in detail on this occasion. The illustration, 
lig. 34, however, is interesting, showing, as it does, the 
largest switch of this type which has so far been made. 
Mains engineers should inspect the expansion cable joint 
shown on this stand. The joint is the invention of Mr. 
C. Vernier, of the Newcastle-upon-Tyne Electric Supply 
Company. Electric supply undertakings which furnish 
current to mining and other districts where subsidences 
or earth movements are likely to occur frequently experi- 
ence trouble with their mains owing to the pulling out or 








Tape Insulation 
Fig. 35--SECTION THROUGH JOINT 


collapsing of cable joints, resulting in interruption in the 
wale. The cable’s cores are often very much bent and 
distorted and forced against the lead sleeve. As a rule 
the lead sheath gives no trouble, as it stretches or thickens 
up and corrugates according to the direction of the move- 
ment. In the three-core and concentric cables the con- 
ductors have been found to move independently of one 
another and also to the lead sheath. The cables can 
naturally be laid in a waving fashion, but whilst this prac- 
tice naturally entails much additional expense, owing to 
the much greater length of cable required, the troubles 
referred to above are merely minimised and not eliminated. 
With a view to‘economising in copper, conductors are 
sometimes overloaded, which gives rise to a certain amount 
of heating, and expansion of the mains naturally follows. | 
The safe increase in temperature in three-core paper | 





AND 6000 VOLT. 


gates or stretches. A certain amount of expansion and 
contraction is continually taking place, and with a 


| view to eliminating the troubles referred to, this new 


expansion joint has been devised. Lssentially it con- 
sists of a guide tube which slips over the ends of 
the conductors, and which is bridged by flexible con- 
nections made of woven braid, the guide tube thus 


| compelling the conductor ends to move in a line with 
| each other, 
| electrical continuity. The construction of the joint can 
| be gathered from Fig. 35. 
‘shown at A A. Bis the guide tube, and C C the flexible 


while the flexible connections maintain 


The two ends of the cable are 
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IRON-CLAD SWITCHES 


conducting braids, which are bound down to the middle of 
the guide tube, and also to the cable at EE. Each 
separate joint is contained in a micanite tube D. Fig. 36 
shows a section of a complete joint on a three-core high- 
tension cable. It will be gathered that the three micanite 
tubes are bound together by insulating tape, and the 
whole is enclosed in a wrought iron tube, which is closed 
at the ends by glands, to which the lead covering is wiped, 
and to which the armouring is clamped by bonding 
clamps. The wrought iron tube is filled with resin oil or 
a specially soft insulating compound, which, when heated, 
will easily run into and fill up every part of the 
interior, and when cooled is not sufficiently viscous 
to impede the movements of the various parts of the 




















Fig. 37—CABLES PREPARED FOR JOINTING 


joints. In some cases the ground is more or less charged 
with water and salts which attack iron, and under such 
circumstances it is advisable to enclose the whole joint in 
a wooden box, as shown in Fig. 36. This box is filled 
with pitch. Fig. 87 shows the armouring of the cable cut 
back as far as necessary, the conductors separated, and 
the glands slipped on the ends of the cables. The iron 
tube is of course also slipped over the cable, but this is 
not shown in this illustration. The ends of the con- 
ductors are blackened where they enter the brass 
guide tubes B in order to prevent them from adhering 
in the soldering. The three joints are next placed 
in position, and the ends of the braids bound 
down to the unblackened parts of the strands, and the 
solder is poured over the binding until the joint is solid, 
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Fig. 36—SECTIONS OF JOINT IN THREE-CORE CABLE 


insulated cable, taking the initial temperature at 60 deg., 
is somewhere in the neighbourhood of 90 deg., but the | 
expansion of the copper conductors due to this tempera- 
ture increase necessitates the employment of some device | 
for allowing them to move freely without destroying the | 
continuity of the cables at the joints. This becomes 
evident when it is stated that a 200-yard length of 
cable may lengthen as much as 6}in. or over 4ft. 6in. | 
per mile with a temperature rise such as that referred 
to. With the same temperature rise the lead would 
lengthen 10in. and 7ft. 4in. in the two lengths respec- 
tively. But in practice the lead is naturally cooler 
than the copper, and, as longitudinal movement is pre- 
vented by the troughing or soil, the lead simply corru- 
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as shown in Fig. 38. The next process consists of splitting 
the micanite tubes and of slipping them over the joints, 


| as shown in Fig. 39. The tubes are then taped over, and 


at three points on each the tape is built up to form a 
separator. The longitudinal tapes are also placed in 
position at this stage. Fig. 40 shows the joint when 
this taping process has been completed and with the 
longitudinal tapes bound down to the cable, and it 
also shows the function of the separating bindings. 
The tube is next slipped over the complete joint and 
the end glands are screwed on, as shown in Fig. 41. In 
the case of lead-covered cables the joints are plumbed 


| at this stage. After plumbing, tape is applied to the lead 


covering, and the armouring is then laid down on the 
cable and cut off to length, after which the bonding cable 





and clamps are applied as shown in Fig. 42. It then only 
remains to pour in the compound through the holes in the 
iron tube which are provided with plugs. 

The firm of Reyrolle and Co. has devoted much 
attention to the design of mining switchgear, and 
it is not surprising to find that the firm is 
exhibiting switchgear for this class of service. The 
illustration, Fig. 43, shows a continuous-current drum 
type mining starter suitable for use with a portable air 
zompressor. The starter is enclosed in an explosion- 
sroof case. It is worthy of mention that an interesting 














Fig. 38—JOINTS SOLDERED 


experiment is being shown on this firm's stand, which 
goes to prove that with properly constructed cases it is 
possible to ignite the most explosive mixture of town gas 
within the cases without any flame protruding outside. 
For fiery mines, therefore, the firm encloses its starters, 
&e., in strong boxes which will withstand an 
internal pressure of 200 lb. per square inch. The 
illustration, Fig. 44, shows another mining switch which 
is exhibited. This is known as the firm’s “draw-out 














Fig. 39—MICANITE TUBE IN POSITION 


switch pillar.” The design is such that the pillars can be 
used as separate units or any number can be combined so 
as to constitute a switchboard. As will be seen from the 
illustration, the whole of the gear is mounted on a cast 
iron pillar. The bus bars are situated in a chamber at 
the top. The switch is arranged to plug into contacts 
and to slide on rails. The design is such that the 
switch handle must be in the off position before the switch 
can be withdrawn from the bus bar contacts. A swing 











Fig, 40—TAPING COMPLETED 


door is provided which can be locked in position in 
order to cover the contacts when the switch is removed. 
It will be gathered that in the event of the switch 
requiring adjustment or other attention it can be 
removed without disturbing any other part of the gear. 
If, on the other hand, it becomes necessary to carry out 
work on the cable controlled by one of these panels, it is 

















Fig. 41-JOINT WITH TUBE IN POSITION 


only necessary to draw the switch out in the manner 
shown to enable the door covering the contacts to be 
closed and locked. 

The Foster Engineering Company, of Morden-street, 
Wimbledon, 8.W., exhibit many things. A useful bell 
transformer is shown on the stand, which can replace the 
bell battery if the electric lighting supply happens to be 
an alternating one. A special electric bell designed for 











Fig. 42—METHOD OF ATTACHING BONDING CABLE 


alternating current working is alsoskown. Other exhibits 
take the form of the “ Foster” metal lamp, arc lamps, 
auto-transformers, &c. We understand that the firm has 
devoted much attention to the design and construction of 
transformers, and the illustrations—Figs. 45 and 46—show 
two of the firm’s latest designs. The transformer shown 
in Fig. 45 is for single-phase working. It is suitable for a 
primary pressure of 2000 volts at 50 cycles, and can be 
arranged for giving secondary pressures of 100, 200, or 
400 volts. It is an air-cooled transformer. The trans- 
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former shown in Fig. 46 is for three-phase working. This 
particular transformer is wound for a primary pressure of 
2500 volts at 40 cycles per second, and a secondary 
pressure of 220 volts. 

The British Thomson-Houston Company, of Rugby, is 
showing a complete series of its ‘“‘ Mazda” lamps, ranging 
from 6 to 600 watts sizes. The firm’s new “ Mazda” 
wire-drawn lamp is naturally in prominence. Lamps are 
also shown for use on railway trains, tramcars, steamships, 
motor cars, and with electric signs and radiators. There 
is also a complete range of B. T. H., Edison, and “Gem” 
lamps. Mention should also be made of the “ Holophane” 
glass and “ Mazdalux” metal reflectors for use with 
“Mazda” lamps. Motors, instruments, heating and 
cooking devices, rheostats, regulators, &c., are also shown. 
The firm’s automatic contactor switches are to be seen 
in operation. The motors on this stand are of the 
continuous-current and polyphase types. Visitors in- 
terested in electricity meters should inspect the mercury 
meters, which are of the house service type. There 
are also portable and switchboard meters, prepayment 
meters, and watt-hour meters for house and switchboard 
use. Many rheostats are exhibited. There are alter- 
nating-current motor-starting rheostats and compensators, 
continuous - current motor - starting rheostats, tramcar 
rheostats and field rheostats. Under the heading of 
switchgear mention should be made of the firm’s motor 
starter panels for both alternating and continuous- 
current motors, oil switches and porcelain handle fuses. 
A Tirrill regulator is also on view. Among other things 
on this stand are constant potential and static trans- 
formers, intensified arc lamps, lightning arresters, carbon 
break circuit breakers; also fan motors and continuous- 
current generators. 

The firm of Buller’s, Limited, of 6, Laurence Pountney- 
hill, E.C., is exhibiting insulators and lattice steel work 
masts, representing the latest practice in modern high- 
tension electrical transmission. The insulators for this 
purpose include those of the suspension type for voltages 

















Fig. 43—REYROLLE MINING STARTER 


of 80,000 or 100,000. Pin-type insulators are also shown 
these being suitable for 60,000 volts, and other standard 
insulators for all voltages below this. Those of our 
readers who are interested in high-tension transmission 
should witness the tests which are carried out on this 
stand with the object of demonstrating the behaviour of 
insulators when subjected to jets of water resembling 
rain. A 100,000-volt Westinghouse transformer is used 
in connection with these tests. A section of this stand 
is devoted to telegraph and telephone material, and here 
we have telephone insulators suitable for all conditions of 
working both at home and abroad. There are also tele- 
graph and telephone tubular steel poles, fitted with 
Buller’s patented and other joints. Among other exhibits 
there are clips for fixing line wires to insulators, castings 
in ordinary cast iron and in malleable cast iron, samples 
of vitreous porcelain and china parts for electric light 
fittings, «ec. 

The exhibits of J. W. and C. J. Phillips, Limited, of 23, 
College-hill,. Cannon-street, E.C., consist of a number of 
“ Bristol’s”” recording instruments for recording volts, 
amperes, watts, the pressure of steam and water, and 
for recording temperature and vacuum. There are also 
combination and pressure and vacuum recording instru- 
ments, thermometers for feed-water,‘ and superheated 
steam and electric pyrometers. 

The Hoffman Manufacturing Company, of Chelmsford, 
exhibits “Hoffman” patented ball and roller bearings, 
“Hoffman ” steel balls, “ Hoffman” steel rollers. These 
ball and roller bearings are also shown applied to the 
clectrical machinery. 

On the stand of the Lancashire Dynamo and Motor 
Company, of Trafford Park, Manchester, there is a 
table planing machine made by Joshua Buckton and 
Co., of Leeds. This is operated with the Lancashire 
Dynamo Company’s electrical equipment, described in 
our issue of February 28th, 1910. The machine, together 
with the electrical equipment, is shown in Fig. 47. The 


supply mains, and the generator is electrically connected 
to the planer motor, which is direct-coupled or geared to 
the planer driving shaft. The generator of the motor 
generator and the motor driving the planer are 
both continuous-current machines. A reversing switch 
actuated by a light tappet rod from the reversing gear 
of the planer is connected in the field winding of 
the generator. When this switch is thrown over 
it reverses the direction of the planer motor, and at 
the same time it regulates the voltage of the gene- 
rator so as to cause the planer motor to run at 
the speed required, according to whethe the table is 
moving in the cutting or return direction. The cutting 

















Fig. 44—REYROLLE DRAW-OUT SWITCH PILLAR 


speed may be varied by hand to suit the work being done 
by means of a regulating resistance in the generator 
field, this resistance being connected in circuit by the 
reversing switch on the cutting stroke only. The speed of 
the table on the return stroke may be varied in a similar | 
manner. Some important advantages are derived from 
the accelerating device. This is provided for two pur- 
poses :—(A) For speeding up the table between cuts when 
two or more surfaces some distance apart are being 
planed, and (B) for speeding up when the tool has 
entered the work so that higher cutting speeds can be 
used without extra wear on the cutting edge of the tool 
This accelerating device is actuated by stops on the table 


appearing in our issue of February 28th, 1910. Another 
exhibit on this stand, which is worthy of notice, is the 
| electrically driven blower, shown in Fig. 48. The blower 
was made by Hodges and Co., of 14, Devonshire-square, 











Fig. 45—FOSTER SINGLE PHASE TRANSFORMER 


E.C. Some particulars relating to the performance of 
this machine are given in the table below :— 






Pressure, Output, ; ’ : 
S} cod” in. water cu. ft. : apes eg tons 
gauge. per min. l . 
at 30,000 c.f. p.t. 
2800 19! 1700... 83 
2825 22 a 73, 
2850 273 2900 58 
2875 32! 2000 a BY is ae 
2900 36] 1235 3.94 at 25,000 c.f.p.t. 
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Fig. 46—FOSTER THREE-PHASE TRANSFORMER 


The motor, which was made by the Lancashire Dynamo 
and Motor Company, is a squirrel-cage machine, and is 




















and decelerating the planer motor. The | 





motor of the motor generator set receives power from the 


Fig. 47—ELECTRICALLY DRIVEN PLANING MACHINE 


which on the cutting stroke move the switch through an ; designed for a three-phase, 220-volt, 50-cycle circuit. 
angle, and this has the effect of alternately accele. | 

rating 
principle of the Lancashire system of controlling planing | 
machines will be better understood from the description | Davidson fan, a pipe ventilated back geared motor, a 


Other exhibits on this firm’s stand include a vertical 
spindle squirrel-cage induction motor driving a Watson- 
Laidlaw hydro-extractor, a direct-current motor driving a 
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— 
wound rotor induction motor, and a variable speed direct- 
current motor. 

Among the firms exhibiting heavy machinery is Bruce 
Peebles, of Edinburgh. The largest exhibit on this firm’s 
stand is a 475-kilowatt motor converter. It is a three- 
bearing three-phase machine, wound for 6000-6600 volts 
on the alternating side, and giving 450-500 volts at the 
direct-current end. The set is designed for a 50-period 
circuit, and runs at a speed of 500 revolutions per minute. 
The Peebles La Cour converters are now so well known 
that we may leave this exhibit without further comment. 
Some interesting induction motors are also shown on this 
stand. The machine, illustrated in lig. 49, constitutes one 

















Fig. 48—HODGES BLOWER 


of these exhibits. It is a three-phase slip-ring motor of the 
protected type. It is wound for a pressure of 500 volts, runs 
at 1000 revolutions per minute, and develops 10 brake 
horse-power. From the illustration it will be gathered 
that it is fitted with short-circuiting and brush-lifting 
gear, both being operated with a single handle. The 
sli» rings and the short-circuiting and brush-lifting gear 
are enclosed in the cover shown on the left. A note- 
worthy feature of these motors is that they are provided 
with an air gap adjusting arrangement, each end cover 
being titted with four set screws, by means of which a 
very fine adjustment is said to be obtained at each end 
of the motor. Another induction motor exhibited is 














Fig. 49—PEEBLES INDUCTION MOTOR 


shown in Fig. 50. This machine, it will be gathered, 
has an automatic centrifugal starter. Machines of this 
description are started in exactly the same way as 
an ordinary squirrel-cage motor. A curve before us 
relating toa three-phase 20 horse-power motor running 
at 750 revolutions on a 50-cycle 500-volt circuit 
shows that with full load current the machine has 
a starting torque of 70 per cent. of the full load 
torque. The only gear necessary for starting these 
machines is a star-to-mesh starter. This first 
of all connects the stator windings star fashion, and 
when the machine has attained a certain speed it 
is thrown on to another set of contacts when the stator 
windings are in mesh. When the rotor attains a certain 
speed the centrifugal gear comes into action. It should 

















Fig. 502—-MOTOR WITH AUTOMATIC STARTING GEAR 


be understood that there is no resistance used in the 
rotor circuit of this machine. The secondary windings 
are so arranged that at starting the pressure in 
some of them opposes that in others, thus leaving a pres- 
sure which sends a comparatively small current through 
the total resistance of the winding. When the motor 
attains full speed the separate windings are so connected 
that the full pressure is utilised for producing current. 
The change is effected by the centrifugal device 
Another interesting induction machine on the stand 
is the loom motor illustrated in Fig. 51. This 
motor is a} horse-power machine having a squirrel-cage 
rotor. Itis wound for a 8-phase 230-volt 40 cycle cir- 
cuit. It has been designed for the individual driving 





of looms and other similar machinery. It will be 
gathered that the motor is totally enclosed. 

Mention should be made of the fact that this firm is 
adopting the practice of casting the end rings on to the 
conductors of its squirrel-cage rotors. By a patented 
process the rotor end rings are cast solid with the rotor 
bars, thus doing away with all joints. The loom motor, 

















Fig. 51-PEEBLES LOOM MOTOR 


illustrated in Fig. 51, is fitted with ball bearings, and is 
supported on an L-shaped base plate or bracket, as shown 
in the illustration. The motor is carried on a hinge on 
one side, and by an adjustable spring on the other. The 
arrangement of double spring suspension is claimed to 
give the maximum flexibility to the drive and the position 
of the motor, and therefore the tension of the belt is 

















Fig. 52—PEEBLES HAULAGE MOTOR BRUSH GEAR 


automatically adjusted. A special type of brush gear 
for use on haulage motors is also shown on this 
stand. This gear, which is illustrated in Fig. 52, has been 
developed for use in connection with induction motors 
which are subjected to heavy rushes of current, frequent 
overloading, starting, stopping, and reversing, and con- 
sequently where short-circuiting and brush lifting gear 
are inadimissible. 

















Fig. 53—PEEBLES SPLIT POLE CONVERTER 


A curved casting surrounds each slip-ring, and each 
casting has receptacles for six brushes. The brushes 
are pressed on the rings by means of an adjustable spring 
plunger device. The castings are supported on insulated 
spindles attached to the top half of the pedestal bearing. 

The machine shown in Fig. 53 is known as the Peebles 
split pole converter, and this constitutes another.of the 





firm’s exhibits. It has one armature, one armature 
winding, one commutator, and two sets of brushes. 
Current is fed in at one set of brushes at a given pressure 
and it is taken off at another set at a different pressure. 
The machine might very easily be mistaken for an 
ordinary four-pole motor, but, as a matter of fact, it is a 
bi-polar machine, and has an armature wound for a 
bi-polar field. So far as we have been able to gather the 
poles are divided into two parts, N N' and § S'—Fig. 44. 
The armature is drum wound. There are two sets of 
brushes, A and A' and B and B'; the former are connected 
to the supply and the latter to the circuit at reduced 
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Fig. 54—WINDING OF PEEBLES SPLIT POLE CONVERTER 





voltage. The dots and crosses represent the directions 
of the current in the usual manner. When the armature 
rotates and the poles N S and N! S! are excited to the 
same degree, the voltage between brushes B and B' is 
practically nil, whereas a voltage is induced between the 
brushes A A’. But when the degree of excitation of N S is 
different from that of N! S!, a voltage due to the difference 
between the fluxes passing respectively through N S and 
N' S!' is induced between the brushes B B', the voltage 
between A and A' remaining the same if the sum of the fluxes 
interlinked with the armature conductors between A A! 
remains the same as before. If current is supplied to the 
brushes A A! the machine runs as a motor, and it is 
possible to take current at another voltage from the 
brushes B B'. The voltage can be regulated within a 
wide range by varying the excitation of the two shunt 
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Fig. 55—CURVES OF 3 K.W. CONVERTER 


windings W and W'. Both of these windings may be 
connected across the brushes A A', but one of them, say, 
W, can be connected across brushes B B', and the other 
W! across brushes A A! as shown. To make the mag- 
netic circuits in the field system independent of each 
other so that the flux of poles N S does not pass through 
parts of the yoke through which the flux belonging to 
Ni S! passes, the magnet frame may be split into two 
rings, that is to say, split at right angles to the shaft, 
each carrying half the number of poles. 

Assuming that the low voltage is on the generator side 
and that one pair of poles has a higher excitation than 
the other pair, the current of both circuits .flows in the 
same direction in two fourths of the armature and the 
current in the other two quarters is the difference between 
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Fig. 56—CURVES OF 5 K.W. CONVERTER 


these. The armature ampére turns due to the sum of the 
currents have the same magnetic axis as one of the shunt 
windings, and the ampére turns due to the difference of 
the currents have the same magnetic axis as the other 
shunt winding. If «and y be the fluxes through the 
respective pairs of poles and Va and Vb the voltages 
induced between brushes A A! and B B'! respectively, 


then V 


pe See 


= X— 4 x Va. The magnetic circuits may 


i 


therefore be so designed that the ratio : ¥ 


+ ¥ 


is increased 





by the armature ampére turns from no load to full load in 
such a manner as to compensate for the ohmic drop in 
the armature and thus maintain the secondary voltage 
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approximately constant from no load to full load. From 
well known principles it is possible to determine the 
degree of compensation which can be obtained in this 
manner. It will be seen, however, that thearmature turns 
due to the sum of the currents have the same magnetic 
axis as the shunt winding on one pair of poles, and can be 
compensated by series winding on that pair of poles carry- 
ing currents proportional to the sum of these currents, and 
that the armature turns due to the difference of the currents 
have the same magnetic axis as the shunt winding on the 
other pair of poles, and can be compensated by series wind- 
ings on the latter poles, carrying currents proportional to the 
ditierence between the currents. These compensating wind- 
ings are shownin the diagram, Fig.54, the winding X being 
connected in series with the brushes B B', and the winding 
Y being in series with the brushes AA’. The windings X 
and Y are wound in the same direction on the poles N! S! 
and in opposing directions on the poles N S. The compen- 
sating windings may be arranged fully to compensate the 
armature ampére turns, or only partially to do so, or they 
may in some cases be used to augment the armature turns to 
correct for armature pressure drop. Commutator poles 
may be used for both sets of brushes. The machine can 
be designed for any ratio of transformation between the 
limits of 10 to land 1to1. The curve, Fig. 55, gives the 
performance of a 3-kilowatt 220 to 100-volt converter. In 
some cases the converter has two commutators, each 

















Fig. S7—PHCENIX MINING INDUCTION MOTOR 


with its own set of brushes, and the curve, Fig. 56, 
shows the performance of such a machine with 
an output of 5 kilowatts arranged for converting 460 
volts to 60 volts. It will be noted that in this case 
the speed rises with a rise in the load. In addition to 
taking the place of an ordinary motor generator set, the 
machine can also be designed for a constant voltage to a 
constant current, when it becomes suitable for projector, 
cinematograph, and similar work. As a balancer it is 
also said to give very satisfactory results, and it can be 
designed to effect a double reduction in voltage, say from 
500 volts to a three-wire circuit having 100 volts across 
the others. In this case the machine is used in conjunc- 
tion with a static balancing coil. 

The induction motor shown in Fig. 57 is to be seen on 
the stand of the Pheonix Dynamo Company, of Bradford. 
It will be observed that the slip rings, which are outside 
one of the bearings, are enclosed in a gas-tight case, so 
that all chances of explosion due to sparking at the rings 
are eliminated. There is also a 35 horse 440-volt direct- 
current mining motor. This machine was designed by 
the committee of Electrical Engineers and Mining Experts. 


| diate points of the armature are brought through the 
/ machine close against the shaft or spider, where they 
are shielded by the iron of the armature from the main 
field. One arrangement devised by Dr. Pohl for doing 
| this is illustrated in Fig. 59, which is a section of the back 
| end of an armature. In order to neutralise the self- 
| induction of the conductors themselves, they are grouped 
| together so that the currents carried by one group 
substantially neutralise each other’s magnetic effects. 
|The arrangement of the return conductors naturally 
| varies with the kind of armature winding em- 
| ployed, but the drawing—Fig. 59—serves to show 
the general scheme. The winding is applicable to 
armatures of ordinary construction. If there is an 
armature spider the slots for the reception of the return 
| conductors may be formed in the spider, or they may 
even penetrate the armature laminations. Carbon 
brushes are used on the plating dynamo exhibited. 
Since this is a heavy current low-voltage machine it is 
obvious that it would serve well as a booster. Another 
exhibit on this stand takes the form of an electrically 
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Fig. S9-POHL’S HALF-TURN WINDING 


operated plunger pump, which automatically starts and 
stops according to the water pressure in the mains. It 
has been designed to avoid the necessity of using large 
storage on the roofs of country houses and factories. 

The Union Electric Company, of Park-street, South- 
wark, is showing many things. There is a good display 
of dynamos and motors, the latter being of the continuous 
and alternating types. A 100-kilowatt dynamo is shown. 
It is provided with commutating poles. The current used 
on the stand for lighting, c., is derived from one of the 
firm’s motor generator sets, consisting of a three-phase 
motor direct-coupled to a direct-current dynamo, having 
an output of 18 kilowatts. To demonstrate that Union 
motors are suitable for use in places where water is pre- 
sent, the firm is showing one of its motors coupled to a 
pump, the latter discharging water over the top of the 
motor. An electrically-driven friction hoist is also on 
view. There is a goodly array of arc lamps. Perhaps 
one of the most interesting exhibits on this stand is the 
automatic paralleling apparatus for alternators. This con- 
sists of a marble panel, to which is fixed a differential pres- 
sure relay and a phase relay, as well as an automatic switch 
with a time element device, and also a series of simple 
contact relays. The differential relay is connected to the 
two machines to be paralleled and controls the circuits 
of three indicating lamps marked “too high,” ‘ too low,” 
and “right.” Should the pressure of the incoming 
generator be too high, the lamp on the left of the 
panel is lighted, and if too low the lamp on the 
right. When, however, the correct voltage is attained 




















Fig. 58—PHCENIX ELECTRO-PLATING DYNAMO 


It is flame-proof underexplosion pressures. Total immunity 
from the passage of flame is claimed to be achieved by 
means of the firm’s patented cooling glands. Another 
exhibit on this stand is the plating dynamo shown in Fig. 58. 
At the Exhibition it is driven by an induction motor. 
The output of the machine at any pressure from 2 to 20 
volts is 2000 ampéres. Visitors may see this machine sub- 
jected to a 100 per cent. overload upon application at the 
stand. It is worthy of mention that the armature is 
wound in accordance with the scheme devised by Dr. 
Pohl and described by him in a paper read before the 
Institution of Electrical Engineers in 1908. The winding 
reduces the reactance voltage to one-half of its normal 
value, and is therefore suitable for high-speed gene- 
rators and those developing heavy currents. Briefly 
stated, intermediate points on the armature wind- 
ing are joined to additional segments in the commu- 
tator. The return connections from the interme- 





| the third lamp is lighted, and one of the relays controlling 
| another circuit is operated. In a similar manner the 
| phase relay controls the other relays, the relays controlling 
| each other, so that unless each circuit condition is satisfied 
| all the relays will not operate at once, which is necessary 
| before the circuit operating the pull magnet on the 
| incoming generator switch can be closed through the 
| automatic switch fitted with the time element device. The 
| various relays and high-tension generator switches are 
| operated by direct current. A small rotary switch is 
provided for starting the apparatus. 
| Among other things this firm is showing a three-phase 
mining switch panel for 500 and 6000 volts. Oil-break 
| Switches are shown suitable for pressures up to 20,000 volts. 
| As regards the electrical instruments shown on this stand, 
| there are induction type wattmeters ammeters and volt- 
| meters, frequency meters, direct-current moving coil 
| instruments, power factor indicators, portable ammeters 











and wattimeters for incandescent lamp testing, carth 
indicators, &c. A searchlight projector of the type 
illustrated in Fig. 60 is erected on a high platform in the 
centre of the stand. This projectoris wound fora norma] 
current of 50 ampéres. It has a set of dispersion lenges 
and also a set of coloured glasses. The diameter of the 
mirror is 24in. It is fitted with automatic striking gear 
and has an automatic feed which is controlled by dif. 
ferential magnets. The carbons are arranged horizontally, 
The projector is carried in a framework enabling it to be 
used in the horizontal plane, or at any angle up to 50 deg, 
above and 30 deg. below the horizontal plane. 

In our issue of March 17th, 1911, we described a sub. 
mersible electric motor designed by Mr. W. R. Macdonald for 
coupling to centrifugal pumps, so that the whole pumping 
equipment can work under water. This set was brought 
to our notice at the works of Gwynnes Limited, of 
Hammersmith, but we are informed that it has recently 
been shown working at the Crystal Palace. When the 
Electrical Exhibition was opened, however, the complete 
equipment was transferred to Olympia, where it is now to 
be seen working in the gallery, 

The exhibits of Richard Hornsby and Sons, Limited, of 
75B, Queen Victoria-street, comprise a 17 brake horse. 
power suction gas engine, a 64 brake horse-power oil 
engine, and a 3 brake horse-power horizantal petrol 
engine. Schiiffer and Budenberg, Limited, of 77a, Queen 
Victoria-street, are exhibiting ong and vacuum 
gauges, registering gauges of all kinds for graphically 
recording the pressure, &c., gauge cocks and syphons and 
other fittings, mercurial gauges, blast gauges, and pres- 
sure gauge testing appliances, Kc. 

The exhibits of the Electric and Ordnance Accessories 
Company, Limited, of Chester-road, Birmingham, com. 
prise Vickers’ control pillars for the control of direct- 
current, shunt-wound motors, ironclad quick-break lever 
switches, Vickers’ motor starters and self-accelerating 
motor starters, starting panels, knife switches and switch 
fuses. Among other things there is a complete range of 
Vickers’ direct-current motors and alternating squirrel- 
cage and slip-ring motors, motor driven centrifugal and 
propeller fans, and arc lamps. 

The firm of Reavell and Co., of Ipswich, exhibits onc of 
its patented quadruplex air compressors, a Reavell high- 





Fig. GO—SEARCH LIGHT PROJECTOR 


speed oil engine, a high-speed steam engine, and a sub- 
station cleaning outfit, consisting of one of the firm's 
axial type compressors coupled to an electric motor. 

On the stand of Burton, Griffiths and Co., of 1, 2 and 3, 
Ludgate-hill, E.C., there is a portable Universal drilling 
machine with self-contained motor. It is suitable for 
locomotive, boiler, and heavy structural work, kc. There 
is also a Universal die milling machine with two vertical 
spindles. The firm’s “ MC ” gear hobber is also on view. 
This is for the production of all types of small gear wheels 
by the hopping process. It is suitable for making gear 
wheels for electrical instruments, &c. Another exhibit is 
the Rice patented high-speed sensitive drilling machine, 
with three spindles. Other exhibits take the form of a 
Whitney hand drilling machine, small sensitive drilling 
and tapping machines, an “ Acme” 6in. single hack 
sawing machine, an electric furnace pyrometer, and a 
counting machine. This is for use in factories, storcs, 
warehouses, &c., where large quantities of small duplicate 
parts have to be counted. 








THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The graduates of 
the Institution of Automobile Engineers opened what promises to 
be a strenuous session on the 7th inst. by a visit to the Waltham- 
stow Works of the London General Omnibus Company, Limited, 
where the famous ‘‘ B” type omnibuses are turned out at the rate 
of 20 a week. The new stores were first visited, where everything 
is kept ready to hasten a repair, and where, among other things, 
was to be seen a heap of what was roughly estimated to be some 
800 pairs of cylinder castings. In the erecting shop the wood and 
nickel steel flitch plate frames are laid on trestles and visited by a 
gang of men with a full size jig and electric drills, and these drill all 
the necessary holes throughout the frame at one setting. ‘To this 
the necessary ‘‘ bits” are rapidly added and were all seen in various 
stages of advancement. e chain-driven gear box with ball 
bearings throughout were examined with special interest, and the 
information was given that these gear boxes, though actually more 
expensive to construct than the old gear box, were yet cheaper 11 
the long run, as the latter required such a great expenditure of 
time in running them in to obtain the necessary silence to pass the 
police tests. The worm and wheel, which "her contains the 
differential, were seen in a self-contained unit which allows the 
whole to be drawn out through the floor of the bus without taking 
down the back axie. Engine gear box and worm gear casing are 
all surrounded with cast trays to prevent oil dripping on to the 

The magneto is locked up in a case of which only the 
inspectors have the key, so that the driver cannot meddle with 
it and upset the maker’s guarantee. Thermo-syphon cooling 1s 
adopted throughout ; in fact, all the old omnibuses have been con- 
verted. The whole works are most complete and contain foundry, 
machine shop, pattern shop, testing shop, &c., too extensive to be 
gone into ina short note. The visit proved to be probably the 
most interesting in the history of the Institution, 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Junior INSTITUTION OF ENGINBERS.—Visit ‘‘The Model a 
neer,” Small Power Engineering and Scientific Exhibition at the 
Royal Horticultural Hall, Vincent-square, Westminster. 6.30 p.m. 


SATURDAY, OCTOBER 14TH. 


NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Wood Memorial Hall, Newcastle-upon-Tyne. The 
following paper will be open for discussion, ‘‘The Advantages of 
Freezing as a Method of Sinking through Heavily-watered or 
Difficult Ground,” Mr. William Brumwell Wilson. The following 
papers will be read or taken as read: ‘‘The Working of the Thick 
Coal Seams of Upper Silesia,” Mr. Berent Conrad Gullachsen. 
“The Holmes-Ralph Gas Detecting Portable Electric Lamp,” Mr. 
George J. Ralph (with experimental illustrations), 2 p.m. 


MONDAY, OCTOBER 1é6ra. 


THE INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. ‘‘ Notes on an Extract of a Refrigerator Log- book,” 
Mr. W. Sinclair. 8 p.m. 

Tue Sir JoHN Cass TECHNICAL INSTITUTE, — Jewry-street, 
Aldgate, E.C. Inaugural Lecture of the Courses on ‘‘ Fuel.” 
‘Coal for Steam Raising: Its Purchase on a Scientific Basis and 
its Economic Use,” Mr. J. 8. 8. Brame. 7 p.m. 


TUESDAY, OCTOBER 17TH. 


BATTERSEA POLYTECHNIC. — Battersea Park-road,S.W. ‘‘ Electric 
Lighting,” Professor J. T. Morris. 7.30 p.m. This is the first of 
a series of twelve lectures on “Illuminating Nagineering.”’ 

THE INSTITUTION OF HEATING AND VENTILATING ENGINEERS.— 
Institution of Mechanical Engineers, Storey’s-gate, 8.W. Resume 
discussion on papers read at the Summer Meeting by Mr. E. R. 
Dolby on ‘‘Some Doubtful Points in Gravity Hot-water Heating,” 
and Mr. Oswald Stott on ‘‘ Characteristics of the Propeller Fan.” 
Papers 7 Mr. G. L. Copping on ‘‘ Centrifugal Fan Testing,” and 
Mr. O. M. Row on ‘*The Effect of Water Pressure in Preventing 
the Transmission of Heat from Steam through Surfaces.” 6.30 p.m. 


FRIDAY, OCTOBER 20rn. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St. 
James’s Park, Westminster, 8.W. ‘‘The Endurance of Metals: 
Experiments on ~“"% | Beams at University College, London,” 
Mr. E. M. Eden, Mr. W. N. Rose, and Mr. F. L. Cunningham. 
R 
8 p.m. 


THURSDAY, OCTOBER 26ru. 
LiverrooL Heavy Motor Triats.—The Royal Automobile 
Club, Pall Mall, 8.W. Anniversary Dinner. 8 p.m. 
THE CONCRETE INSTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, S.W. ‘‘ Fireproofing,” Mr. R. L. Humphrey, of 
Philadelphia. 8 p.m. 


FRIDAY, OCTOBER 271u. 

PHYSICAL SOCIETY OF LonDON.—Imperial College of Science, 
Imperial Institute-road, South Kensington, SW. “ Further 
Observations on the After-glow of Electric Discharge and Kindred 
Phenomena,” the Hon. R. J. Strutt. ‘‘ Homogeneous Fluorescent 
X-radiation of a Second Series,” Prof. C. G. Barkla and Mr. J. 
Nicol. 5 p.m. Council meeting at 4.30 p.m. 


SATURDAY, OCTOBER 28rx. 


INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Liquid Fuel,” Mr. F. 8, L. John- 
son, 6,45 p.m. 


MONDAY, OCTOBER 30rH. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘‘ Notes on Design 
and Construction in Gasworks,” Mr. Geo. Evetts. 7 p.m. 


SATURDAY, NOVEMBER 4rua. 
JUNIOR INSTITUTION OF ENGINEERS.—Caxton Hall, Westminster. 
A reception by the President, Sir J. J. and Lady Thomson. 7 p.m. 
BRITISH FOUNDRYMEN’S ASSOCIATION: LANCASHIRE BRANCH.— 


Municipal School of Technology. ‘ Patternmaking to Modern 
Requirements,” Mr. R. T. Schofield. 4 p.m. 


SATURDAY, NOVEMBER 18ru, 


JUNIOR INSTITUTION OF ENGINEERS.—Visit to the Tottenham 
= Edmonton Gas Light and Coke Company’s Works, Tottenham. 
3 p.m. 


THE STEPHENSON SocrETy.— Visit to the South Metropolitan Gas 
Company’s Works. Meet at Canal Gate of Works, 589, Old Kent- 
road, 3.15 p.m. 


SATURDAY, NOVEMBER 25ru. 
INSTITUTION OF LocoMoTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘Standard Type of Belgian Loco- 
motives,” Mr, G. F. Burtt. 645 pm. 


TUESDAY, NOVEMBER 28ru. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. Presidential 
Address, ‘Engineering Considerations in Wireless Telegrapby,” 
Commendatore G. Marconi. 8 p.m. 


WEDNESDAY, DECEMBER 13rn. 


JUNIOR INSTITUTION or ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘Modern Methods 
of Water Softening,” Mr. J. J. Lassen. 8 p.m. 


SATURDAY, DECEMBER 16TH. 


THE STEPHENSON Society.—Visit to the Central London Rail- 
way’s Works and Generating Station at Caxton-road, Shepherd's 
Bush, Meet at Shepherd’s Bush Station, 3 p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
The Quarterly Meeting. 


. THE quarterly meeting of the Midland iron trade was 
= to-day (Thursday), in Birmingham, and drew together a large 
: tendance of buyers and sellers not from the district only, but 
mes other parts of the country as well, notably London, Middles- 
Nei Sheffield, Barrow, Bristol, Liverpool and South Wales. 

e@ general tone .was favourable to sellers, and a considerable 
amount of new business was given out by members of the engineer- 
ae industries and he other consumers, while prices in nearly all 
fee mente were either well maintained at recent levels or were 

eri the general tendency being in an upward direction. The 
pan sod the meeting is that the Te industries have 
ht a supplies freely, whilst the blast furnaces and iron and 
SS) works can see their way, comfortably up to Christmas, 


and in some cases further. The possibility of the Powers 
intervening to shorten the Turko-Italian war had a good effect on 
the market, which could not help being to some extent 
atc 4 ti affected by the continuance of hostilities. It is 

oped here that the conflict will not be of long duration, and will 
not lead to other European complications, In view of the 
uncertainty buyers acted with some caution, and hardly so much 
forward i was tr ted as might otherwise have 
been the case. Another matter which had an even more 
direct bearing upon business was the increasing dearness of fuel. 
This made sellers very firm in their quotations, meaning as it does 
a large augmentation of costs of production. In all sections of the 
market this feature was referred to as a reason why the conces- 
sions which some purchasers sought to obtain were entirely out of 
the question. Fuel has gone up steadily during the past quarter, 
more especially during the past fortnight, coal, coke, and 
slack aft bole dearer, and to a greater extent than the 
usual winter advances customarily entail. And in view of 
the bare possibility of a great coal war, no relief in 
this direction can be expected by steam raisers and other fuel 
users—at any rate, this year. The general industrial unrest 
is another unsettling feature. Yet, notwithstanding these various 
adverse influences, there is a strong undercurrent in the right 
direction, and to-day’s meeting gives ample ground for the belief 
that the winter will be a good one for the Midland iron and engi- 
neering trades, 





Pig Iron. 

A considerable amount of business was done in pig iron, 
quarterly contracts being freely renewed. Staffordshire cinder 
forge was quoted 493., and part-mine 50s. to 50s, 6d., with here 
and there sellers requiring 6d. to 1s, above these rates, when they 
were already well sold forward. Best all-mine forge was quoted 
85s., and foundry 90s., with cold blast at 115s. In these better 
qualities a good busi was tr ted, and here also consumers 
had sometimes to give more money in order to obtain early supplies. 
Representatives from the outlying districts were able to give good 
accounts of the state of the demand and of the lowness of stocks, 
and sellers asked fully 48s. to 49s. for Northampton descriptions, 
and 50s, 6d. to 51s. 6d. for Derbyshires. 


Manufactured Iron. 

In the manufactured iron trade galvanised sheets were 
hardly so strong as might have been expected. The recent quota- 
tion of £11 10s. to £11 15s, was therefore not improved upon. 
Indeed, it was not always easy to obtain these figures in full, for, 
although spelter still keeps dear, the foreign demand has not been 
keeping up recently toits previous level, the export returns for the 
month of September being somewhat disappointing at 45,960 tons, 
valued at £576,235, which, compared with September of last year, is 
a decline in quantity of 4468 tons, and in value of £52,811. Taking 
the year so far, however (that is, the first nine months), the statistics 
are still on the right side, the quantity of the exports having been 
453,228 tons, and the value as much as £5,599,746, which is an 
improvement in bulk of 5951 tons and an advance in value of 
£60,194. The trade with India (£1,116,956) has been below last 
year for the nine months, but Australia (£1,032,333) has pro- 
gressed, The Argentine Republic (£715,014) is also below a year 
ago. These are the three principal markets. There have been 
several other declines, but there have been improvements with 
South Africa, New Zealand, Canada, Chile, and with several minor 
markets. Plain black sheets were quoted to-day :—Singles, 
£7 7s. 6d. to £7 10s.; doubles, £7 12s. 6d.; and trebles, £8 2s. 6d. 
Some good extra business was booked by the marked bar makers, 
who are busy, with favourable prospects. As regards merchant 
iron, most of the makers were quoting 5s. per ton advance upon a 
fortnight ago. A circular has been issued by Messrs. N. Hingley 
and Sons, Netherton Ironworks, Dudley, announcing a 5s. advance 
as from September 30th, but excluding their ‘‘ Lion” brand. Most 
of the merchant bar firms this afternoon were quoting £6 15s. to 
£6 17s. 6d. for good medium qualities. North Staffordshire bars 
were quoted £7. 


Steel Active. 

A great deal of business was done to-day in steel, both 
half-products and sections, and quotations were well main- 
tained. Angles were quoted £6 12s. 6d. to £6 15s., girder plates 
£6 2s. 6d. to £7 5s., ship plates £7 to £7 10s., joists £6 10s., 
Bessemer sheet bars £5, and Siemens £5 2s, 6d. The engineering 
industries in all departments keep busy, and this is entailing a 
sustained demand for nearly all kinds of steel. Foreign competi- 
tion is less severe than recently at the moment, though taking the 
year through so far it has been much more serious than in 1910. 
The nine months’ imports of iron and steel and manufactures 
thereof into the United Kingdom have increased in value from 
£5,860,808 in 1909 to £6,508,885 in 1910, and to £8,201,274 in 
1911. These are formidable figures, although so far as half- 
products are concerned they of course mean cheap material for the 
galvanised iron trade of the Midlands and for the Welsh tin-plate 
industry. 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Steady. 

THE market for pig iron continues steady for all brands 
and Derbysbire and Gartsherrie rule dearer. The attendance was 
rather below the average and the trend of trade generally may be 
described as uneventful. Finished iron: Shows little change. 
Steel: Steady. Copper: About maintains late rates. Sheet lead : 
Steady. English tin ingots: Dearer. 


Quotations. 

Fig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s, 6d. to 54s.; Derbyshire, 54s. 6d. to 55s.; North- 
amptonshire, 54s, 10d. to 55s, 3d.; Middlesbrough, open brands, 
55s. 10d. Scotch: Gartsherrie, 60s. 6d. to 61s.; Glengarnock, 
58s. 9d. to 59s. 3d.; Eglinton, 57s. 9d. to 58s, 3d., delivered 
Manchester. West Coast hematite, 64s.; East Coast ditto, 
61s. 6d., both f.o.t. Delivered Heysham: Gartsherrie, 58s. 61. 
to 59s.; Glengarnock, 56s, 9d. to 57s. 3d.; Eglinton, 55s. 9d. to 
56s. 3d. Delivered Preston: Gartsherrie, 59s. 6d. to 60s.; Glen- 
arnock, 57s. 9d. to 58s, 3d.; Eglinton, 56s. 9d. to 57s. 3d. 

inished iron: Bars, £7; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £6 15s. to £7 5s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 bs.; 
boiler plates, £7 15s, to £7 17s. 6d.; plates for tank, girder, and 
bridge work, £7 to £7 5s.; English billets, £5 5s, to £5 7s. 6d.; 
foreign ditto, £4 15s. to £4 17s, 6d.; cold drawn steel, £9 5s. to 
£9 10s. Copper: Sheets, £71; tough ingots, £59 to £59 10s.; 
best selected, £59 10s. to £60 per ton; copper tubes, 84d.; brass 
tubes, 6{d.; condenser, 7{d.; brazed brass tubes, 84d. ; rolled brass, 
63d.; brass wire, 7d.; brass turning rods, 7}d.; yellow metal, 6d. 
to 64d. per lb. Sheet lead, £17 10s. per ton. English tin ingots, 
£192 per ton. 


The Lancashire Coal Trade. 

There is a lull in the brisk demand which has existed for 
some weeks past, but slack has a hardening tendency. On shipping 
account demand continues good. Quotations show little or no 
change on the week, 


Discharge of Workmen at Crewe Railway Works. 
: In order to place the workmen in these works on “ full 
time” again, the London and North-Western Railway Company 





has decided after much serious consideration to dispense with the 





services of a number of its men. Short time has been in vogue for 
about four years; and as the repairs are fewer than formerly, 
owing to the — of more powerful and less complicated 
engines, the company has come to the conclusion that there is no 
prospect of full employment for the whole of the 4000 men. The 
discharged men have received fourteen days pay in lieu of notice, 
free passes over the line to enable the men to visit other centres 
in search of work, and similar passes for themselves and families 
and effects in the event of their securing employment elsewhere. 


Bradford Sewage Works. 
It was decided this week to prepare plans and specitica- 
tions for the work in connection with a new outfall sewer, 5120 
yards long, between the city and the sewage works at Esholt. 
The sewer will pass under the canal at Frizinghall, over the 
Midland Railway at Esholt, and will pierce the hill at a maximum 
depth of 394ft. The total cost is estimated at £170,000. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Throughout this district the activity in the hematite pig 
iron trade is maintained, and lters are able to dispose of most 
of their iron, but at the same time there isa want of briskness about 
the whole trade, and the new business offering is not so very large. 
The contracts that are being fixed are not for big tonnages, for 
buyers are content to simply tide over the present quietness. 
There is no disposition to place orders for good forward deliveries. 
The output is not so large as it was this time last year, and 
prospects of any respectable improvement are not bright, and in 
the meantime the trade is just jogging along. Makers are quoting 
62s. 6d. to64s. per ton for mixed numbersof Bessemer iron net f.o.b., 
and for special sorts, for which there is a steady demand, 67s. to 
70s. per ton isquoted. There is no business being done in warrant 
iron, nor has there been for some time past. The current value of 
warrant iron is 61s. 6d. per ton net cash, and the stores of iron are 
unchanged at 52,047 tons. 





Iron Ore. 

The iron ore trade is pretty well employed both in North 
Lancashire and in Cumberland. The local demand is well main- 
tained, and, in addition, a steady business is being carried on with 
outside smelters. Ores from Cleator Moor and Hodbarrow find a 
good sale in Scotland. Prices are steady, with good average sorts 
of native ore at 10s. to 12s., and the best qualities are at 19s. 6d. 
per ton net at mines, For Spanish ores the demand is unchanged, 
and regular supplies are arriving at Barrow, Workington, and also 
at Heysham. The current value for best sorts is 20s. per ton 
delivered to West Coast works. 


Steel. 

There is much activity in the rail departments of the steel 
trade, and at the Barrow works and also the Steel Combination’s 
plant at Moss Bay a good output is being kept up. The orders are 
largely on colonial account, and some of the rails are being shipped 
direct and others are being sent to Liverpool and other ports 
there to form part cargoes. The demand is fair, heavy sections 
being mostly sought after, and these are quoted at £5 12s. 6d. to 
£5 15s., with light sections and heavy rails, both of which are in 
quiet request, at £6 5s. and £8 10s. respectively. The orders keep 
the works busy, and new contracts come to hand from time to 
time. For steel shipbuilding material there is a good demand on 
local as well as general home account. Messrs. Vickers require- 
ments are big, but their supplies are all drawn from outside the 
district. Nothing has been done at Barrow in the way of plate 
rolling fora few years. The mills at the Barrow wire works are 
well employed. The demand for tin bars, bars, hoops, &c., is 
maintained, but is quiet. 


Shipbuilding and Engineering. ; 
On Monday Messrs. Vickers launched from their naval 
construction yard at Barrow the torpedo-boat destroyer Phcenix 
for the British Government. She is 240ft. long, and will have a 
speed of 27 knots, with turbine engines and oil fuel. No coal will 
be carried. All departments are busily employed -at the Barrow 
shipyard. 


Fuel. 
The demand for coal is steady, with good steam sorts at 
12s. to 16s. per ton. East Coast coke is quoted at 21s. per ton 
delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

SrrEL makers report that their plant continues to be 
busily employed, and in some directions, especially in the case of 
the rolling mills, new orders for prompt delivery cannot be under- 
taken. This ‘speeding up” of work is believed in most 
quarters to be due to the fears of trouble in the coal trade, 
which are causing engineers and other large customers for Sheffield 
steel who have important contracts on hand to get the work 
completed as speedily as possible. But there seems little doubt 
also that the general demand has been stimulated by the low level 
of prices, and that with bar iron and billets hardening in value 
buyers are placing work which had been held over till the last 
moment, but which is now being released owing to the prospect of 
a general levelling up of prices in the near future. Makers report 
that the home market is more active than for some time past, but 
high-speed steel, which had been in very active request chiefly on 
export account, is not quite so good. In most other lines 
very little complaint of the state of order books is heard. 
Whether the present spurt in output is due to temporary causes, 
or is based on a general revival in trade remains to be seen, but 
there is unfortunately a good deal of nervousness regarding the 
outlook in the coal trade, which cannot inspire confidence and 
promote new enterprise. Local works are still drawing full 
contract supplies of fuel where possible, and putting any surplus 
to stock, but with the present scarcity of coal it is very difficult, 
and in most cases impossible, to satisfy requirements. 


The Coal Trade. 

Owing to the approaching close of the Baltic shipping 
season collieries continue to be pressed for supplies, but shippers’ 
demands are difficult to meet owing to the restricted outputs from 
one cause or another, but chiefly the lack of empty wagons. There 
is usually a ready demand for any surplus coal on the market over 
and above contract supplies, and for these accommodation lots 
colliery owners are able to get without difficulty 12s. 9d. f.o.b. 
Hull, or from 9s. 6d. to 10s. 3d. at the pits for best hards. The in- 
dustrial demand is heavy. There is an increasing call for gas coal, 
both on home and shipping account, 


House Coal. 

Prices of house coal continue on the up grade, and com- 
plaints from both merchants and collieries are frequent that the 
scarcity of empty wagons and the delays of getting supplies 
through show no improvement. It is a state of affairs applic- 
able to all branches of the coal trade, and originated through the 
dislocation of the railway traffic at the time of the strikes. There 
is, in consequence, a shortage of fuel to meet market requirements, 
rendered abnormally heavy owing to the coal strike scare worked 
up in the Press, New lists of selling prices continue to be 
issued, and a few of the collieries will only book orders for 
the despatch of coal in railway wagons on the condition that the 
prices shall be those ruling on the day of despatch. Merchants 
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who have contracts with collieries are reaping a very substantial 
advantage, the difference between contract and current market 
prices being 2s. per ton; but they are, of course, faced with the 
difficulty of securing sufficient supplies, and have to buy spot lots 
in the open market to make up the deficiency. Best Barnsley 
softs are at 12s. td. to 18s. 6d. per ton, and ordinary best house 
fuel 11s. 6d. to 12s, 6d. 


Slacks. 

Contracts for slacks are being renewed pretty freely at 
advances of 6d. per ton. The market is very strong, all qualities 
being in great request, and there are many orders on colliery 
books, especially for the better qualities. 


Pig Iron. 

After some weeks of easier quotations, sellers of East 
Coast hematite mixed numbers report that the position is rather 
better, and nothing below 67s. 3d. net is accepted for forward 
delivery. A considerable quantity of this class of iron has now 
been sold locally for delivery up to June next. For spot lots 67s. 
is taken, but some makers have little iron to offer, owing to good 
deliveries. Common iron is quite firm in tone. The Lincolnshire 
Association, at its meeting on Friday last week, decided to make 
no alteration. Derbyshire qualities are steadier. 


The Steel Trade. 

We dealt fully with the position of the heavy trades in 
last report, and conditions remain without any important change, 
continued activity being the rule. Elsewhere makers of wire, wire 
rods, sheets, plates, billets, large and small castings and forgings, 
and finished iron, all report well filled order books. The rolling 
mills are congested with work. While specifications continue 
numerous, we cannot hear of any transactions of importance having 
been put through in bar iron at the recent advance in price. The 
lighter trades are very busy, the winter demand being in full 
swing in the plate and cutlery trades. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THOUGH prices of Cleveland pig iron are not higher than 
they were last week somewhat more disposition to buy has been 
shown, and there is a more cheerful tone than was noticeable a few 
days ago. Both speculative and legitimate business tends to 
increase, and less attention than of late is paid to the war news 
abroad and labour troubles at home. The end of the northern 
navigation season is near at hand, and those who have to buy for 
delivery this year to Baltic ports cannot longer delay the purchase 
of what they will need. A feature of considerable importance is 
the decrease that is now being reported in the stock of Cleveland 
pig iron held in Connal and Co.’s public warrant stores. Up to 
Wednesday of this week there had been six consecutive days on 
which a decrease had to be reported, and there had been only two 
days this month on which an increase wasshown. The change was 
emphasised by the fact that even on Tuesday a decrease was 
reported, whereas for the last three years on each Tuesday a large 
increase has been noted, generally over 1000 tons on the 
day, and in some instances over 2000.tons. ‘To have a decrease 
shown on a ‘Tuesday was a circumstance which tended to 
strengthen the position of sellers. The largest stock of Cleveland 
pig iron held by Connal’s since 1906 was reported towards the end 
of August, when 601,473 tons were stored ; on Wednesday last the 
quantity was 588,419 tuns, so that the stock has been reduced by 
13,054 tons. This is satisfactory, as it may be taken to indicate 
that there is no longer the over-production that has been going on 
for over three years. That will tend to have a good influence on 
the market. Makers’ stocks of unsold iron have been reduced 
likewise, and altogether the situation is more hopeful for sellers. 
The price of Cleveland pig iron warrants has been kept this week 
in the neighbourhood of 46s. 14d. cash buyers and 46s. 24d. cash 
sellers. But makers’ iron has not fallen so low as that, 46s. 6d. 
per ton being the figure for prompt f.o.b. deliveries of No. 3 Cleve- 
land pig iron, and there are several brands which are quoted and 
realise considerably more than this ; in fact, 48s. and 49s. is being 
paid. No.1 is still scarce, and 50s. 6d. per ton can be obtained 
for it, while the price of No. 4 foundry is at 46s., No. 4 forge at 
45s. 9d., and mottled and white at 45s. 6d., all for early delivery. 


Average Realised Price of Cleveland Iron. 

It has been officially announced by the public accountants 
who have gone through the ironmasters’ books that the average 
net price realised for the No. 3 Cleveland pig iron delivered from 
the works during last quarter was 47s. 6.44d. per ton, that being 
1s. 5.72d. per ton below the figure reported for the second quarter, 
and, in accordance with the sliding scale arrangement, the wages 
of blast furnacemen in the North-East of England will for the three 
months commenced October Ist be reduced 2 per cent., while the 
rates for the conveyance of ironmaking materials over the North- 
Eastern Railway, which are also regulated by sliding scale, will 
for the current quarter be 2 per cent. less than last quarter. 


Cleveland Ironstone Miners’ Wages. 


There was a conference on Monday at Middlesbrough 
between the Cleveland Mineowners’ Association and the Cleveland 
Miners’ Association to determine the wages to be paid to ironstone 
miners during the current quarter. Seeing that the realised price 
of pig iron fell last quarter almost 1s. 6d. per ton, the employers 
claimed that wages should be reduced 2 6 per cent., and the men 
are to give their reply to this demand by the 23rd inst. 


Ironmaking Materials. 
The strike is over in the Bilbao district, but very little 
Rubio ore is yet coming into this district from that quarter. The 
price of Rubio is no easier, the sellers adhering firmly to 19s. 6d. 
per ton as their rate for delivery in this district, which, however, 
consumers will not agree to pay. 


Manufactured Iron and Steel. 


In nearly all branches a substantial improvement is in pro- 
gress, and works are mostly running to their fullest capacity ; in 
fact, such a large production of steel has never been known as is 
being turned out at the present time, especially of plates and 
angles. It is believed that further heavy orders would be given out 
if the rebate question were settled. The shipbuilders, judging by 
the work they have on their books, must have to buy considerable 
quantities of material. The steel plate makers quote £6 15s. for 
their ship plates, and for iron ship plates £6 10s. is the ficure, both 
less 24 per cent., and delivered at the shipyards on the North-East 
Coast. Iron ship angles are at £7, steel ship angles at £6 7s. 6d., 
steel bars at £6 5s., iron bars at £7, steel hoops at £6 12s. 6d., 
steel joists at £6 10s., steel sheets at £7 7s. 6d., all less 24 per cent. 
f.o.t. Galvanised and corrugated iron or steel sheets are at £11 5s. 
for 24-gauge, less 4 per cent. f.o.b. Heavy steel rails are at 
£5 12s, 6d. net f.o.b. Cast iron railway chairs are at £3 12s. 6d. 
net f.o.b., and the producers are well off for orders, as also are the 
pipe founders ; in fact, nearly all founders are having a busy time 
= present, and have reason to take an encouraging view of the 
uture. 


Coal and Coke. 


A substantial improvement is now being experienced in 
the coal] and coke trades, more particnlarly in the gas and bunker 
coal branches, and there are excellent exports. Lower prices now 


consumption. Advancing freights will also affect the export trade. 
Best gas coals are at 11s. per ton f.o.b., and seconds at 10s. to 
10s. 8d. Bunker coals ordinary are at 9s. 9d., and best at 10s. 9d. 
The former have been sold at 10s. 3d. early November delivery. 
Foundry coke is at 17s. to 17s. 6d. f.o.b., furnace at 15s, delivered 
Middlesbrough, and gas coke at 14s. 3d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 


THERE has been a moderate business in pig iron warrants 
since last report. The prices have been somewhat irregular, the 
general tendency being lower. Speculative interest in warrants is 
not at present very strong, but merchants are reported to be 
securing supplies of iron at lower rates than makers are disposed 
to accept. Business has been done in Cleveland warrants from 
46s, 54d. to 46s. 14d. cash, 46s, 9d. to 46s. 44d. one month, and 
47s. 3d. for delivery in three months, There is a large demand 
for Cleveland iron in Scotland, and the arrivals promise to turn 
the decrease in the quantity received since the beginning of the 
year into an increase before its close, But for dock labourers’ 
strikes it is evident there would have been no decrease in the 
arrivals. The total imports for the year to date amount to 351,783 
tons, being 16,315 tons less than at this time last year. 


The Scotch Pig Iron Trade. 


A fair demand exists for Scotch pig iron, both for home 
use and export, and the prices have been steady, makers quoting 
special brands in some instances 6d. to 1s. per ton above merchants’ 
rates, which are as follows:—Govan and Monkland, f.a.s. at 
Glasgow, Nos. 1, 56s.; Nos. 3, 55s.; Carnbroe, No. 1, 59s. 6d ; 
No, 3, 55s. 6d.; Clyde and Calder, Nos. 1, 6ls.; Nos. 3, 56s.; 
Gartsherrie, No. 1, 61s. 6d ; No. 3, 56s. 6d.; Summerlee No. 1, 
62s. 6d.; No 3, 58s.; Langloan, No. 1, 63s.; No. 3, 58s.; 
Coltness, No. 1, 82s. 6d.; No 3, 58s.; Eglinton, at Ardrossan or 
Troon, No. 1, 55s. 6d.; No. 3, 54s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 63s. 6d.; No. 3, 58s. 6d.; Dalmellington, at Ayr, No. 1, 
56s. 6d.; No. 8, 54s. 6d.; Shotts, at Leith, No. 1, 62s. 6d.; 
No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 
58s. 6d. per ton. One furnace has been put out of blast, and 
there are now 82 in operation in Scotland, compared with 84 at 
this time last year. 


The Hematite Trade. 

There has been nothing done in Cumberland hematite 
warrants, which are quoted 61s. 6d. per ton f.o b. at Cumberland 
ports. Scotch hematite pig iron is going largely into consumption 
under contract, but very little fresh business is reported. Prices 
are from 64s, to 65s, per ton for West of Scotland delivery. 


Finished Iron and Steel. 


The makers of malleable iron goods have fair employment, 
and they report a moderate inquiry for the home trade and also 
for shipment. No material change has occurred in prices, but 
reported advances in the south have not been without an encourag- 
ing influence. In the steel trade there is a continuance of activity. 
Business in ship and boiler plates is of a satisfactory nature, and 
some additions to orders have come to ensure a further extension 
of the present activity. Although a good deal of competition still 
exists, particularly for angle iron, the fact that the works are so 
well employed has led to less notice being taken of the arrivals of 
steel from competing districts. Evidence is not wanting that there 
may soon be an extension of the business in steel structural goods 
for abroad. Sheets, pipes, and tubes are all in considerable 
d d for shi t. Bolts, nuts, rivets, and nails are going 
very largely into consumption. 


The Coal Trade. 

The coal trade has shown increasing activity since last 
report. Collieries are very busy, and the output readily finds a 
market at full, and for some kinds of coal, st prices. Con- 
sumers and shippers are taking larger supplies, but it is only 
rarely that purchases are effected for delivery very far forward. 
Coalmasters are not inclined to take business of this description 
without strike clauses in contracts, and shippers do not easily find 
engagements which would involve conditional delivery. 





Johannesburg Power Plant. 


A long drawn-out action, commenced in 1908 by the 
Municipal Council of Johannesburg against D. Stewart and Co. 
(1902), Limited, of Glasgow, and Mr. William Beardmore, came to 
a conclusion on Tuesday of this week, when Lord Ormidale, in the 
Outer House of the Court of Session at Edinburgh, issued his 
interlocutor in the case. The pursuers claimed the payment of sums 
aggregating over £460,000 in respect of the ieheoiions having aban- 
doned and failed toimplement certain contracts for the installation of 
(A) gas-producing plant and accessories, (B) gas engines, (C) two- 
_ alternators, (D) direot-current dynamos, and (E) balancers, 

e plant was intended for tramway working, lighting, and power 
purposes for the city of Johannesburg. The sums claimed com- 
prised £115,134 guaranteed in a bond by Mr. William Beardmore 
and others for the performance of the contract, £145,000 in respect 
of the money already paid, and £200,000 for damages. The 
sums awarded by the Lord Ordinary to the pursuers as the 
outcome of the action amount to over £340,000 with interest, in 
addition to which the defenders other than Mr. Beardmore are 
liable to the pursuers in expenses. The history of the events 
which led up to the action is briefly as follows :—It appears from 
the reports of the trial that while the work was only partially 
completed the contractors admitted that the plant and machinery 
were not in a condition to allow the stipulated tests to 
be carried out. Following this admission they ceased work- 
ing on a few hours’ notice and withdrew their workmen 
from the station. From this date the pursuers treated the con- 
tracts as being at an end. The contractors made no proposal that 
they should be allowed further time so as to put the plant in a con- 
dition which would make it satisfy the tests. On the defenders 
ceasing work in this manner the pursuers sought to have it 
completed by someone else, but this being impossible, the station 
became derelict. In their defence the contractors denied the 
breach of contract, and argued that the failure to comply with the 
conditions of the tests was due to the unsuitability of the coal 
supplied by the pursuers for gas-producing purposes. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week's Coal Trade (Cardiff). 


STEAM coal last week was reported to be depressed, though 
as a fact between 60,000 and 70,000 tons were despatched. Fortu- 
nately, clearances by the British Admiralty and Italian navy were 
great, otherwise the market would have been much quieter than it 
was. Advanced freights ruled, but there was no difficulty in 
getting sufficient tonnage. It was stated on Change that though 
quotations were maintained there was no difficulty in getting con- 
cessions from spot and early loading, the anxiety of coalowners 
being great to clear wagons so as to keep the pits in full working. 
As was stated lately, colliers are working well to make up for lost 
time, and it is creditable to them to add, to clear off some of the 


—— 
et 


Latest State of the Coal Market. 


The contracts with the Egyptian railways have been the 
principal subjects of interest this week. It is credibly rumoured 
that they amount to 310,000 metrical tons, and are for Monmouth. 
shire steam coals. They are to run for eight months from Decem. 
ber next, and are from 13s. 6d. to 13s, 9d. This would be 
equivalent to 14s. 44d. per standard ton. This week there hag 
been more activity, buyers coming forward more readily for 
Admiralty descriptions than they did a week or twoago. The 
great difficulties to a resumption of a brisk trade remain—shortage 
of tonnage and pase re stocks of coal—which postpone the 
improvement of the market. Some little time is necessary for a 
full recovery. Smalls continue easy, and inferior kinds are selling 
under 6s, to clear wagons. ‘This applies also to seconds and 
inferior coals; best are firm. High freights are expected to 
remain for some time. In house coal a strong demand continues 
with a tendency to harden. Confirmation is awaited with regard 
to Egyptian coals. Latest quotations :—Best large steam, 16s, tid, 
to 17s. ; seconds, 15s. 6d. to 16s, 3d.; ordinaries, 15s. to 
15s. 8d.; best drys, 16s. to 16s. 9d.; ordinary drys, 15s. to 15s, 3d,; 
best washed nuts, 14s, to 15s.; seconds, 13s. 6d. to 14s. 6d. ; best 
washed “ 12s, 6d. to 18s. 6d.; seconds, 11s, to 12s.; best bunker 
smalls, 8s, to 8s. 6d.; best ordinaries, 7s. 9d. to 8s. ; cargo smalls, 
6s. 6d. to 7s.; inferior smalls, 5s, 9d. to 6s, 3d.; best Monmouth- 
shire black vein, 15s. 6d. to 15s, 9d.; ordinary Western Valleys, 
14s, 9d. to 15s. 3d.; best Eastern Valleys, 13s. 9d. to 14s, 3id.; 
seconds, 13s. 3d. to 18s. 6d. Bituminous: Very best households, 
17s, to 18s.; best ordinaries, 143, 6d. to 16s. 6d.; No, 3 Rhondda, 
17s. to 17s. 6d.; brush, 18s. 3d. to 13s. 9d.; smalls, 10s, 3d. to 
10s. 6d.; No. 2 Rhondda, 12s, to 12s, 3d.; through, 9s. 6d, 
to 10s.; smalls, 6s. 3d. to 7s. Patent fuel, 16s. 3d. to 16s, 1d, 
Coke : — foundry, 24s. to 25s.; foundry, 18s. to 20s. 61.; 
furnace, 16s, to 17s. "Bitwood, ex ship, 22s. 6d. to 23s, 6d, 


Newport (Mon.) Coals. 


The port continues to suffer in the same manner as the 
sister ports—-the dearth of prompt steamers, and large stocks of 
coal. Clearances notwithstanding continue large. Last week 
76.185 tons were despatched to foreign destinations, and 16,979 
tons coastwise. This week there was not much improvement. 
Buyers are holding back inquiries for later delivery. Prompt 
coals, especially smalls, are selling under quoted prices, owing to 
heavy stocks and the urgent need to clear wagons and keep 
collieries going. Latest:--Very best black vein, 15s, 3d. to 
15s, 6d.; Western Valleys, 14s, 6d. to 15s.; Eastern Valleys, 
13s. 6d. to 14s.; other kinds, 13s. to 13s. 3d.; best smalls, 7s, 3d, 
to 7s. 9d.; seconds, 6s. 9d. to 7s.; inferiors, 6s, tc 6s, 6d, 
Bituminous: Best households, 15s. 6d. to 16s. 6d.; seconds, 14s, 
to 15s. Patent fuel, 16s. to 16s. 6d. Coke: Foundry, 18s. to 
20s.; inferior, 16s. to 17s. Pitwood, 22s, 6d. to 23s, 6d. 


Swansea Coals. 

Shipments of coal last week totalled 74,180 tons, and 
patent fuel 6290 tons. Coal trade active. This week little altera- 
tion in the anthracite market. At T'areni and Main new seams 
have been 7 The strike at Samlet was brief, only lasting 
three days. Negotiations for the re-opening of another colliery 
are expected to mature in a few weeks, The demand for Swansea 
Valley large is steady, and last prices firm. Latest:—Best malting 
large, 21s. to 23s. net ; second, 18s, 9d. to 19s. net ; big vein, 17s. 6d. 
to 18s, 6d., less 24; red vein, 12s, to 13s. 6d., less 24 ; machine- 
made cobbles, 19s, 6d. to 22s.; Paris nuts, 22s, 6d. to 24s. 6d. net: 
French nuts, 22s. 6d. to 24s. 6d. net ; German nuts, 22s. 6d. to 
24s, 6d. net ; machine-made large peas, 11s. 9d. to 13s. 3d. net ; 
rubbly culm, 5s, 9d. to 6s, 3d., less 24 ; duff, 3s, 3d. to 33. 9d. 
net. Steam coal: Best large, 17s. 6d. to 18s.; seconds, 13s, 3d. 
to 14s. 3d.; bunkers, 10s. to 11s. 3d.; small, 7s. to 8s., all Jess 2}. 
Bituminous: No. 3 Rhondda, 17s. 6d. to 18s.; through, 14s, to 
14s. 6d.; small, 7s. to 8s,, all less 24. Patent fuel, 14s. 6d. to 
15s. 6d., all less 24. 


Port Talbot. 

The shipping totals last week showed a satisfactory 
increase, not only over those of the preceding week, but also over 
those of the corresponding week of last year. A shrinkage in 
American purchases of tin-plate to the extent of 124 per cent. is 
reported, but heavier shipments are recorded to Norway, France, 
Portugal, Italy, Japan, India and Australia. 


Iron and Steel. 

Dowlais last week was one of the busiest scenes witnessed 
for some time. Latest quotations:—Hematite pig iron: Welsh 
hematite, 65s. to 66s. delivered ; East Coast hematite, 65s. to 66s. 
c.i.f.; West Coast hematite, 65s. to 66s. c.i.f.; steel bars, Siemens, 
£5; Bessemer, £4 17s. 6d.; iron ore, c.i.f. Cardiff or Newport, 
18s. 6d. to 19s, 6d. 


Tin-plate. 

Shipments of tin-plates from Swansea last week were 
131,461 boxes, and the receipts from works 115,341 boxes. The 
total quantity in the dock warehouses is now 156,508 boxes. 
Business was stated to have been much affected by the weather. 
Latest :—Tin-plate prices are unchanged for delivery this year, 
but for next year they are being offered at lower prices in some 
quarters, 


The Copper Trade. 


There has been a dispute, followed by a strike, among the 
men employed at Swansea copper works, and 500 came out in con- 
sequence of the employment of five non-unionists, The stoppage 
is not expected to be of long duration. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. R, BorLAsE MATTHEWS informs us that he is relinquishing 
his present work as a consulting engineer to become manager to 
Ozonair, Limited, 96, Victoria-street, Westminster, S.W. 

THE secretaryship of the Junior Institution of Engineers, 
rendered vacant by the resignation of Mr. Walter T. Dunn, has 
been filled by the appointment of Mr. A. Clifford Swales, engi- 
neering assistant to the city engineer of Leeds. 

THE Kitson-Empire Lighting a, Limited, of Stamford, 
has recently a agents in the following districts :—Ireland, 
South-West of England, North Staffordshire, Glasgow, Lancashire, 
North-West Durham, Castleford, Dundee, Nottinghamshire and 
— Aberdeen, Cambridge, Birmingham, and South 

ales. 

ON September 30th Mr. James Rowe, J.P., retired from the 
active ag t of the busi of E. Finch and Co., Limited, 
Bridge Works, Chepstow, after having spent over fifty-four years 
with that firm. He was, on the death of Mr. Edward Finch— 
founder of the firm, and builder of Brunel’s Bridge over the river 
Wye at Chepstow—in 1873, appointed sole manager, a position he 
ae a up to the present time. He retains a seat on the direc- 

rate. 














THE MACHINE TOOL AND ENGINEERING ASSOCIATION, LIMITED.— 
Included amongst recent new members of this association are the 
following firms:—Craven Brothers, Limited, Hulse and Co., 
Limited, Birmingham Small Arms-Company, Limited, S Osborn 
and Co., Limited, Consolidated P: tic Tool Company, Limited, 
B. and 8, Massey, Roberts Brothers, Hoffman Manufacturing 
Company, Limited, Dron and Lawson, Limited, and Joshua Heap 











can hardly be looked for in the face of larger exports and home 


great liabilities incurred, 


and Co,, Limited, 





eater ea 


gaa asso te ns in 


Re 


Oor. 18, 1911 


THE ENGINEER 


393 








—— 


NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tar tone of the iron and steel market remains firm, and 
there have been a few indications recently of more life. Crude 
iron is in good demand at stiff rates. The finished iron trade has 
heen a trifle irregular; bars and girders show less life than pre- 
viously, while sectional iron and all descriptions of plates and 
sheets remain animated as before. There has been no material 
change in prices since last week. In exceptional cases quotations 
are showing a decreasing tendency. 


List Rates. ” ial 
The following are the latest list quotations, per ton free 
at works :—Raw pon Pet iron ore, M. 11.60; roasted ditto, 
M. 16.50; Nassau red iron ore, 50 per cent. contents, M. 14.50, 
all net at mines; spiegeleisen, 10 to 12 per cent. grade, M. 68; 
white forge pig, Rhenish-Westphalian brands, M. 62 to M. 63; 
Sieger'and quality, M. 60 to M. 61; iron for steel making, Sieger- 
jand quality, M. 62 to M. 63; Rhenish-Westphalian sorts, M. 64 
to M. 65; German Bessemer, M. 70; Luxemburg foundry pig, 
No. 3, M. 52; German foundry pig, No. 1, M. 66; No. 3, } - 64; 
German hematite, M.70; g merchant bars, common quality, 
M. 100 to M. 105; iron bars, M. 130 to M. 133; basic hoops, M. 127 
to M. 130; common steel plates, M. 120 to M. 122; basic boiler 
lates, M. 180 to M. 132; sheets, M. 135 to M. 140; drawn iron or 
steel wire, M. 122.50. 


The German Coal Market. 

In the Rhenish-Westphalian district English competition 
is less keen than previously, and this is causing prices to show 
more stiffness, but consumption continues much lower than output, 
with the result that reductions in the dwily production are 
taking place. A good condition prevails on the Silesian coal 
market, where exports to Austria-Hungary and to Russia continue 
to increase, and the business locally has also been satisfactory 
during the week. 


Austria-Hungary. 

All that can be said of the iron market is that demand and 
employment have continued the same as before ; only a normal 
trade is being transacted in the various departments, and the rail- 
way branches report a want of employment and oor prospects, 
Current list rates are as follows :—Witkowitz foundry pig, No. 1, 
46 to 98 crowns; No. 3, 94 to 96 crowns, Hematite, No. 1, 110 
crowns; No. 3, 100 crowns. White forge pig, 105 crowns; 
spiegeleisen, 10 to 12 per cent. grade, 130 to 135 crowns ; Styrian 
bars, 210 to 220 crowns; tank plates, 251 to 253 crowns ; boiler 
plates, 286 to 296 crowns, all per ton, free Vienna. Coal for house 
purposes has experienced a rising request, but engine fuel is only 
moderately called for, and there is little life generally in the coal 
trade. Prices are the same as in April of this year. 


Healthy Tone in Belgium. 

From week to week more strength is being exhibited in 
the iron and steel trade, and ironmasters show more confidence in 
thefuture. A specially good condition prevails in the plate trade, 
demand and consumption being strong and increasing ; £5 17s. to 
£5 183. p.t. is quoted for export, and 157 50f. p.t. for inland con- 
sumption, Compared with previous weeks the demand for bars 
has decreased, but the mills continue well engaged on previous 
orders; £4 17s. pt. is generally quoted. Rolls are steady at 
£5 4s, to £5 63, p.t. A regular business is being done in the 
engine coal industry, while less is bought in house coal, consumers 
having previously acquired large sapplies, 


No Change in France, 

Business moves on steadily in the iron and steel market. 
The trade in pig iron during the past week was comparatively 
limited, but more animation was felt in finished iron, and the loco- 
motive and shipbuilding departments are well occupied. All 
descriptions of coal are in good call on the French market, but a 
scarcity of wagons is complained of. Both output and consump- 
tion in coke have increased. During the first two quarters of this 
year the eleven French cokeries situated in the Nord and Pas de 
Calais districts have produced 1,135,165 t , two-thirds having been 
produced in the last-named district. Import for the period above 
mentioned was 1,213,500 t., 937,200 t. falling to Germany. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorRK, October 4th. 


SOME two or three months ago a large amount of ordering was 
done for iron and steel products at prices which were satisfactory 
to both manufacturers and buyers. Most of these orders were for 
execution in this autumn. Since then shadings have been made 
in most products, and the manufacturers decline to cancel any of 
these contracts or to recognise the lower quotations, excepting a 
few contracts which were made on a sliding scale depending on the 
price of Bessemer pig iron. The production of Bessemer is 
gradually declining, and basic iron is coming to be recognised as 
the standard of values, The steel manufacturers are helping to 
keep prices weak by a vigorous solicitation of orders. Under this 
struggle for business some orders are taken at a loss, or at least, 
at no profit, A new price list has gone into effect this week on 
steel pipe, and a large volume of business has been taken at the 
lower rates, The structural steel makers have booked a few good- 
sized orders and are figuring this week on an order for 10,000 tons 
for the Central Railroad of New Jersey for two bridges, but the 
bridges will not be built for some time. The Pennsylvania Rail- 
road Company is about to order 14,000 tons of pig iron to be 
delivered as wanted during the rest of this year and the next. 
The Youngstown Sheet and Tube Company has secured an order 
for 4000 tons of ferro-manganese and Jones and Laughlin Steel 
Company 6000. British Columbia smelters have placed an order 
for 100,000 tons of coke with the Connellsville coke producers for 
their smelters at 1-45 dols. a ton. As this is a high sulphur coke, 
the price is considered pretty good. The freight across the con- 
tinent will be 7-50 dols. per ton. Taking as encouraging a view 
of the situation as possible, it is reasonable to say that there will 
be an improvement in the market, though not great enough to influ- 
ence prices in makers’ favour. The copper market is fairly active, 
though domestic consumers are inclined to purchase for present 
rather than for prospective wants. 








Ir cables are thoroughly insulated and protected so 
that when a burnout occurs only the defective cable is involved, 
then it is only a matter of securing access to one cable. The more 
— the protection and insulation of the cables the fewer will 
be the cables involved in a burnout, and the less will be the 
importance of accessibility. The degree of importance attached 
to preventive measures by the men in charge will determine the 
weight to be given to the questions of accessibility and 
convenience as against insulation and protection. Sheet steel has 
been used for shelves in manholes, but it has been found that if 
the metal is thick enough to give a reasonable degree of rigidity, 
the cutting and fitting is difficult and expensive. In case of a 
severe burnout the steel, because of its good conducting qualities 
and relatively low melting point, tends to spread and augment the 
trouble rather than localise it, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated abroad the name and address 
of the Communicator is printed in t 3 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Speci, eations may be obtained at the Patent-o Sale Branch. 
25, th A no ildi: y-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
“7 ee nds ‘ioned in the A hs 

Aw son may on 0, grou’ menti in cts, within 
two months of the date given at the end. of the , give notice at 
the Patent-office of opposition to the grant of the Patent. 


INTERNAL COMBUSTION ENGINES. 


16,039. July 11th, 1911.—IMPROVEMENTS IN THE CYLINDERS OF 
INTERNAL COMBUSTION ENGINES, W. C. Head, of 20, Filey- 
avenue, Upper Clapton, London. 

In order to facilitate the cleaning and inspection of the cylinders 
an aperture is formed in the cylinder head, at the side remote 





N° 16,039 





from the valves. This aperture is provided with a plug. the inner 
surface of which is curved to the same diameter as the bore of the 
cylinder. The engraving makes everything else clear.—Scptember 
20th, 1911. 


DYNAMOS AND MOTORS. 


20,948. September 8th, 1910,—IMPROVEMENTS IN ROTARY 
TRANSFORMERS FOR CONVERTING ALTERNATING INTO DIRECT 
CURRENT, Louis René and Alphonose Francis Ernest Ferrand, 
both of 20, Boulevard Diderot, Paris. 

This invention relates to a method of counteracting the detri- 
mental influences due to the oscillations of synchronous motors 
when driving rotary transformers converting alternating current 
into direct current of the type wherein the tension of the direct 
current is varied by partially rotating the brushes. The engravings 
show diagrammatically an arrangement comprising two trans- 
formers A for converting monophase currents into continuous 
current, having each two commutators, C! Cl. The arrows F 
indicate the direction of rotation of these machines, while the 
arrows F' the direction of rotation of the brushes upon the com- 
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mutators. B are the rings for supplying the monophase current. 
The commutators are in series and are connected to a receiving 
apparatus. M!M are the armatures of the synchronous motors. 
These motors receive their supply of current from the gene- 
rator S. Three points at 120 deg. relatively to one another 
on the armature windings of the synchronous motors are 
connected to the rings Y, J, K. The1i zs Y, J, K of each motor 
are connected to the corresponding rin,7s of the other motor by 
means of brushes, conductors, and a switch I, whereby the motors 
may be started separately. By means of this electrical arrange- 
ment the motors rotate integrally one with the other just as if 
they were connected mechanically, and the combination of the 
direction of rotation of the machines and of the movable brushes 
annuls the influence of the oscillations of the synchronous motors, 
—September 20th, 1911. 


SWITCH GEAR. 


15,469. July 3rd, 1911.—A Device ror CONTROLLERS FOR ELEC- 
tTRIC Motors, James Woodford, of 46, rue Sabbonville-avenue, 
Neuilly, Neuilly-sur-Seine, France. 

The action of the apparatus is as follows:—In the upper en- 
graving the controller handle and the barrel are in the “off” 
position and no current is entering the controller. The current 





entering the controller the solenoid Q draws down the core P and 
raises the portion G of the clutch, but when no current is entering 
the controller the weight of the portion G causes it to fall away 
from the portion K as shown. As soon as the current enters the 
controller the solenoid Q draws down the core P and raises the 
member G of the clutch into contact with the member K and the 
dog or tooth I enters the aperture J—see lower engraving—or 
connects with a dog or tooth on the member K. So long as the 
current enters the controller the motor man operates the controller 
in the usual way and controls the speed of his vehicle or train, bnt 
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should the current fail when the controller is in the ‘‘on ” position, 
the clutch member G at once falls and releases the barrel B, 
which is returned to the ‘‘off” position by the spring E. Should 
the current come on again before the motorman brings the handle 
F to the “off” position the motors will not be harmed, as, there 
being only one dog or tooth I on the clutch member G and only 
one aperture or one dog or tooth in the clutch member K, the 
motorman must bring his hand F to the ‘‘off” position before the 
dog or tooth I will engage with the aperture or tooth to enable 
him to re-start the motors, —September 20th, 1911. 


LOCOMOTIVES. 


185, January 4th, 1911.—SanD-REMOVING GEAR FOR Loco- 
MOTIVES, A. H. Johnson, Wanganui, Ashdown-road, Epsom, 
Surrey. 

The sand left on the rails after the passage of a locomotive 
imposes a certain resistance to the flow of an electric current—say 
that required for signalling or traction ig pr the 
rails and the wheels of a succeeding engine. To remedy this it is 
proposed to remove the sand from the rails after the driving 
wheels have passed over it. The sand-boxes are shown at A A, 
and the sanding pipes at BB. The sand valves are controlled by 
the rod and handle C. At Da connection either for steam, com- 











pressed air, or water is shown. This connection has two pipes E E 
attached to it. These ae are led down to the rail, but point 
away from the driving wheels. The connection D is operated by a 
valve controlled by the rod and handle F, A tappet G on the rod 
C works in conjunction with the valve on the connection D. Thus 
when the sanding valves are opened the tappet G opens the 
steam, air, or water connection, and a jet of steam, air, or water is 
delivered on to the rails behind the driving wheels, so as to blow 
the sand away. The connection D remains open after the sanding 
valves are closed, and has to be closed separately by means of the 
handle F.—September 20th, 1911. 


TESTING AND MEASURING INSTRUMENTS. 


21,240. September 12th, 1910.—AN IMPROVEMENT IN ELECTRICITY 
METERS ACCORDING TO THE FERRARIS PRINCIPLE, Moar Strelow, 
of Am Tempelhoferberg 2, Berlin, Germany, engineer. 

Substantially the invention consists in using a magnet approxi- 
mately of the shape of the small Greek letter ‘‘sigma,” the poles 
of the active field being formed by the part A of the hook, and the 
tail C, and the magnetic shunt pole being likewise formed by the 


N°21,240. 
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ey A, terminating close to the vertical member B of the magnet. 
he whole of the part A, which is transmitting flux to the part B, 
is also stretched over the armature disc D, through which it 
transmits flux to the counter pole C. The dimensions marked X Y 
can be very small, and consequently the width and height of the 
magnet are reduced. The object of the invention is to provide a 
magnet of low magnetic resistance wherein, owing to the special 
arrangement of the magnetic shunt, a wide distribution of the 
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active field is obtained in conjunction with economy of material 
here are four other illustrations, — 


and smallness of air gaps. 
September 20th, 1911. 


PUMPING AND BLOWING MACHINERY. 
27,113, 


Joseph Petermiiller, in the service of the said company. 


This pump is intended chiefly for use in connection with steam 
condensing plant. The pump is immersed in water A in a tank B, 
Air enters the HG 
pump by way of the conduit D, and is divided into two portions. 


the rotor of the pump being carried on the shaft C. 
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One of these goes into the left-hand chamber E, the other into the 
corresponding chamber on the right. From these the air is dis- 
It then rises through the water. 
In this way a vacuum is produced in the conduit D, and air is 
Stationary guide plates G may be 
added, in order to prevent the water from being set into circula- 
Several modifications are dealt with.— 


charged through the ports F. 
drawn out of the condenser. 


tion at a high velocity. 
September 20th, 1911. 


ORDNANCE AND ARMOUR. 
27,835. 


New York, U.S.A. 


The engraving practically explains all there is to say about this 
The silencer body is previded with a series of curved 
deflecting plates which, by baffling the gases, reduce the sound of 


invention. 


N° 27,835. 
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the explosion. The extremity of the body is drawn down to a 
solid bayonet point. A circular hole in line with the bore of the 
rifie is formed in each of the baffles and in the solid end portion of 
the silencer. This is, of course, for the passage of the bullet and 
the gases. — September 20th, 1911. 


GAS PRODUCERS. 


9099. April 12th, 1911.—ImMpROVEMENTS IN Gas PRODUCERs, 
Alfred Wilson, of Doxey, near Stafford. 
The lower part of the walls of the producer are composed of 
hollow segmental castings A provided with inlets B and outlets C 
for a cooling medium—air or water. The central tuyere is situated 
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within this part of the casing. This construction prevents the 
formation of clinkers, which would otherwise adhere to the lower 
— of the furnace walls. The segments are joined to the base 
) and to the superimposed brickwork E in a gas-tight manner.— 
September 20th, 1911. 


MISCELLANEOUS. 


12,104. May 19th, 1911.—IMpROVEMENTS RELATING 10 A DEVICE 
FOR WELDING THE METAL FILAMENTS OF ELECTRIC INCAN- 
DESCENT Lamps, Dr. Emil Majert, of Griinau, Victoriastr, 15, 
and Withelm Gladitz, Treptow, Berlin, Am. Treptower Park, 39. 

Two insulating tubes C, C! are so fastened in the container Bas to 

render the electrodes G and K easily displaceable in end discs D, D! 

and F, F! inserted in thetubes C, C!. The electrode K can be fixed in 

any desired position by means of a screw P, and the inner end of the 


November 22nd, 1910.—IMPROVEMENTS IN RoTAaRY AIR 
Pumps, G. and J. Weir, Limited, Cathcart, Renfrewshire, and 


November 30th, 1910.—IMPROVEMENTS IN COMBINED 
SILENCERS AND Bayonets, B. W. King, of 17, Battery-place, 


piece of metal of very high melting point 
end of the electrode G, If the electrode G is connected, for example 


N° 12,104. 











of an electric circuit, then if both the ends H and 0 of the electrodes 
are moved towards each other, an are will be formed by means of 
which the metal filaments can be welded in a known manner. 
Both the electrodes G and K are insulated from each other by the 
part M.—September 20th, 1911. 


17,543. 
Karl Zoller, of Nordhorn (Hanover), Germany. 


the engraving a diaphragm governor is shown. On the top cove 
a chamber A is formed, and in this there is placed a thimble B 
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hole in the bottom of the thimble. A nut is provided on the upper 
end of the valve spindle. The thimble has a curved slot I) formed 
on one side, and engaging with this is a pin E projecting from the 
side of the chamber A. The thimble may be turned by a handle F. 
By doing so the gas can be shut off completely.— September 20th, 
1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,003,579. PNeuMATIC CusBION FOR VEHICLES, G. J. Bancroft, 
Denve " (elo.— Filed June ith, 1910. 
This invention consists in putting an inflated tube, like a minia- 





ture tire, in an inverted basin supported, as shown, by the spring 
through a cone and plate. There are four claims. 


1,002,988. MeTHOD OF UTILISING, THE GASES RESULTING FROM 
REDUCTION OPERATIONS CARRIED OUT IN ELECTRIC FURNACES, 
AND ELECTRIC FURNACES FOR CARRYING OUT THE SAME, 4, 
Helfenstein, Vienna, Austria-Hungary.—Filed November 16th, 
1 Renewed July 25th, 1911. 

This invention consists in introducing a charge of material into 





the furnace in such a manner that it assumes a conical shape, and 
at the same time protecting and surrounding the upper electrode 





electrode is formed into an angular arm 0. The other electrode G 
is also longitudinally displaceable and is provided with stops M and 





space about.the conical-shaped charge into which gases generated 


of the furnace by means of freshly fed material, and providing a 


I for limiting its endwise movement, the stop! serving asa handle, A 
is inserted in the front 


with the negative pole and the electrode K with the positive pole 


August Ist, 1911.—IMPROVEMENTS IN Gas GOVERNORS, 


The governor may be of the diaphragm, bell, or other type. In 


The valve spindle C passes through a gland in the top cover and a 


| 
Le 


during the reaction are discharged. Melting the charge of material 
and allowing the génerated gases to discharge into the space, and 
, | admitting air into the s so that it may mingle with the gasea 
and cause their combustion, whereby the material freshly fed into 
the electric furnace may be preliminarily heated in the upper zOnes 
of the conical-shaped charge of morse § There are five claims, 


1,003,198, Enaing Governor, R. H. Pascall, Portland, 
assignor to the Pickering Governor Company, Portland, ( 
Corporation.— Filed March 11th, 1911. 

In a governor, the combination with the valve-rod of a spring shaft 
arranged in connection with the rod to actuate it, There isa sprin 
on theshaft. A double ratchet wheel is connected with this spring, 


Onn, 
’ ’ 
Onn, a 
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and a double pawl is arranged in conjunction with this ratchet 
wheel, whereby the tension of the spring may be reversed. A 
sawyer’s lever on the spring shaft is provided at its upper end with 
a stop in line with the frame of the governor, whereby the move- 
ment of the lever may be adjusted. There is only one claim. 


1,003,271. MANUFACTURE AND PRODUCTION OF SILICA Gass, H, 
A. Kent, Bounds Green, England, assignor to the Silica Syndi- 
cate, Limited, London, England.—Filed August 13th, 1910. 

The manufacture of silica-glass is made under this patent by 

causing particles of silica to fall or be projected separately upon a 






DOMINATE 








movable body in a chamber, said body being maintained in a 
plastic condition by heat so that the grains or particles will adhere 
to the body and form at one operation, under the action of an are, 
a homogeneous mass of silica-glass. There are five claims. 


1,003,705. STAY-BOLT, E. W. Clark, Los Angeles, Cal,—Filed 
October 18th, 1910. 

The construction of this bolt will be readily understood. There 

are two cups, each fitted with a cross-piece, which takes into a 





notch on the centre or third portion so that the stay can be screwed 
in and then tightened by expanding in the plates, There are 
three claims, 








CoaL FouNnD IN BUCKINGHAMSHIRE.—According to a repor 
published in the Times on Wednesday of last week, certain boring 
operations which have been in progress for sometime on the estate of 
Sir Harry Verney at Calvert, 49 miles from London, have established 
the existence of a seam of coal at adepth of 530ft. Very fewattempts 
have been made to determine hy there is any coal in 
existence in Buckinghamshire at a workable depth, even although 
the Royal Commission in 1905 specifically referred to this district 
as a likely field for new coal-mining enterprise. For several years, 
but not continuously, work has been in progress at Calvert, and 
last August it was reported that at a depth of 450ft. coal-gas had 
‘een encountered. Analysis of this gas led to the belief that at 
no great depth a deposit of bituminous coal might be expected. 

It would therefore appear that this surmise has now been justified. 

It is proposed, we believe, to continue the bore-holes to a depth of 
2000ft. if necessary, so as thoroughly to examine the various super- 

imposed strata. At Burford, a few miles west of Oxford, and 

lying in the same geological district as Calvert, a bore-hole put 





down some time ago struck the coal measures at a depth of 
1200ft. 
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TABLE X.—Type 4-6-0. Four-cylinder Compound, Superheated Steam. 
CONTINENTAL LOCOMOTIVES 





















, 5 14,200 163.7 2.10 _— 4. o1.5 75-9 109.5 350 
sf 0 56,000 530 & 12,350 150.0 2.07 4. 79.0 75-7 100.2 358 
OK ; 0 yQS x 11 12,200 133.6 2.40 4.35 o1.5 53-5 100.5 398 
C. de F. de l'Est 75,950 53,110 xX 630 2090 16 9,900 50.4 3.14 25.20 Ss ( n ) 13 . : : 905 115.2 2.09 } )5-0 re) 123.0 430 
) Tr 0, 500 300 X Qg 154-4 2.160 } ) 07.5 71 :O 74-5 328 
Belgian State 78,000 | 51,500 x 680 | 1800 16 10,500 176.0 3.0 41.5 | 4.9 , 8 ss : - cacti | =p ites 
| : r penne 4.46 | 82.9 101.5 | 372.8 
: QOuest-Etat aes 69,700 xX 640 , 1940 15 5, 153-5 2.75 37-5 | 6.6 I 109 15 . 
Bavarian State .,. 69,500 x ¢ 1870 16 9,320 163.5 3.28 34-5 | 4-96 | 56.9 | 49.8 | 106.5 42 TABLE XVII.—Type 2-8-0. Single Expansion, Saturated Steam. 
Swiss Federal 68,900 ) x » | 1780 13 ‘Bee 64: 2.6 45.8 | 4.32 | 85.0 18.0 151.0 , A BRITISH LOCOMOTIVES 






Averages 73,000 49,300 5.16 64.3 121.8 475.6 28,000 2087 32 5.05 | 13.4 


228 mm 9 
,500 2143 ; 


000 141,000 20 xX 20 50.5 150 
x 


155,000 | 135,900 Id 2 











<2 4-05 13.9 771 73-0 


is i= a | oi REE 
é TABLE XI.—Type 4-6-2. Single Expansion, Saturated Steam. ae eee =e m™ |e 


AMERICAN LOCOMOTIVES. B.—AMERICAN LOCOMOTIVES 


(we 































ooo 171,500 22 x 25 wie) 200 290,200 4210 5 5.84 f ) nl oO f:2 1 A 2 . 
fare / 5 3.1 210,500 22 xX 20 r 210 9,090 O45 99.95 I2.3 0.5 700 ( Q 
P.R.R 500 183,900 24 x 26 | 80 205 | 32,000 4448 8 5-75 ».0 6 | 61.2 ; +: eas 3 1( ee eee tar vif 63.8 701 as 
r . e “ $- Ps ) 200,950 2 x 2 oO ) a é 10.2 .2 2. ane 8 
Vandalia 250,000 162,000 24 x 26 | SO 220 31 500 $359 “5 25 50 tai8) 58 kx x . =e - Ht i. ren 55.0 I ; - 8, z : 
ds ee < - S A 22°32 2¢ 49, 55- 7’ 4 
C.and A 248,000 | 149,500 | 23 x 28 | 80 200 | 31,500 4071 5 ee 3 37 ~ r? =. ye a 55 7 7.0 
y oy 5 : § : 24 xX 2 a ak: § 5 
Cc. and N.W 245,000 | 151,000 | 23 *. 28:1 75 190 31,900 4366 oO “ 6.2 a * “ net +5 i i 54-9 
» ? > : : : < : 25 32 ) 47,5 5 
C. and A 243,200 |146,500 | 23. X 28 200 | 34,500 | 3027 | 5 . 5 merdabe ee ; » 6 :00 7 500 | 3685 23 : 
. J : » e 4 i . 226,05 2 x 2 | 46, O5 ) 
C.B. and O 234,900 160,150 22 x 28 200 | 31,000 3804 55.0 . : ) | oe "3 ie . = oe . 4 
r iting e oo 5 . . ts é 2 500 22 < 5° 42,0 245 6.0 
Nor. Pac. 233,250 | 144,350 | 22 x 26 200 | 31,000 2839 43-5 - 10 -O Gt. Nor ae 350 » x 32 55 210 | 41,540 2727 77.0 
C.C. and O 233,050 152,900 23 x 30 Igo 37,000 4995 54-0 9 57.0 ] ind O 08. ae 2 ae : 60 205 } > 168 2702 ; c 
A.T.S.F. (Suph.) 232,750 140,000 25 x 28 160 2,600 92 40.5 yA oe 00. F 22 209: } Gane 2792 74.5 
é : and \S P wep ar ey 00 ee x 28 210 aa =0O = § . 49 - 4 638.5 r.andG 207,450 | 185,g00 24 xX 63 180 | 39,000 3388 49-5 61.3 
¢ Pas - - ~, as . . > 
>. x 23019 5153 3419 3 Pe) . 58.8 C.S.N.O. and I 207,000 | 182,000 22 X 30 57 200 | 43,300 3122 51.0 66.0 
R.F. and } 230,800 | 143,800 | 22 x 28 200 31,600 4107 49.5 - eed / : : 3). 3 i 
3 7 gC 3 « 26 i AY y 204,900 | 181,500 22 X 30 63 200 38,900 2916 49.5 70.4 
B. and O. ; 229,500 150,500 | 22 x 28 225 | 35,020 3414 560.2 10 1 ge . : “ K 4 7 
- See . Ire : J. v4 hl 7° | 203,000 | 182,000 22 X 30 50 200 | 44,100 3226 54-0 63.0 
N.Y.N.H. and HH 229,500 |142,500 22 x 28 200 31,200 3947 aa, a ae : ‘ a 3° S 
**P ee > Pith. 4 - JI*. VO. 2 203,100 | 150,800 22 X 30 57 200 43,300 3220 54 63.0 
C'B. and QO 228,000 150,000 22 x 28 200 31,200 3932 53.5 7 “8 : dic gaoti —- 37 | ao oo ae 
“ 4 Z ; ‘ 39: 53°! 58. 32 22 25 20: 42,0 2s 40. Pa 
Gt. Northern . bed hacdoted Same 3% x 3° ak0 30,200 39% + 53-4 10 yO. 1 1" 7 : y 3 xX oO 4 id - 600 3 2 2 7 rs ; 
v <r tt > = , 3C 2 7 | : i 2 49. 7. 
N.Y.N.H. and H 227,000 | 134,250 | 22 x 28 200 | 31,600 3935 53.5 8 ¢ 773 = ie a 23 m4 [ — a 9 7 67 9 
Ses > ‘ ; ‘ “aR oer 22 2% 4 2 2,006 2 2; ‘ 
A.G.S. 224,300 134,000 22 x 28 220 35,300 3880 54-2 9 oe . : 22 +< 7 ‘ 7 1G. O 
. y ; ne y y ‘ 173,200 21 x 28 5 200 38,200 2449 46.6 70.7 
©.S.L. 222,000 | 141,000 22 x 28 200 30,000 3045 49-5 Q. 7 C ‘ : J. . 4 “st7 7 7 
LC.R 2 , . 4 en. of Ga, 163 20 X 28 50 200 34,000 2307 44.0 "1.0 
yt 222,000 141,000) 22 x 25 200 30,000 3048 49-5 ). » 2 Tage : Pe ae ? 8 rach rt 7 
: _ s -? e g dP Linke. Brazilian Cer 156,22: 21 xX 26 53 180 33,000 257% 35-5 60.9 
So. R 220,500 135,500 22 x 28 “& 200 31,500 3578 54-2 a. : . 2 j r 
> . . 3%5 : Ce ) So. Utah 148,000 20 X 24 50 200 2,600 1951 41.25 75.8 
So. k ; 219,000 | 143,000 | 22 x 28 220 40, 300 3878 54.2 . ; 65 a ; E 75 
C. and A 219,500 | 141,700 | 22 x 28 220 32,200 4078 54-0 ‘ pe ‘ : 
,- ‘, '~ / ‘ ~ . 5 3 ras ¢ ; 
A.T. and S.F 215,200 140,500 22.5 X 26 220 33,400 3595 53-5 66.5 10 in Averages 205,300 4 30 65.95 
E.P. and S.W 209,500 132,500 | 22 x 26 200 34,000 3819 52.2 8.90 ; s 4.9 
St. L. and S.1 2 pred bie gcoce POSE SOO) (Sore |. aeea. Aa S 9 $0 | 620 | 69.1 C.—-CONTINENTAL LOCOMOTIVES 
C. of Ge 187,600 | 113,700 20 <x 265 200 28,200 58 6.8 2 16 g 
a 7 357 , 335 } } I 71 6.0 
R.F. and P 180,900 116,600 , 20 x 26 200 26,070 3967 49.5 . ; | 60.0 ys ra 
B Ww and G.I S770) 409.28 . opp a Leta + 19°9 9-33 pes 979 64.0 65,000 » 5409 X 1270 12 14,200 197-7 2.35 3-72 79.0 63.0 | 100 362 
C. and Z. £03,400 adi en) SM Red 160 } 18,700 | I51S | 22.5 12.32 | 67.5 68 64,500 ) 540 x 1170 | 12| 14,200| 159.8] 2.43 3.84 | 89.0 | 65.2 | 104 | 404 
G. of N.Z. 9790 04,530 » MAE Ae ehatad £9,500 1073 agua 11.05 $1.9 99.0 63,000 50 so8 x 1400 14 14,400 170.3 3-45 81.6 50.5 Il4 357 





Averages 218,200 137,700 | 8.99 622.5; 60.8 Averages 64,100 58,000 3.68 | 83.2 | 106.1) 374 
| 





C. de F. du Nord 
Italian State 
Bavarian State 
Swiss Federal 
Swiss Federal 
Swiss Federal 

C. de F. de l'Est 


Baden State . 


Averages 


GW.R 
G.W.R 


Averages 


Gt. Northern 
a | 
Brazilian Central 


Averages 





Prussian State 
Saxon State 

Swiss Federal 
Austrian State 


Averages 


67,500 


65,700 


65,300 











65,000 $0,500 
64,400 $6,000 
64,0 O 

63,Q00 $6,500 
55,500 40,200 


68,000 


TABLE 


169,000 | 124,000 
161,000 | 123,000 


165,000 123,500 


150,000 
144,950 
160,000 20,000 





183,700 138,300 












> 


640 


660 


640 
600 
600 
600 
640 


640 


1750 
1860 
1870 
IO1O 
1780 
1790 

750 


1600 


6-0. 


BRITISH 


80.5 


AMET 








16 9,200 | 220 
| 
14} 9,980} 201.2 
| 8 —— 
14 * 9,490 157-5 
| | 
15 10, 300 | 143.2 
15| 8,420] 154 
< 
15.5 9,430 | 155.4 
| 
16 9,200 205 
12 7,570 125 


Single Expansion, 


25 206,500 1754 
25 26,500 1754 


o 
to 
Co 


Superheated Steam. 


LOCOMOTIVES. 


ICAN LOCOMOTIVES 





NENTAL LOCOMOT 












54,800 14 $1.5 
53,309 I4 37-5 
50,500 12 92.9 

14.5 33-1 

12 19-5 

[2 $3-2 

12 37-5 

12 17.0 

3-75 

Four-cylinder single expansion t Three-cylinder single expansion 


TABLE X.—Type 4-6-0. Four-cylinder Compound, Superheated Steam. 
CONTINENTAL 


LOCOMOTIVES 














60.0 


$9.04 


[150 


Tims 


1132 





Sos 


992 











Paris-Orleans 
Midi 

Baden State 
Bavarian State 
Wurtemberg 


Als 





Averages 





Averages 








e- Lorraine 


Four cylinders, single expansion. 


TABLE XIV.—Type 4-6-2. Four-cylinder Compound, Superheated Steam. 


91,850 
gt, 300 
R82 

88, 300 
88,000 


05,000 


87,800 





54,000 
49,600 
$5,000 
$7,600 


$5,100 


50,100 


TABLE 


52,100 





78,000 
/ 


73,000 


91,600 


TABLE 


57,200 





C.—CONTINENTAL 





x 650 | 1950 16 
| 
650 | 1940 16 
610 » 
hae 1800 16 
70 
1570 5 
800 4 
620 : 15 
350 
: 660 1830 16 
600 . 


XV.—Type 0-6-0. 
A.—BRITISH 








17.5 26 

15.5 26 

19 ¢ 260 

18.5 xX 26 

Is 20 

13 x 26 

18.25x 26 

17-5 x 26 

Is 26 

1d x 206 

18 26 

XVI. 
TISH 
180 
160 
180 





C.—CONTINENTAL 


» X OO 1210 10 








10,600 


12,600 


I1,400 


11,050 








Ig,200 
21.200 
18,450 
15,900 
17,300 





LOCOMOTIVES. 





200 





LOCOMOTIVES 


211.0 
214.5 
208.7 
218.4 
208 
200.5 


1284 
1403 
1630 
1428 
1208 


1209. 


Single Expansion, 


1705 





IgI4 
1439 
1699 
2053 


LOCOMOTIVES 


163 















3-94 60.03 40. 


4.4 | 53.8 


Single Expansion, Saturated Steam. 
LOCOMOTIVES 





Saturated Steam. 


5.5 

+-7 

re 

5-14 

4-99 

4-30 

4.89 

5. 67 
+. 59 
+- O4 
+: 54+ 
4.79 | 15.5 

4-9 16.2 71 
4.85 | 11.5 103 
+-43 | 15-3 53 
4-56 | 18.7 58 
3.5 15.5 73 
4.2 13.9 75 


“I 


w 








oun > 


| 





100.9 


96. 


103. 


97.° 





500 


623 





1039 


/I9 


862 


109.5 





(Nib eteit $OR O: 









SUPPLEMENT TO THE ENGINEER, Octo! 


LOCOMOTIVE PROPORTIONS. 


TABLE VII.—Type 4-6-0. Single Expansion, Saturated Steam (continued). TABLE XIL—Type 4-6-2. Four-cylinder Compound, Saturated Steam. 


















W i d ands D P Tm S G Suph A. B Cc BD I W iand s D P, Cm S G Suph A B i BD. E 
E = + « 
~~ > a3 - = = F & o = 
: eI Z 2 a i¢ oe te AP i a £ = : aE - » 1% Pe ame 
be vee 4 5 c) io Oi~ is * >is s o he > ¢ Lv oO = vl; Lis Oo 210 Oo 
= 2 o 2 = ra 8 = SiG IR = is Bis ~ 2 D Bs = A 9 oi & elk |) bigs HP a oh Ope 
= — = @ 3 ~ 3 «m= 1.0 0 1 Sid a ais P| ome = x = s e 3 4c 01s Zi gh & 
ic 7 @ = FA 2 < ® o ote Sie) 312) Mis | Bis road be = 2 bs ‘h 3 E E ° jos | SIS] 518 | TIS | ss 
Road = = Eo o % 5 5 & we | we) Sis | BIS | ele | Ble Roac 5 o Eo ie % a 5 bo | =|? a | min g | ole 
—_ v es @ ae ‘os = Oo D os = gle o|*% e;™ ‘ 3 {4 Ds c ax ° e 8 Wi oe Sc S/o vo |” 5 , si 
2 & = O ~ o. <I DL o =) Ol> > | to} © | 2 oy . Ss) 4 - _ £ ve & a Ol} 21 oo oo] & + | | oo 
r ~ bah B = = re @ ish 818 | Sis | ss | aig 3 x ie 2 = - I e a |#/8/ 8/2] Sis | biS | ais 
= ~ * be & < ¢ ols = Sis 5 |. 6. « “ : oa s = o/s A 
3 = 3° 3/32 5 3 5 | 2 ws se 86 S/S Sis = c. 3 3 |= a FA SO | & ms) Sig | go | Sig | Sis 
Pi of vv a 5 s d ” Se iB | @1e o | 01d | plo G = = E 8 =) o Be | EL, H)o o | ®o | Q/o 
‘3 a = 2 =] So | Om Bin | me | eS ‘oD = I S S = RR Ga 8 lee 
& E a fea} r= T ® > aah = 2 > 5 ni > R=} & Q & 8 & > | ry os os Tt ao 
Ng = & & < Ou 5 = = = 5 | Q 
> . oO = 3 - 4 - aS Q > 5 & 
ia) Q > p Hi t r) Nn i 
~ ~ foe ban ~ Be 
B.—AMERICAN LOCOMOTIVES. CONTINENTAL LOCOMOTIVES 
B. and A : 208,000 158,000 22 x 26 69 200 31,000 3310 54-9 }- 10 9.3° | 60.2 O4 03 PLM 93,400 55,100 650 | 2000 16 10,150 | 282.8 1.25 5°45 36.0 66.6 72.0 330 
. : . P . ’ , bs of, Be . . < a eS a 
O.R.R. and N. Co. | 205,200 | 161,200 | 22 x 28 69 | 200 33,300 3029 19-5 10.94 <9 | 67.6 
So -ac 203,300 | 160,000 22 x 28 63 200 2994 2 I I2.2 7O OS.0 C. de F. de l' Etat 91,000 5 3,400 x 640 1850 16 10,250 206.28 1.0 5.20 34.60 74.0 64.0 | 307 
D.L. and W 201,000 154,000 | 21.5 X 26 60 215 3378 94.8 9.4 651 9.8 : 
N.Y.C. and H.R 194,500 145,000 _ 22 x 26 69 200 3327 34:9 p+ 30 94; 99. 4 Ouest-Etat 90,700 | 53,550 640 | 1940 16 | 11,100 | 283.0 1.0 4.80 | 39.2 70.76 | 78.0 320 
St. L. and S.I 194,450 23 x 26 69 200 3039 47.7 11.15 770 | 63 
Hocking Valley 138, 100 20 x 26 72 200 2495 32-0 9.99 712 7 ) Paris-Orleans 19 | 54,000 ( 1850 16 11,200 | 257.25 4.07 4.56 | 43.2 60.2 84.9 351 
C. and N.W 179,500 21 x 26 63 200 | 30,900 2959 46.27 659 3: 
C.R.1. and P 173,720 | I: 22 xX 26) 63 | 185 | 31,400 2586 44.9 63 Paris-Orlean 90,400 | 52,505 650 | 1950 | 16] 10,300 | 257.25 | 4.27 5.1 | 40.0 | 60.2 | 78:2 | 352 
S.A.L. 173,700 136,850 21 x 28 72 200 29,200 2602 30.0 Il S11 69.2 | 
Brazilian Central 146,600 | 105,500 | 21 xX 26 68 160 | 22,900 1956 23-5 11.3 799 73-9 Midi 90,000 | 50,900 660 | 1940 16 9,800 | 251.25 4.05 5.2 39.0 62.7 75.8 | 359 
¢ 5 | 
Averages 159,200 4.58 | 10.72 122 68.9 Paris-Or 88,500 55,200 x 650 | 1850 16 11,400 | 283.4 4.25 4.80 $0.3 67.0 73.6 312 





Averages .. | 91,100 | 53,500 5.06 | 39.5 75.2 
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TABLE VIIL—Type 4-6-0. Four-cylinder Compound, Saturated Steam. 


3 —_AME ‘AN LOCOMOTIVES - P 
; caconaiecatdie TABLE XIIL—Type 4-6-2. Single Expansion, Superheated Steam. 
























































16 A.—BRITISH LOCOMOTIVES 
N.C. and St. L. ... | 181,400 | 134,000 a ee 66 210 ~=28, 300 2735 34.8 1.73 | 10.35 | 78.5 682 67.0 
<-/ | 
* Brazilian Central 159,000 112,000 = 68 200 26,000 2415 30.0 $-30 | 10.68 | 80.5 ? 32 ‘05.9 G.W.R . 218,000 | 134,500 | 15 x 26°) 80.5 | 225 27,700 2856 +2 54° 4.54 9-7 68.0 781 | 70-4 
Averages 175,200 123,000 4.51 10.51 707 «66.0 B.—AMERICAN LOCOMOTIVES 
C.—CONTINENTAL LOCOMOTIVES Great Northern 165,220 | 26 x 30 73 150 | 35,400 3137 53+3 O41 4-9 | 11.2 58.8 822 52.8 
5 142,200 | 26 x 206 69 160 | 34,000 2438 13:5 505 1.12 1 23:0 58.3 942 94.0 
| | | } ) 153,100 | 25 x 28 69 160 | 34,500 3010 55-0 925 4.14 | I1.4 54-9 790 78.2 
| | | ' oi . 4 f / 
Gothard R wy 79,800 49,400 a 640 | 1990 15 |} 975° 173°4 | 3-34 | 5-06 | 50.2 52 112 |} 460 t Northe n 152,000 | 26 x 30 73 150 | 35,400 3133 4-1 620 +-3 57-5 $23 75-2 
| +54 | | | | | id S.F 134,350 | 25 < 28 73 160 | 32,500 3392 5 120 4-14 5 700 70.5 
C. de F. de l'Est 76,800 | 53,200 3 ~ y 680 2090 | 15 | 8,300 | 146.4 | 3.16 | 6.41 | 56.6 $0.4 118.5 | 525 22.5 x 26 74 200 | 30,300 3320 5 763 4-95 7 669 69.5 
590 | | 2 28 69 160 37,300 2852 .O 590 3.62 .O 903 77.4 
Paris-Orleans Oo 54,000 r < 640 10 9,700 | 239-4 | a2 5-05 10.5 1°99 74-9 315 x 25 635 180 | 290,000 3.0 631 4.0 3 712 4 
| ee er 
Portuguese State 75,000 51,000 Es 640 | 1900 16 | 10,600 | 232.5 | 4.1 4.82 $5.0 30.7 86.5 322 Averages 228,700 4.51 793 73.25 
: ) 
Italian State ; x 650 | 1920 15 | 8,600 | 211.4 | 3.0 | 5212 | 40.05 0.5 : > | 335 : i So Mts em ; Sate an OC) 
| ( CONTINENTAL LOCOMOTIVES 
| 
P.L.M 70, 300 50,000 x 650 | 2 16 77 | 159-4 3-0 0.5 $9.2 3-2 OO. 4 +40 
: o ( 1s | 8.600 16 o P ( 0.8 10° 8 ian State 102,000 500 660 14 19,500 62.0 a 2.88 82.5 18.0 425 
aliz- ate oO.¢ ) > r g2 38,6 2; | ‘ -O ’ ) O7. r * 
Italian State 6g,gor $3,200 x 650 | 1920 2 | ’ } we4 | 3 he a a : fed | 40 PLM. ssc g! } p50 650 12 15,300 g 61.5 4.25 | 4.52 | 56.0 50.4 423 
fJavarian State | 640 | 1870 | 16 8,390 205.5 | 3.28 | 5-45 | 40.8 635% 70. 22 . _ - ——. 
Bavarian Sta | 4 7 3 IS] 3 pe ita| 4 » | 334 Averages 96,700 3.70 | 69.5 132 424 
Portuguese State .. 638,000 19,450 640 1900 1 | 8,70 207 eree ys Ye:Ga tT 40:7 65.4 79.G 328 
Four ¢ e expansion 
C, de F. du Nord 67,500 48,000 x 640 | 1750 16 9,200 | 220 | 2.76 5-22 | 41.0 60.05 73:9 306 
yl TABLE XIV.—Type 4-6-2, Four-cylinder Compound, Superheated Steam. 
o ¢ > 65,700 500 I | 9,950 | 201.2 2.94 40 9.2 74.0 Qg2 32 
ital State 517 1455) \ | 7 "4 } I : ieeeerune ss : aie 
° ( CONTINENTAL LOCOMOTIVES 
Bavarian State 65,300 4,500 640 14 * 9,480 157-5 2.05 4-91 | 60.1 9 -O 112.5 | 415 | 
| | 
Swiss Federal 65,000 40,500 600 1610 15 | 10,300 143.2 2.4 1.55 | 72.2 60.0 116.0 154 Paris-Orleans gi ta) 53.25 x 650 16 211.0% 4.27 62.00 4.52 50.0 0.4 | 100.9 423 
| | 
Swiss Federal 64,400 46,000 x 600 1780 15 5,420 | 154 820 9-45 54-0 9 17.5 pId Viich OI, 300 )4,000 650 1940 16 10,6000 214.5 $02 64.43) 5.10 10 53.3 96.0 125 
610 
Swiss Federal 64,00 16,000 600 | 1790 | 15.: 9,430 158.4 | 2.6 | sO. 4 61.2 100.5 jO4 Baden Stati S, 300 49,000 pen 1800 16 12,600 208. ae 0.0 3.94 | 60.03 16.4 ene 121 
C. de F. de l'Est 63,900 $6,500 640 1750 16 9,200 205 2.5 9-05 15 $1.5 5.5 312 Bavarian Stat 8 C00 48,000 piled 1870 15 11, 400 218.4 | .O 1.21 \ 7.8 102 
o7o 
Laden State 55,500 $0,200 p 640 1600 {2 7579 126 2.1 5 99.2 O1.0 O4.5 132 Wurtemberg * $5,000 17,000 O12 1800 15 11,050 208 3.95 53 22 2.2 > 5.6 108 
50 
‘ ‘ oon \lsace-Lorrain 500 18,100 660 Is 10 10,800 00 2,20 4.5 1.5 4 q 
Averages 68,000 | 47,100 5.28 | 51.0 94.7 | 387.1 ; ig - ? wees ' 





Averages 87,800 | 50,100 4.4 | 53.8 98.5 | 415 
TABLE 1IX.—Type 4-6-0. Single Expansion, Superheated Steam, 
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TERNATIONAL COMPETITION IN SHIP- 
" BUILDING. 


r eR may be alleged with regard to the supposed 
hibeapir yh = rd Eeteiels dndevietachavert, the events of the 
jast three or four years very clearly indicate that as far as 
shipbuilding for foreign nations is concerned this country 
isatpresentina condition of almost u nparalleled superiority, 
more especially as regards foreign warship and armament 
work. With one or two exceptions, which, however, go 
far to corroborate this statement, the leading shipbuilding 
firms have recently met with extraordinary success in 
securing contracts for shipbuilding for foreign Powers to 
be executed either in this country or abroad under their 
own supervision. We do not suppose that at any period 
the principal naval construction companies have been so 
busy with foreign work. That competition with the corre- 
sponding shipbuilding firms of other countries has not 
been widely felt it would be idle to deny, but in each case 
the conditions that the British firms were able to offer 
appear to have been superior to those of other countries. 
To a large extent this has been due to the very able finan- 
cial arrangements that have frequently constituted such 
a large portion of the contract between the builders and 
the foreign Ministries concerned. As regards battleships, 
perhaps even more has been due to the designs that 
wider experience in the building of the largest sizes of 
ships and guns has enabled firms in this country to pro- 
duce. The experience gained in the construction of the 
steam turbine and of Dreadnought class vessels more 
especially has proved most valuable, and though these 
general designs have been widely copied abroad, the con- 
tinual improvements in naval construction that have 
emanated from so many local sources seem to have borne 
ample fruit in the recent allocation of important contracts. 
At the same time, there is no doubt that all the extended 
negotiations which led to the final placing of the orders 
have been handled by the British representatives of these 
firms in an extremely able manner. 

In spite of intense competition, the contracts for Brazil, 
Spain, Russia, Japan, Turkey, China and Chile are all in 
the hands of the leading armament firms in England. 
The aggregate value of the sums involved in this con- 
struction is enormous. The average value of the three 
Brazilian, three Spanish, four Russian, one Japanese, two 
Turkish and two Chilian battleships—fifteen in all—is at 
least £2,000,000, making a total of no less than 
£30,000,000. For any parallel to it we must go back 
nearly fifteen years, when the Japanese and South 
American vessels were emanating from the Tyne in such 
numbers; but even these were very small compared to 
the existing orders. Competition among British builders 
alone has been severe for this business, but with the excep- 
tion of the Russian work the Armstrong and Vickers 
companies have secured it all. The only battleship con- 
tract of importance that has not been placed in this 
country in recent years has been that for the Argentine 
Republic, which went to America. There was no little 
comment at the time about the decision to go to builders 
that had never previously constructed a foreign warship 
of any kind, more especially as the price offered was 
materially less than either British or German firms were 
willing to quote, in spite of the notoriously higher labour 
rates paid in the United States. The sequel, however, 
will doubtless prove interesting. It is already stated that 
a supplementary estimate, largely exceeding in amount 
the iauenss between United States and European 
prices, has been submitted to the Argentine Senate to 
cover many additional requirements. Moreover, a very 
large portion of the machinery and forgings for these two 
vessels is actually being constructed in England. In their 
somewhat theatrical anxiety to acquire data and designs, 
the Argentine authorities asked for repeated tenders 
for these vessels from all over the world, including 
numerous firms to whom the order would never have 
been given, and it is surprising that quite so much trouble 
should have been taken and information supplied by 
various firms without more binding promises of consider- 
ation, or even of payment for the labour and advice 
involved, being entered into. As it was, the Argentine 
Government undoubtedly overburdened itself with esti- 
mates and designs, and the final settlement of the con- 
tract was not made for nearly two years after its incep- 
tion. The more businesslike attitude of the Chilian 
Ministry is in striking contrast with this continual change 
of ideas. A limited number of first-class firms was asked 
to tender to a much more definite specification which 
embodied two main designs—one with 12in. and one with 
14in. guns—each with a minor variation in the secondary 
armaments. The tenders were sent to the Chilian 
Government in April last, and the contracts were placed 
in less than three months after the receipt of the plans 
by the Government with Sir W. G. Armstrong, Whit- 
worth and Co, 

The warships ordered by the Japanese Government 
have almost invariably been constructed in this country, 
where at present an immense cruiser is under con- 
struction. It does not appear that anyone else even had 
the opportunity of quoting for this ship! The Russian 
Government, having decided to construct all its own 
ships, asked for tenders from English, German, American 
and French firms for designs of battleships, of which the 
supervision during construction in Russian yards would 
be undertaken by the successful firm. After considerable 
competition and the delay inseparable from the long- 
drawn out negotiations attendant on all Russian Govern- 
ment work, the contract for the design and supervision of 
four battleships was placed with John Brown and Co., 
Limited, and, more recently, a further order has been 
placed with Vickers Limited. 

In the case of the Spanish naval contract, the vessels 
had to be built in Spanish dockyards, which required 
practically rebuilding and arranging throughout in order 
to permit of the required construction. A large staff was 
sent out from England to conduct this work and the pro- 
gress made has been most satisfactory. The competition 








for the Turkish vessels was very keen, but the order has 
finally been placed in England. 

That six foreign Powers should entrust their battleshi 
construction to this country is highly satisfactory, still 
more so because the controlling factor is not invariably 
that of lowest cost, but rather of all-round merits of the 
conditions of the contract and the excellence of the design 
offered. None of the Powers referred to are really in the 
position to design their own ships, and the influence of the 

ssibilities of the design on the allocation of the contract 

as been very marked in many cases. It is significant 
that, after investigation of all the artillery systems, all 
vessels except the Argentine battleships will be fitted with 
the British Lisign of wire-wound gun. Krupp’s ordnance, 
the excellence of which is claimed almost daily in the 
German Press, finds no place at all; in the Argentine 
vessels American guns will be fitted. 

As regards smaller vessels, these have generally been 
built in the same works, certainly in the same country, as 
the larger ships. Yarrows built the Brazilian destroyers 
and Armstrongs the scouts; the Peruvian and Chinese 
cruisers were built at Barrow and Elswick respectively. 
The smaller Spanish ships are being built at Cartagena 
under the same supervision as the battleships. The 
Argentine Government ordered its destroyers from no less 
than five firms, one in England and two each in France 
and Germany. In this latter case competition was very 
keen indeed. With the exception of these destroyers, the 
quantity of foreign work built abroad has been very small 
during the last five years. The Greek cruiser Averofi was 
recently completed in Italy. She is now undergoing 
repairs at Devonport after being ashore at Plymouth. A 
small cruiser for Uruguay was built in Germany, although 
various British firms tendered. Four German Admiralty 
destroyers were sold on completion by Schichau to Turkey, 
but this was a special sale and external tenders were not 
asked for. 

French works, notably the Forges et Chantiers de la 
Mediterranée and Normand, have not had as much foreign 
work as was once the case. The major competition is 
undoubtedly from Germany and the United States. In 
the former country there does not exist the close relation- 
ship between the large steel companies and the shipbuild- 
ing firms that facilitates the construction in England and 
reduces so enormously the cost of steel in America. It 
was through this special connection with the Steel Trust 
that American builders were able to ask only £78 per ton 
for the Argentine battleships, against the British figures 
of £86 to £90 per ton. Whether such a figure will be 
offered a second time will be interesting to see. The cost 
of armour is less in the United States than in Europe, and 
for vessels that carry five or six thousand tons a difference 
of £10 to £15 per ton obviously means a big reduction in 
total cost. On the other hand, it is impossible to compete 
with European yards unless much cheaper material is 
available. The labour cost on a British or German 
battleship may exceed £500,000, and in the United States 
wages are vastly higher than here. Another factor which 
greatly influences the placing of contracts in England is 
the rapidity with which the vessels can be completed. 
For instance, the Argentine battleships ordered twenty 
months ago are not yet ready for launching. Dread 
noughts are built and commissioned in under two years 
in England; Germany requires between thirty and thirty- 
five months to complete hers, and they cost rather more. 
In other words, for the same outlay a purchaser of battle- 
ships will receive his vessel about twelve months earlier 
from England than from either Germany or the United 
States. The success which has attended British efforts 
to acquire contracts for foreign ships in the face of com- 
petition must be highly gratifying to the firms involved, 
but such a result is not possible without a remarkably 
good organisation for that special purpose, and, as we have 
stated, the ability to offer superior all-round conditions for 
the proposed construction. 








THE IRON AND STEEL INDUSTRIES OF ITALY. 
(By an Italian Correspondent.) 
No. VI.* 
SOCIETA DELLE FERRIERE ITALIANE. | 

Tuis powerful company, which also forms part of the 
Iron Syndicate, is proprietor of the three establishments 
of S. Giovanni Valdarno, Bolzaneto, and Torre Annun- 
ziata. 

THE WORKS OF 8S. GIOVANNI VALDARNO, 

are amongst those which can trace their origin to a fairly 
remote date, and their birth in 1873 is due to a circum. 
stance little known by the general public. I am referring 
to the discovery at Castelnuovo dei Sabbioni of the beds 
of lignite, which, though certainly not possessing high 
caloric properties, is, nevertheless, the nearest approach 
to virgin coal that this country possesses. The will-o’- 
the-wisps seen by trembling peasants hovering over the 
shell-like hollow in the Chianti hills, the lumps of “ rotten 
wood ” thrown by them on to their fires, the visits of engi- 
neers, the discovery of the beds, and the commencement 
of their exploitation are matters of local history. But the 
limits of the present article preclude anything more than 
the lightest touch upon the industry, which possesses, in 
its upper seam only, a quantity of lignite calculated at 
50 million tons. This when burnt in boilers generates 
electrical energy which is distributed at a tension of about 
35,000 volts to the principal towns of the three provinces 
of Florence, Siena, and Arezzo, lying within a radius 
of about 60 kiloms. from the mine, and which gives, 
wholly or in part, power to the works of Vobarno, Terni, 
and 8. Giovanni. These latter, therefore, rose on the 
basis of the discovery of the riches lying four -miles off, 
the idea being to utilise for the gas for its furnaces the 
large pieces of sun-dried lignite containing about 30 per 
cent. of water and with a calorific value of 4500 calories 
per kilo., while depending for the production cf motive 
power on the waste. This programme was followed out 


* No, V. appeared October 6th. 





till 1907, when a development took place parallel to that 
of the mother industry, a development which has in- 
creased the output of to-day to ten times what it was 
originally. This was caused by the solution of the vital 
problem connected with the burning of waste lignite on 
a large scale, and the consequent installation of the 
power station of Castelnuovo, in which the ironworks 
are co-interested. From that date the Ferriere di S. 
Giovanni Valdarno, abandoned its steam plant and 
substituted electricity as its motive power, whilst still 
adhering to the consumption of lignite in large pieces for 
its heating and puddling furnaces. For it must be 
remembered that in these works puddled iron is not yet 
a thing of the past, and, though only two of the four 
double furnaces capable of producing 60 tons per day are 
now generally working, yet the demand, though on a 
continual decrease, still exists on a fairly large scale, 
especially among the smaller class of clients, who prefer a 
material to which they have always been accustomed. 
Besides this, it is useful for the making of covers for the 
fagots out of waste iron, the lumps being passed under a 
6-ton hammer, and then rolled and cut to the required 
length. The aforesaid fagots, together with the puddled 
material, constitute the two sources of the iron supply, 
whilst the works of Bolzaneto and Torre Annunziata, 
belonging, as has been said, to the same company, 
furnish the steel for 

The rolling mills—These are four in number with 
rolls of 600 mm. (see Supplement—rolling mill, 600 mm., 
front view, and the same, back view), 350 mm., 
270 mm. (see Supplement—shed and roller table of mill, 
270 mm.), and 225 mm. respectively, capable of rolling 
all sizes and sections from 44 mm. square up to girders of 
normal section and of 200mm. They are served by six 
Siemens type reheating furnaces, with producers specially 
made for the consumption of lignite, and are driven by six 
electric motors, two of which are set apart for the 350 mm. 
mill and two for the 270 mm. mill, which latter is disposed 
in two planes, and is therefore, in reality, two rolling 
mills in one. The total annual productive power of these 
mills is said to about 70,000 tons, including the hoops and 
marble saws for which the works are famous. 

The wire-drawing zone (see Supplement—automatic 
wire-drawing machine) produces about 5000 tons annually 
between wire and tacks and is well found in all the 
necessary plant. 

The workshops and foundry are used for private repairs 
and renewals. 

The electric central station, furnishes energy to 135 
electric motors, driving the mills, ventilators, hoists, 
cranes, conveyors, and other similar machines. It takes 
from Castelnuovo three-phase current at 33,000 volts, 50 
periods, which, by means of static transformers and five 
rotary converters (two of which are of 1000 horse-power 
with 36-ton fly-wheel), is stepped down to 3000 volts, and 
subsequently transformed into continuous current at 500 
volts for the rolling mills. 250 volt current is used for the 
small motors and electric light. This is furnished, on the 
three-wire system, to the works and to the town. 

The establishment, which has not yet completed the 
betterments lately undertaken, occupies about 70,000 
square metres, of which a certain part is given up to the 
drying ground for the lignite. The presence of this com- 
bustible constitutes an uncommon feature in an Italian 
works, and another peculiarity will be noticed in the use 
of the slag, which is tapped into moulds and sold in 
briquettes of about 45 chili each, there being a market 
for it in this district for certain classes of building. 


THE ACCIAIERIE ITALIANE DI BOLZANETO 


cover about 63,000 square metres at the point where the 
Secca torrent flows into the river Polcevera, four miles 
north of Sampierdarena, near Genoa. From this city the 
works are easily a ible, being distant about half an 
hour by the tramway, and well repay a visit, for, though 
small, having only about 15,500 square metres built over, 
they are among those modern plant and excellent general 
arrangements of which cannot fail to be noticed. 

The motive and lighting power is, in this case, near at 
hand, and the central electric station receives it from 
the Officina Elettriche Genovesi in an alternate current of 
12,000 volts, and transforms it into continuous current 
at 220 volts, while, as a safeguard against remote contin- 
gencies, there is a Diesel motor and dynamo in reserve. 
The question of the water supply was, however, of less 
easy solution, and as the public aqueducts were not always 
to be relied on, it was thought better to sink a well, which, 
by means of two double-acting pumps, gives water at a 
pressure of 10 atmospheres, sufficient for all purposes. 

The establishment may be divided roughly into two 
principal zones, those of the steelworks and of the rolling 
mills. 

The steelworks, which, as has been said, furnish 
material also to S. Giovanni Valdarno, are placed near 
the scrap department with its four shears, electric over- 
head travelling magnet crane and electric overhead 
traveller with gripping device. The feed, on arrival, is 
taken up to the charging platform by four electric hoists 
attached one to each of the furnaces, and pushed by two 
aerial electric chargers on the Stuckenholz system, 
capable of feeding 22 tons of scrap in about forty 
minutes. The four Siemens-Martin furnaces, of 25 tons 
capacity each, have valves of the Foster type, and are 
served by a battery of eight Poetter producers with 
forced draught and slight steam injection. The casting 
pit and ingot zone is provided with an overhead electric 
travelling crane for lifting 40 tons, and a second of high 
speed and six tons power; added to which there are also 
four travelling bridge cranes of four tons burden each, 
and an electric crane for two tons. The steel casts made 
in this section run to 20 tons, and the ingots, of which 
the total annual production is about 70,000 tons, are 
made up to the same weight, those of special steel for the 
Admiralty being almost all worked on the premises. 

The rolling mills, of which there are five, are driven 
by two 700 horse-power compound tandem engines by 
Franco Tosi, by means of steam generated in two 
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Babcock- Wilcox boilers having a total heating surface of | 


340 square metres, steam superheater and economisers, 
and Desrumaux feed-water purifier capable of giving 120 
cubic metres in the twenty-four hours. The mills, for 


| certain and good market. 


which two electric cranes for the transport and changing | 


of the rolls are being made, are as follows :— 
1. Rolling mill with four housings and rolls of 530 mm. 
diameter. 


2. Rolling mill with two-high housings and rolls as | 


above. 
oscillating roller tables, have a total production in the 
twenty-four hours of about 150 tons, consisting of girders 
up to 180 mm., angle irons to 130 mm. by 130mm. and 


150 mm. by 100 mm., round to 105 mm., square to 80 mm., | 


flat to 200 mm. by 30 mm., and billets to 180 mm. 

8. Roughing mill with 500 mm. rolls, now also being 
fitted with oscillating roller tables, and used chiefly for 
the production of billets for 

4. Rolling mill for small section irons with four hous- 
ings and 300 mm. rolls, having a production of about 
40 tons in the twenty-four hours. 

5. Twin rolling mill for thin plates with a production | 
in the twenty-four hours of about 25 tons, and with 
annealing furnace annexed to it. 

The reheater furnaces are six in number, four of them | 
being of the Siemens type, one on the continuous heating | 
principle, and one reverberatory furnace. They are fitted 


for the electric aerial conveyance of the ingots to the plat- |: 


forms and will soon be furnished also with an electric pusher. 
The workshops, repairing sheds, roll turnery, refractory 
material department, chemical laboratory, and laboratory 
for mechanical tests are well arranged and fitted with | 
modern plant, the latter section having a good Mohr and | 


These two mills, which are now being fitted with | 


port, while the heavy demand for its produce ensured a 
And so the necessity for 
enlarging the base of operations soon became apparent, 
and new land was acquired and new plant ordered, until 
the partners qudeailey became the owners of about 
95,000 square metres of land, of which 3000 square 
metres were built over, and had added to their original 
mill with its 242in. rolls a set of 163in. rolls and two 
sets of Qjin. rolls, besides a wire-drawing plant and 
machinery for the making of wire nails. 

Such was the situation when the works were sold to 
the Ferriere Italiane in 1899, and in the following 
year two 25 ton Siemens-Martin furnaces were started, 
while in addition to the transforming of scrap iron, 


the rolling of steel ingots was undertaken, together 


with the making of steel sections for shipbuilding, 
and of rails and other requisites for the permanent 
way. The area of the works, too, was again increased, so 
that they now comprise about 286,000 square metres, of 
which m bar 47,500 square metres are covered by build- 


| ings, while recent improvements include a machine for 


bundling scrap and a pier for the lading and unlading of 
vessels, fitted with electric cranes and connected with the 
works by a private line. 

The Ferriere di Torre Annunziata are among those 
industrial enterprises which rise to meet a superabundant 
temporary local deruand. Their output, though increased 
from the modest figure of 6900 tons in 1887 to the present 
amount of 39,400 tons, is not sufficient to place them 
among the important ironworks of Italy. They must be 
considered merely as a component part of the Ferriere 
Italiane. In themselves, however, they are interesting 
as being one of the visible signs of that colossal scheme 


Federhaff hydraulic machine. 






The hospital and pharma- 
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which represents the first strong effort made to arouse to 


















inner side of the yoke by means of screw and wedge 
so that the thread does not pass into the lamina. 
tions—see Fig. 82. The construction of the cast iron 
a is clearly illustrated in the same engraving. The 
shaft is 1ft. 2}in. in diameter, and on to it the spider wag 
pressed by hydraulic power. Webs are cast on the pres. 
sure ring at the back of the armature core, and are 
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Fig. 33—CHARACTERISTIC CURVE OF GENERATOR 


developed as ventilation vanes. The temperature rise a(ter 
continuous full load working never exceeds 35 deg. Cent. on 
any part of the machine. 

The generator bearings are of the ring lubricated type, 
the bearing next to the coupling being of especially heavy 
pattern, as it has to carry not only the armature weight, 
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Fig. 32—2000 KILOWATT OERLIKON GENERATOR FOR THE MAIN PLANT 


ceutical departments are also well cared for in the in- | action the dormant virtues of the Neapolitan people who, | 


terests of the men, who are insured in case of accidents 
and have their “club,” subsidised by the comyany, to fall 
back on in prolonged illnesses. 

The stores are large for the size of the works, and 
occupy 20,000 square metres, thus facilitating storage 
and classification of products which, though limited to 
sections of normal type, are sought after in the market 
on account of their known quality and accuracy of work- 
manship. 


THE FERRIERE ED ACCIAIERIE DEL VESUVIO, 
commonly called, from the place where they are situated, 
on the Bay of Naples, or the works of Torre Annunziata, 
owed their origin in 1884 to the same wise measure 
as that which called into being the great works of Ilva. 
The reasons for the passing of this law, the famous “ legge 
di Gianturco,” for the regeneration of the Southern Pro- 
vinces, have already been touched on when treating of the 
Bagnoli establishment. Its consequences were, among 
others, an immediate demand for iron for the re-modern- 
ising of Naples. For the Bill had condemned to the 
pickaxe entire quarters of the old picturesque but 
unsavoury capital of the Bourbons, and modern construc- 
tions were destined to supplant human ant-heaps the loss 
of which is still deplored by foreign artists, but which were 
in reality hotbeds of degradation, of disease, and of the 
Camorra. 

It was a modest private enterprise that of Torre 
Annunziata when it started in 1885 with its single rolling 
mil] for the H-joists necessary for the new buildings, and 
its two reverberatory furnaces for the old rails used for scrap 
iron; but its site on the sea, and the railway station 
opposite its doors, gave it no mean advantages for trans- 


| though atrophied by centuries of superstition and mis- 
rule, are yet endowed by nature with some of her most 
brilliant gifts. 








THE VIGELAND ALUMINIUM WORKS, SOUTH 
NORWAY. 
By G. WUTHRICH. 
No. III.* 
DESCRIPTION OF PLANT. 

Tue general details embodied in the design of the 3000 
horse-power twin spiral turbines for the main plant will 
be gathered from the drawing reproduced on page 398. 
On page 406 we give two views, one showing the interior 
of the auxiliary power station, the other the interior of 
the main power station. 
from a different point is given in Fig. 35 on page 397. 

The four generators are of more than ordinary interest, 
in so far as it is claimed that they are the largest of their 
kind ever built. Each machine is constructed to give 8000 
ampéres at 250 volts when running at 220 revolutions per | 
minute. Fig. 32 shows the overall dimensions and | 
general arrangement of the machines, and Fig. 36 illus- | 
trates one of the sets as assembled. 

These machines are, like that in the auxiliary power- | 
house, of the auxiliary pole type, but they are fitted with | 
only one commutator. The yoke is a homogeneous steel | 
casting, split in halves and bolted together in the hori- | 
zontal plane. Both the shunt and the auxiliary pole | 
cores are of the laminated type and are fixed on to the | 
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A second view of the latter | 


' tive length of 816 mm. 


but also part of the weight of the turbine wheels. The 
armature measures 2800 mm. in diameter, the iron core 
being 390 mm. wide. There are 400 slots of 8.5 mm. 
width and 44 mm. in height. The armature windings 
are of the drum, parallel connected type, insulated b\ 
pure mica. There are two conductors per slot, each 
conductor being in section 16mm. by 5.6mm. The 
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Fig 34—OVERALL EFFICIENCY OF A UNIT 


winding pitch is :—Y, = 39 and Y2 = 37; and the air gap 


| approximately 6-7 mm.. The equalising connections are 


arranged at the back end of the armature. ; 

The commutator is, naturally, of rather unusual dimen- 
sions. It is sub divided by means of “shrunk rings” into 
three fields of 272 mm. effective width, each. The 40K ) 
hard drawn copper commutator segments have an effec- 
The commutator measures 
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1400 m: 
best mica an 
is really a misnomer 
to the drawing—are 


The rings t 











hemselves are V shaped on the inner side. 


) mm. in diameter, and is insulated throughout with | The brush-holder spindles and rockers are of a sub- 
and micanite. The “shrunk rings ”"—the name | stantial description, and are extremely rigidly built. The 
, as will be understood by reference | main brush-holder spindles are coned alternately into the 
of the Oerlikon patented wedge type. | positive and negative main cast iron current collecting 
rings. Box type brush-holders and carbon brushes are 


brackets along the turbine house wall—see page 406 
—dividing the latter from the main furnace-room. The 
bus bars are fitted with circuit links so constructed that 
the spare generator can be connected through them on 
to any series of furnaces, should the turbine or generator 








Steel wedges are inserted from both sides between the 
rings and the mica insulation ring round the commutator. 
These wedge pieces are then drawn together by bolts 


with recessed heads shaped for the use of box spanners. | 
The pressure all round the commutator can thus be very | 
equally adjusted, and the rings can be tightened up suc- | 
cessively until the whole commutator becomes quite solid. | 
This is an important feature when it is remembered that as | 
the armature passes through the various stages of manu- | 
facture, such as baking, &c., every part is subjected to | 


repeated expansions and contractions. A neat and 


lightly-built iron ladder, supported by the bed-plate, and | 
| trated in Fig. 83. Fig. 34 
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Fig. 35—GENERAL VIEW OF THE MAIN POWER HOUSE 


used. The poles are shunt wound,. are connected in | of that series be temporarily put out of commission— 
series, and have each 200 turns of 6 mm. (bare copper) | Fig. 38. All the conductors carrying 8000 ampéres 
diameter wire. The 20 coils of the auxiliary poles are | consist of five rolled aluminium rails measuring 15 mm. 
connected in series in 10 groups of 2, and have 17 turns| by 100 mm. each. The individual rails are clamped 


each. The turns consist 
of two conductors con- 
nected in parallel, each 
conductor measuring 
10 mm. by 20 mm. in 
section. 

The characteristic curve 
of the machine is illus- 


gives the overall efficiency 
of the combined units— 
turbine and generator. It 
will be seen that the test 
results are rather better 
than the guaranteed 
figures. The water was 
measured immediately in 
front of the sluices. The 
section of the water pas- 
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sage for each turbine at 
this point was carefully 
determined, and a very 
5 large number of measure- 
ments of the water velocity 
were made by means of a 
| Woltmann screw. During 
iS | the trials a steady load 
a was keptonthe dynamos 
4 i by means of a metallic 
: Md | water-cooled resistance. 
I Na Br 8 | The Woltmann screw and 
§ \ \ Ai >. | | all the electrical measur- 
—S 7 \ 2 Gos | ing instruments were cali- 
| | N Til bos t | brated by authoritative 
$ ‘} gv es | laboratories. 
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Fig. 36—OERLIKON GENERATOR ON TEST BED 


| together with air spaces of 15 mm. between them. 


The main conductors lie in covered-in concrete 
hannels formed in the turbine-house floor and in the 














Swain Sco.” 


Fig. 37—ARRANGEMENT OF CONDUCTORS IN MAIN POWER HOUSE 


well insulated therefrom, passes over the top of the com- ; when running fully loaded, and that the aluminium | wall, and are carried on porcelain insulated brackets— 
mutator and facilitates the inspection of the brush gear | furnaces are built for the same current capacity, the | see Fig. 37. The covered-in channels act as ventilation 
and the periodic cleaning of the commutator. The latter | circuit of each unit can be made very simple. Besides | ducts for the conductors. The temperature rise of the 
duty, of course, has to be carried out whilst the machines | the ordinary main conductors running from each gene- | latter after a period of continuous ful! load running of the 
are running, as they have to work for months at a stretch | rator to its series of furnaces only one set of main bus | machines never amounts to more than about 30 deg. 


without stopping. 


| bars has been installed. These bus bars are carried on 


Cent. The conductors from each machine enter the 
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; ce-room immediately above the bus bars just 
ot a pass through an aperture in the turbine 
house wall. The disposition of the conductors, generally, 
is such that beyond this wall they can be immediately 
connected to their respective furnace series. The 
shortest single length con uctor between a furnace series 
and its dynamo is about 40ft., and the longest about 50ft. 
The electrical losses are therefore small. 


Hach generator is provided with a shunt regulating resist- | 


ance of the ordinary hand-operated type, and cach machine 


circuit is provided with an ordinary moving coil voltmeter | 
andammeter. These two instruments and the hand wheel | 


of the shunt regulating resistance are mounted on a marble 


ancl. The shunt regulating resistance is built into a recess | 


in the turbine house wall, and over this recess the instru- 


Company, and under their direction arrangements were 
made for the construction of a factory for the manufac- 
ture of carbon electrodes. 

After careful inquiries had been made as to the work- 
ing of various kinds of furnaces for the baking of carbon 
electrodes, it was decided to adopt a tunnel furnace of an 
improved design. The plans of this were supplied by 
J. Walser and Co., of Winterthur. The furnace itself, as 
well as the buildings and installation for the preparation 
| of materials and forming the carbons, were carried out 
departmentally at a very low cost, although the construc- 
tion throughout is complete in every detail. The factory 
| is now in operation and is producing excellent electrodes, 
which will materially assist in reducing the cost of manu- 
' facturing the aluminium. 
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Fig. 38—DIAGRAM OF THE 


ment panel is bolted as shown in Fig. 389. The conductors 


and instrument panel of the auxiliary plant are constructed | 
on similar principles, and, as stated previously, are carried | 


through to the main power-house, so that the machine 
may be employed in conjunction with any series of furnaces 
in the main furnace-room, or so that any of the main 


generating sets may send current through into the | 


auxiliary furnace-room. A diagram of the electrical 
connections is given in Fig. 38. 

Aluminium factory proper.—Inasmuch as manufac- 
turing processes of a more or less secret nature are neve 
thoroughly safeguarded by present-day patent laws 
against infringement or copying, the writer takes the 
liberty of following precedents created by other metal- 
lurgical enterprises, and does not propose giving any 
details either of the apparatus used or the actual working 
of the process. 

Suttice it to state here, therefore, that each main gene- 
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Fig. 39-INSTRUMENT PANEL 


rator supplies its current to a series of some thirty-five 
furnaces, each furnace working at a pressure of approxi- 
mately 7 volts. The main factory is capable of producing 
about 2000 tons of aluminium a year, with one machine 
Serving as a stand-by. The auxiliary generator is avail- 
able for some twenty-five furnaces. The total capacity of 
the works could easily be increased, at a small relative 
cost, to correspond with the progress made with the regu- 
lation of the river, or so as to utilise the larger water 
supply which is available during six or seven months of 
the year. The auxiliary and the main power stations 
have each already been provided with the foundations for 
an additional generating set. 

Carbon factory.—Since the month of May, 1908, 
Messrs. Hawkshaw and Dobson, of Millbank House, West- 
minster, have been the technical advisers of the Vigeland 
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The tunnel furnace is 170ft. in length above ground, and 
has been erected in a building 217ft. long by 30ft. wide, 
thus allowing room for tram lines down the side and 
across each end. From the furnace-room the tram lines 
| pass to the carbon store, and thence to the carbon 
preparing room. The furnace is fired with producer gas 
supplied by a pair of generators placed in a separate 
building. Either of these generators is of a capacity 
suflicient by itself to keep the furnace running. In the 
carbon preparing room there are installed carbon crushers 
and mixers for dry material and paste, an air compressor 
for the sand blast, coke breakers, &c., the whole plant 
being electrically driven. The coke preparing furnace is 
placed in another room in the same building. 

General.—The aluminium manufactured at Vigeland 
is already well known. Its purity, which varies within 
high limits (99 per cent. to 99.5 per cent.) makes it a par- 
ticularly suitable metal for electrical work. The ingots 
are cast from the furnaces in suitable sizes and are either 
placed on the market as such, or are re-cast into notched 
bars and other forms, according to the various industries 
for which they are supplied. 

The Vigeland Aluminium Works and power station 
have been built at an extremely low cost, probably as 
cheap, if not cheaper, than any similar works in existence. 
| This is mainly due to the natural excellence and suitability 
| of the site for the development of a water power scheme. 
| The writer of these articles has only sought to show how 
| the power station and factory were designed and built, 
but it should not be omitted from any account of the 
| scheme that the Vigeland Company has endeavoured to 
— the villages of Vigeland and Vennesla healthy, 
| clean, and desirable residential districts for their engineers, 
| officers, and workmen. The principal members of the 
| staff are provided with houses and chalets, and up-to-date 
| cottages have been erected for the workmen. An excel- 
| lent water service has also been laid down for domestic 
| purposes, and the sanitary, fire prevention, and lighting 
| arrangements have received careful attention. The 
| district is rapidly growing ; stores have been established, 
|a new school-house has been built, and Vigeland and 
| Vennesla are so placed as undoubtedly to become land- 
| marks in the future prosperity of Southern Norway. 

The factories and power station have not detracted 
appreciably from the beauties of the waterfall, which at 
times of flood has been known to carry as much as 28,000, 
and even 35,000, cubic feet of water per second. Visitors 
who are admirers of forest scenery, sparkling waters, 
salmon fishing, and country life, find the place, it is said, 
as attractive as ever. The proprietors of the original 
estate appear also to share this view, and to appreciate 
the beauties of the district, for they have erected a 
dwelling-house at the river side, which is now sometimes 
the summer seat of Mr. Hawkshaw. 

We have been asked to state that the dimensions given 
in the second article for the guide wheels of the auxiliary 
turbine apply to the runner wheels. Futher, Messrs. 
Jensen og Dahl and Mr. J. P. Kristofferson, the contrac- 
tors respectively for the auxiliary turbine and the 
excavation, blasting, and building work at Vigeland, 
- of Christiania, and not of Christiansand as stated in 

e text. 








MEASUREMENT OF SHAFT HORSE-POWER. 


THE accurate measurement of power transmitted along 
a shaft by means of a torsion meter or torsion indicator 
no doubt owes its origin as a real practical engineering 
operation to the advent of the steam turbine. The pro- 
bable power of a steam turbine may be arrived at mathe- 
matically by calculations of pressure and speed, and it 
may also be obtained after construction by means of a 
series of actual steam pressure readings taken at different 
stages of expansion of the steam and so converted into 
power. Neither of these methods is altogether satis- 
factory, so that the twist of the shaft is now almost 
universally used to measure the power. Needless to say, 
the torsion meter must be a very exact instrument if it 
is to give accurate réadings. The amount of mean 
angular movement of the shaft due to twist is rarely 
more than one degree on about 10ft. of length in a shaft 
running uniformly, such as the shafting of marine tur- 
bines, and this is a small amount to measure when the 
shaft is revolving at a high speed, as it usually is. There 
are, of course, many types of torsion meter, mechanical, 
flash-light, and electrical, but more important than the 
particular method adopted is the question whether the 
meter is of a type which measures the twist at one 
point of the revolution only, by means of a succession of 
rapid flashes of light reflected from a mirror, or transmitted 
through slits in two or more discs, or whether it gives an 
actual all-round measurement of the torsion, embracing 
all parts of a revolution. 

Obviously, a measurement based on a succession of 
instantaneous “ spot” readings may be of a more or less 
constant nature, because they are necessarily always 
taken at the same point of revolution of the shaft, and 
yet it may be quite inaccurate as an indication of torsion. 
To take an extreme case, if a meter giving an instan- 
taneous spot reading were put upon the shaft of a recipro- 
cating engine, a more or less steady reading would be 
obtained, depending upon the particular phasing of 
oscillation of the shaft, but it might indicate twice the 
mean torsion which represents the real shaft horse-power 
being transmitted, or if placed at another point the indi- 
cation might actually be a negative one. This was 
clearly proved some years ago by experiments made for 
the purpose and published in THe ENGINEER of November 
27th, 1908, and November 5th, 1909. These results have 
been confirmed by many subsequent experiments. The 
violent torsional oscillation caused by the impulses of the 
different: pistons, combined with propeller and other 
effects, does not occur in a turbine shaft; but oscillations 
due to propeller, shafting, and wake of the ship are still 
present, so that it is always safer to use an instrument 
which gives an “all-round ”’ reading, because the “ spot ” 
reading gives no indication of such a variation if there be 
one. It should further be observed that in a reciprocating 
engine shaft the torsion thus read may be still variable in 
spite of being taken at only one point of a revolution, for 
in addition to the variations of torsion during one revolu- 
tion, there is also a very large super-a-ided variation over 
several revolutions, so that torsion at the same point does 
not lie in a straight line parallel to the zero line, but upon 
a wavy line which represents the super-added phases of 
oscillation. Hence a diagram, built up from a series of 
“ spot readings” taken at different parts of a revolution is 
not only a difficult and lengthy operation, but also an 
inaccurate one in many cases. The other important 
feature is to see that the instrument is so designed as to 
be wholly independent of the relation between the shaft 
and the surrounding supports. For land installations 
solid foundation is usually to be got, and slackness in 
bearings is the only real difficulty, but in marine work an 
instrument, part of which is supported from the ship, is 
liable to error due to deformation of the ship’s structure 
when being driven at high speed. This feature is especially 
noticeable in torpedo boats and destroyers, where the 
structure is extremely light and the power very great, and 
on readings so minute this may, and does, cause very appre- 
ciable error. To be accurate, then, the meter should be 
practically a part of the revolving shaft, and independent of 
supports which may change their position relatively to it. 
This difficulty is not a theoretical one, but is actually 
ascertained to be present to a marked degree in the case 
of light marine structures, and is, of course, quite indeter- 
minate, because the hull acts like a spring, and resumes 
its normal position when the stress is relieved. The 
repetition of zero readings is therefore no guarantee of 
accuracy of the full-speed measurement. 

The meter should also be of such a design that the 
experiments for finding the “ modulus of rigidity,” or the 
“ modulus of transverse elasticity” of the shaft, may be 
made with the meter fixed upon the shaft in the position 
it will have when fitted in its final position. The possible 
error due to a separate calculation of the modulus, and 
its application to the ascertained twist, is not a large one, 
but there is a source of error, due to a possible variation 
ef diameter of shaft, either outside, or both inside and 
outside in a hollow shaft, and to a possible want of 
absolute homogeneity of the metal, allowances for length 
of couplings and fillets, small movement at. coupling 
bolts, &e. 

If the meter be so designed that it can be fixed to the 
shaft, and the necessary turning moment applied, its 
readings may be plotted in terms of actual turning 
moment, and all these sources of variation quite elimi- 
nated. The torsion meter reading will then be a direct 
measure of turning moment, which when combined with 
revolutions gives the shaft horse-power. This is so 
obviously true, and so simple, that it is adopted as 
standard practice now by all those who realise the great 
value of shaft horse-power readings obtained by means of 
a torsion meter. 

If, in addition to these qualities, the meter be capable 
of giving not only an easily read indication at a pointer, 
but also, if required, an accurate diagram of the torsion 
and its variations, with an accompanying simultaneous 
record of revolutions, we have a complete method of 
getting an accurate indication of shaft horse-power at any 
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moment, and a permanent record for subsequent exami- 
nation. With such an instrument an interesting record 
of the variation of torsion during the process of reversing 
a turbine-driven steamer, or of cutting in an emergency 
throttle valve, or other similar operation, is easily obtained. 

The engravings we give herewith are from photographs 
of four Denny-Edgecombe recording torsion indicators in 
which all these requirements are, it is claimed, fulfilled. 
They have been made to the order of the Royal Italian 


The flange of the traveller is thus made to move 
along the tube by the twist imparted to the shaft. If 
this were measured directly, however, we should be 
subject to very serious error, for there may be, and as a 
matter of fact there always is, some longitudinal move- 
ment of the shaft itself due to thrust or expansion. This 
is eliminated by means of a base or dummy flange cast 
upon the sleeve and accurately turned. The traveller 
flange is made to fit accurately against this base flange 














Fig. 1—-DENNY-EDGECOMBSE TORSION METER WITH INDICATING AND RECORDING GEAR 


Navy, for the new Dreadnought Dante Alighieri. Fig. 1 
shows the instrument complete, with recording gear for 
taking diagrams, and Fig. 2 shows it arranged simply for 
indicating torsion on a scale and vernier. Fig. 3 shows 
the details of the indicator alone, which is designed to give 
the readings of torsion in a straight line, so that the 
recording apparatus seen in Fig. 4 may be directly 
applied to it, and continuous diagrams of torsion per- 
manently recorded. 


for setting in position, and is then drawn along the tube 
and secured to the wire rope at a convenient distance 
from the base flange. The variation of distance between 
these two flanges will thus be an exact measure of the 
variation of torsion of the shaft. 

An indicator, as shown in Fig. 3, is applied to these 
two flanges to magnify further the movement and make 
it easily readable. It has a metal frame, carrying « 
movable base plate borne on four ball-bearing;wheels in 

















Fig. 2—-TORSION METER 


The meters shown are purely mechanical in type. 
There is the usual stump and sleeve made in halves, and 
secured to the shaft; the stump rigidly, the sleeve at one 
end only, i.e., that most remote from the stump. When 
the shaft is twisted the sleeve remains untwisted, so that 
the twist produces a relative but small movement between 
the arms of the stump and sleeve. This movement is 
magnified by fine multiplying gear at the end of the arms, 
and converted into longitudinal motion of alight aluminium 


WITH INDICATOR ONLY 


grooves, and pressed upon by a spring at one end. This 
base plate in turn carries a small, light aluminium 
movable carriage with ball-bearing wheels also running 
in grooves on the back of the plate. Both the base plate 
and the movable carriage of the indicator have wheels, 
which run upon the two flanges of the torsion meter tube 
respectively. The wheel on the base plate of the indi- 
cator runs against the base flange of the tube, and is 
kept up against it by the end spring. The wheel on the 


| the larger gearing with a movable rack which is thys 
made to indicate the amount of twist, much mugnified 
and on a straight line. To get further magnification 4 
small vernier wheel is attached to it with a moving 
pointer giving the readings on a still larger scale. The 
indicator box is supported in any convenient manner fro; 
the ship or ground, but, as will be seen, the indicator 
proper, being movable in its box, depends wholly for 
position upon its contact with the base flange of the 
meter, and is thus quite independent of any relative move. 
ment of the ship and the shaft; it is really a part of the 
revolving shaft. 

This meter, it is claimed, is quite free from all the 
sources of error pointed out above, and is most suitable for 
statically testing the shaft to obtain its modulus. 

There is another form of the Denny-Kdgecombe tor. 
sion meter which will appeal to many from its simplicity 
and applicability to positions which are inconvenient, for 
personal observation, and where it is not specially desired 
to obtain permanent records of the revolutions and tor. 
sicn. It is particularly suitable as a permanent fitting 
to shafting. 

The principle involved is the same. Torsional move. 
ment is magnified ty the multiplying gear at the end of 
the arms, but instead of applying this movement to a 
traveller on the tube by means of a flexible wire, th 
movement is transferred electrically to a strong type of 
ammeter which may be fitted up in the engine-room or 
in any part of the ship. Duplicate ammeters may also 
be fitted, so that it is possible to read torsion simu). 
taneously in the engine-room, the chief engineer's cabin, 
and the captain’s cabin. The instrument is a robust 
electro-mechanical combination, and, it is stated, as 
simple to read as a pressure gauge. By simply pressing 
a button the torsion of the shaft may be read immic- 
diately, and the shaft horse-power obtained at once. Thi 
ammeter is provided with an adjuster which compensate 
for any drop in voltage, but such variations are nec 
sarily small, because the ammeter is differentially wound 
and so compensates automatically for such a change. 
Current is supplied from a small accumulator, which may 
be re-charged at long intervals. 

This design of torsion meter may be applied to thy 
shafting of any type of engine, whether turbine, steam 
reciprocating, or internal combustion. There should |x 
no difficulty with these fittings in having shaft hors 
power logged regularly on board ship as simply as pressur 
or revolutions are done at present. 

For turbines, the information so acquired is especially 
valuable, as any internal change in the turbine such as 
blade stripping would be immediately discovered by com 
paring the steam pressure at the high-pressure end with 
the resultant shaft horse-power as given under normal 
conditions, assuming the propeller to be unchanged. 
Then too, a complete record of shaft horse-power over 
the whole voyage can be obtained. The relative values to 
be attached to trial conditions and sea conditions would 
be at once indicated by this means. Other application 
will occur to every engineer who has charge of a power 
plant, 





TWO NEW LINERS. 


THE large twin-screw steamer Galway Castle, built by Harland and 
Woltl, Limited, Belfast, for the Union-Castle Line, left Belfast on 
the 9th inst., and after satisfactory trials on the Clyde, proceeded 
to Hamburg. The new steamer is 452ft. long between perpen 
diculars by 56ft. beam and 33ft. 9in. deep, with a gross tonnage o! 
about 8000, and is intended for the Union-Castle Company's inter 
mediate service to South Africa. Accommodation has been pr 
vided for a number of first, second, and third-class passengers, the 
state-rooms being large, airy, and comfortable. The arrange 
ments for working ship and cargo are of the latest type, and th: 
vessel has a complete installation of electric light. She is fitted 
with two sets of quadruple-expansion engines arranged on the 
‘balanced ” principle. On Thursday, the 12th inst., the twin 
screw steamer Zealandic, built by the same firm for the Whit: 
Star Line Australian service, left Belfast after satisfactory trial 
for Glasgow. The Zealandic is 477ft. long by s2ft Sin. beam, 
about 8000 tons gross register, and has been specially designed for 
the Australian trade. She has large cargo capacity in six hold 

two for general cargo, and four holds insulated for carrying 
frozen cargo. ‘The deck machinery and appliances for working 
ship and cargo are of a complete type, there being, in addition 
to the steam windlass, nineteen steam winches and twenty-on 


derricks. The steering gear is of Harland and Wolff's make, and 





























Figs. 3 and 4—INDICATOR AND RECORDER FOR DENNY-EDGECOMBE TORSION METER 


traveller, carefully made and adjusted to run upon the out- 
side of the sleeve. This is accomplished by a very flexible | 
but strong wire rope secured at both ends to a drum on | 
the multiplying gear, and passing round a pulley anchored | 
upon the shaft; the traveller being secured to the wire by 

a strong gripper. All the wheels and pulleys are mounted 

on ball bearings, and are almost frictionless, so that when | 
the shaft is revolving the ordinary vibration ensures | 
accuracy of position. 


movable carriage runs upon the movable traveller flange, 
and is kept against it by a tension weight, so that the 
relative movement of the flanges is transferred directly 
to the indicator when the shaft is revolving. Means are 
provided for keeping these running wheels out of contact 
with their respective flanges when not in use. 

The small movable carriage of the indicator carries a 
double-toothed wheel, whose smaller diameter engages 


| with a fixed rack upon the lower edge of the base plate, 


is capable of being worked by telemotor from the flying-bridy: 
The refrigerating machinery is placed at the after end of th 
engine-room. There is accommodation for a number of first-class 
passengers. A feature of the ship is the accommodation speciall) 
provided for over 1100 third-class passengers in enclosed rooms, 
with space on the shelter deck arranged for third-class smoke- 
room and dining-room, and also a third-class ladies’ room—a pro- 
vision that will doubtless prove very popular. ‘The propelling 
machinery consists of two sets of quadruple-expansion engines 0” 
the balanced principle. The vessel is lighted throughout with 
electricity, and is fitted up with wireless telegraphy. 
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OBITUARY. 


SIR WILLIAM J, CROSSLEY, 


Ir is with great regret that we have to record the death 
m J. Crossley, which occurred in a nursing 
in Manchester, on the 12th inst. Sir Williain’s 
jlIncss was of comparatively short duration. He was 
parently well until the end of last month, when 
“iy left his country house at Ambleside to spend a 
week-end at his Altrincham house. On_ returning to 
Ambleside Sir William was taken ill, and as his condi- 
tion underwent a change for the worse, it was deemed 
advisable to remove him to Manchester for a sur- 


of Sir Willia 


home 


gical opera 
Sth inst. 
for 


and he succumbed as above stated, leaving Manchester 


the poorer by the loss of a leader in all local philanthropic | 


objects. 


Born at Glenburn, Dunmurry, near Lisburn, County | 
Antrim, in 1844, Sir William claimed to be a descendant | 
of Norman-Lancashire stock—the Crossleys of Tod. | 


f Ast ee 
sein of whom two brothers followed William III. to 


Ireland and settled in Ulster. Although Sir William was 
of an extremely peaceful temperament, his forbears had 
strong military inclinations. His father, Major Crossley, 
was in the service of the Mast India ¢ ompany, and his 
grand and great-grandfathers both saw military service ; 
while his brother Francis William, who died some years 
ago, also served for a time in the army 
in Ireland. 

Sir William received his early 
education in Ireland, and from there 
he went to Bonn, in Prussia. At the 


age of 19 he entered the Elswick 
Works of Sir William Armstrong, 


where he received a four years’ course 
of training. At the end of this time 
he joined his brother Francis, who 
had bought an india-rubber machinery 
works in Manchester. This business 
was carried on by the two brothers for 
some years, but without much success ; 
indeed, the business almost ended 
disastrously. They also devoted some 
of their energies to improvements in 
flax - seutching machinery. The 
brothers, however, in spite of their 
temporary failure, stood together. 
Having learnt their lesson in the 
hard school of adversity, their pluck 
was destined to meet with a fitting 
reward, for soon afterwards—namely, 
in 1876—the English patent rights of 
the Otto gas engine were secured by 
them. Every engineer knows the 
pioneer work which the Crossley 
Brothers did in the early days of the 
internal combustion engine, and of the 
rapid strides which this type of prime 
mover made. The brothers Crossley 
set themselves to improve upon Otto's 
designs, and succeeded to such an 
extent that more extensive premises 
had to be found. Land was acquired 
in Openshaw, adjoining the works of 
Whitworth, and extensions were made 
from time to time until, at the present 
day, the works cover an area of about 
nine acres. In 1881 the business was 
converted into a private limited com- 
pany, and later, at the death of Francis 
Crossley, it was formed into a public 
company. 

The two brothers, Francis and 
Willian, devoted both their leisure 
and much of their wealth to philan- 
thropic work in Manchester. There 
was scarcely a charitable cause of any 
importance in that city and the sur- 
rounding neighbourhood which did not 
benefit by the purses of these two 
inen, and Francis went so far as to 
build himself a house in the district of Ancoats, where he 
laboured incessantly to improve the surroundings of the 
slum dwellers. 

Sir William was chairman of the Manchester Hospital 
for Consumption, and it was chiefly due to his generosity 
that the committee was able to acquire possession of 
the Convalescent Home at Bowdon, in Cheshire. Out of 
his own pocket Sir William extended the accommodation 
and furnished it with the most approved appliances. 
Later, his magnificent gift of £70,000 enabled the erection 
of a sanatorium in Delamere lorest to be carried out, for 
the reception of consumptive patients from Manchester 
and other Lancashire towns. He was actively engaged 
in many other charitable causes, and took particular in- 
terest in the youth of the Manchester slums, for whom 
he promoted and sustained lads’ and girls’ clubs. 

Sir William was one of the promoters of the Man- 
chester Ship Canal, and afterwards became a director of 
this undertaking. In 1903 the Corporation of Manchester 
conferred upon him the freedom of the city—the highest 
honour which it could bestow. In 1906 he was elected 
member of Parliament in the Liberal interest for the 
Altrincham Division of Cheshire. He, however, was de- 
prived of this seat at the last General Election. He was 
a Justice of the Peace for Manchester and Cheshire, a 
member of the Cheshire County Council, and in 1909 
received a Baronetcy, in which he is succeeded by the 
eldest of his three sons, Mr. Kenneth Irwin Crossley, who 
1s now head of the firm of Crossley Brothers, Limited. 


Sir William became a member of the Institution of | 


Mechanical Engineers in 1875. 








tion, which was performed on Sunday, the | 
Although the operation was effectively per- | 
ined, the patient never recovered from the shock, 


REBATES IN THE STEEL TRADE. 

| (From a Correspondent.) 

THE proposal of the Scottish Steel Makers’ Association 
| to grant rebates to those consumers who confine their 
purchases and use of steel to the material produced at 
| the associated works is a step in the right direction. If 
| once this organised method of fostering home industry | 
| becomes a fixed policy the British iron and steel trade | 
| will take a new lease of life. The one big thing lacking | 
in British industry, in face of the growing competition of | 
foreign trusts and syndicates, is organisation. We must | 
| meet organised foreign competition by organised resist- 
| ance, export bounties by export bounties, and rebates by | 
| rebates, or we shall see ourselves getting a smaller and 
| smaller share not only of the world’s trade, but of the 
business in our own home market. 

In this connection we have a splendid object lesson 
_ afforded us by the export rebates, or bounties, granted by 
the German iron and steel syndicates, and in view of the 
fact that this particular system has done more than 
anything else to stimulate German competition with 
ourselves, and to deprive us of a due share of the world’s 
increasing trade in steel in recent years, a brief review 
of the system may be timely and interesting. At any 
rate, the subject is of vital national importance. 

The German steel makers, it may be observed, have the 
| protection of import duties upon foreign steel, so that they 
| have no need of the home-made steel rebate system now 
| proposed by the Scottish association. It is in the export 
| trade where they have adopted the policy; but the 





SIR WILLIAM JOHN CROSSLEY 


principle of the thing is practically the same, and its 
success in Germany demonstrates, or at least indicates, its 
possibilities. 

It was in 1897 that the German coal, iron, and steel 
syndicates inaugurated the export bounty, or rebate policy. 
They started a carefully organised system of promoting 
exports on the co-operative bonus plan. The rebates 
were paid almost uninterruptedly for nine years, with the 
result that German exports increased more than four-fold 
while ours scarcely increased at all. Here is the record :— 

Tron and Steel Exports from 








Britain. Germany. 

Tons. Tons (metric). 
1897... ... ... 3,818,000 ... ... 768,000 
1G... ... «. 37215000 3,349,000 
Increase 403,000 2,581,000 


During the greater part of the next two years, 1906-7, 
the bounties, or rebates, were withdrawn, for home 
demands were so good in Germany that there was little or 
no need to subsidise exports, and then we had these 
figures :— 

Lron and Steel Exports from 








Britain. Germany. 

Tons, Tons (metric). 

OGD: a sas, ce Ope ee 3,349,000 
90, ses. ase cee GO, DBOOO 3,455,000 
Increase . 1,431,000 106,000 


The year 1908 started in depression, the German 
bounties were re-introduced. 
they were raised to the maximum, for the capacity of 
production had been increased well beyond home require- 


In the middle of last year | 


| ments even in good times, and now we have this result: 


Tron and Steel Exports from 


Britain. Germany. 

Tons, Tons (metric). 
1007 ws ve ss BMD 3,455,000 
1910 ... ... ... 4,594,000 4,868,000 


Decrease 558,000 Increase 1,413,000 

The connection between German progress and British 
retrogression is obvious. Germany is getting not merely 
more trade, as is natural, but is getting a progressively 
increasing proportion of the world’s total, while we are 
getting a smaller and smaller percentage of the total, and 
this circumstance is largely due to Germany's export 
rebates. 

In order to understand how the German export rebate 
system works it is necessary to note that industrial 
syndication is more complete in the iron group of trades 
in Germany than in any other great industry anywhere. 
It must also be noted that a German syndicate does not, 
as a rule, control, or swn, any works as such, like the 
American “ trusts” do, but simply governs the output and 
sale of the products of the works. Thus, a German con- 
cern manufacturing a dozen different articles may be a 
member of a dozen separate syndicates and not a unit of 
a single company or corporation. There are syndicates 
controlling almost every important. material and article 
of iron manufacture, from ore and coal to plates, bars, 
wire, machinery, and even nails. There are also district 
syndicates where local conditions are of a special 
character. But these syndicates, both district and special, 
work in wonderful harmony, consider- 
ing the frequent conflict of interests. 
Indeed, they faithfully reflect the 
military character and discipline of 
the country. é 

The usual method of procedure is 
for a number of the expert officials of 
a syndicate to visit the works and 
to record the geographical situation, 
mechanical equipment, productive 
capacity, and special aptitude of each 
of the associated concerns. Then 
orders received are allotted, prices 
fixed, and output regulated by the 
syndicate. Each establishment gets 
its due share of the trade available, 
regard being paid, of course, to the 
situation and capacity of the works. 
For example, a Russian or Austrian 
order would, other things being equal, 
be allotted to a Silesian firm, while an 
English one would go to a West- 
phalian shop. The country is mapped 
out into trading zones, and every- 
thing possible is done to avoid waste, 
overlapping, delay, and high cost of 
transit. These syndicates are really 
manufacturers’ trade unions and co- 
operative associations combined, and 
their officials and agents attend to a 
wide variety of commercial, legal, and 
other matters in the interests of their 
constituents. Raw materials are 
bought, and finished products sold on 
the most highly organised and econo- 
nical lines. 

It was in 1897, as mentioned, that 
some of the German syndicates 
adopted the export rebate policy. 
Since then the iron and steel manu- 
facturers have been subsidised in 
respect of goods produced for export, 
with the result set out above—a 500 
per cent. increase of trade. The 
unions controlling fuel, iron, raw 
steel, &c., have granted rebates on 
materials used by the rolling mills and 
finishing shops when such materials 
have gone into goods for export. 
From time to time the rebates, or 
differences, between home and export 
prices have been increased or de- 
creased in respons? to the fall or rise 
in the domestic demand, relative to 
productive capacity, the chief object being to effect 
full employment even when home demand has been 
slack. Not by virtue of superior resources, but by means 
of better organisation the Germans have made great 
headway, while we have merely marked time. The lesson 
is plain and unmistakable. 








THE CUTLERS’ FEAST. 





On Tuesday of this week the two hundred and eighty- 
eighth Cutlers’ Feast was held at Sheffield. The Master 
Cutler, Mr. Arthur Balfour, managing director of Seebohm 
and Dieckstahl, Limited, was in the chair, and was sup- 
ported by a distinguished company, including Lord Loreburn, 
Lord Strathcona, the Dukes of Norfolk and Devonshire, 
Lords Galway, Blyth, Rotherham, and Aberconway, Sir 
George Askwith, Admiral Sir E. R. Fremantle, and Lieu- 
tenant-General Sir G. M. Bullock. The speeches were, as 
usual, strung on a political and international key. Thus 
the Lord Chancellor, the chief speaker, dwelt on the foreign 
situation, the value of treaties, home affairs, and the Gov ern- 
ment’s duty. Sir George Askwith, in the course of his 
remarks, referred to the newly appointed industrial council. 
He gave it as his opinion that two or three of the great lock- 
outs or strikes of the past two years would not have occurred 
had the council been in existence. The new council would 
avoid interference, and its actions would be non-compulsory. 
It was non-political in its basis, and national in its forma- 
tion. Its duty was to stop or hinder or allay difficulties 
which might arise in any branch of the trade of this country. 
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LOCOMOTIVE EXHIBITS AT TURIN. 
No, II.* 

Ar the Turin Exhibition there are two specimens of 
the new four-cylinder “ Pacific” type express engines, class 
690, of the Italian State Railways, one by the Societa 
Italiana Ernesto Breda and one by the Officine Meccaniche 
di Milano, late Miani, Silvestri and Co. 

These engines are the heaviest and largest locomotives 
yet built for the Italian railways, but their axle loads are 
so great—17 tons—that their use will at present be con- 
fined to a short stretch of very strong permanent way— 
Chiusi to Bologna—until heavier rails and road works are 
laid to admit of their more extended employment. At 
present the heaviest train services and most diflicult lines, 
as, for example, Rome to Naples, are worked by compound 


the compound locomotives class 310. By this an 
tively to the later compound engines using steam at 
198lb. pressure. The difference of 28]b. will, it is 
supposed, compensate the sacrifice of about 30 per cent. 
in coal economy realised by compound expansion of the 
steam. In other words, a saving of something like £30 
per £100 perannum for boiler repairs is to be expected by 
the difference between the pressures of 170 lb. and 198 lb. 

As shown by the drawing reproduced on the opposite 
page, the chief novelty in the locomotive is a tapering 
fire-box and grate narrowing down to a short width 
between the trailing driving wheels. This gives a length 
of 35}in. greater than would otherwise have been 
possible, the total gain in grate area thus realised being 
7 per cent. This corresponds to the gain in an ordinary 

















Fig. 1—BOILER OF THE ITALIAN STATE RAILWAY LOCOMOTIVE 


locomotives of the “Prairie” type, class 680, whose 
cylinders are fast becoming too small for the continuously 
increasing train loads, while the small wheel load of 14.5 
tons is often insufficient for the express trains of over 
400 tons weight, which have to be taken on many of the 
sections. A slight increase of weight has been obtained 
in two engines of the “ Prairie” type by means of added 
superheaters. This increases their regular average 
economy of about 30 per cent. by a surplus of 13 per 
cent. to 15 per cent., but does not add to the power of the 
engine for a given steam admission, since, under identical 
conditions, the power indicated by superheated steam is 
as a rule rather less than that indicated by the same 
cngine minus the superheater. The addition of the super- 
heater in compound engines is therefore regarded as a 
complication by the present State Railways Mechanical 
Department, which, having adopted the Schmidt super- 


rectangular fire-box obtained simply by increasing the 
width 2in. on each side. As regards facility of firing, the 
ordinary short, wide fire-box appears to have the 
advantage over the long tapering form. The peculiarity 
of the tapering fire-box is discernible to some extent 
from the view of the boiler given in Fig. 1. 

The boiler is fitted with the Schmidt superheater. 
The superheating pipes are of Siemens-Martin steel, and 
are welded in couples at their rear extremities instead of 
being joined as heretofore with union caps. The 
Schmidt patented system of bolted header is employed 
with asbestos and copper packing rings—which during 
repairs are now usually replaced with plain copper rings, 
these being found equally serviceable. 

The locomotives of class 690 are modelled closely upon 
the preceding compound class 680. The cylinders are of 
the Plancher type, with one valve distributing steam to 


enormous saving in boiler repairs is anticipated, rela- | 


| 
valves are set for 185 lb. pressure, and large air suction 
valves are fitted on the sides of each valve chest and on 
the front end of each inside cylinder. 

The whole group of cylinders is tested at 285 Ib. pros. 
sure, as each cylinder adinits steam at 170 Ib. initial pres: 
sure. The casting of the compound group, Fig. 2, is only 
subject to the highest initial pressure, sometimes 
employed, of 227 lb. in its small cylinders only, the total 
initial working pressure of the whole group, averaged, 
rarely exceeding (227 lb. + 42 lb.) x 0.5 = 184 Ib., and 
therefore subject to less working pressure than is the cage 
for class 690. 

Except for its complicated and expensive boiler, the 
non-compound engine class 690 is not more complicated 
nor less so than the compound engine 680 from which it 
has been closely copied in allits machinery. All cylinders 
are in one block, and drive on to the same balanced crank 
axle. This latter—see Fig. 4—is of the Z type forged 
from one ingot of nickel steel by the Krupp Company, 
and guaranteed for three years’ work. A 2jin. hole is 
bored through the crank axle from end to end. The 
engine proper (boiler excluded) is a remarkable example 
of the simplicity possible in both the compound and non- 
compound classes 680 and 690 exhibited at Turin. Mach 
shows a marked simplicity as compared with every other 
four-cylinder engine, except only in the case of the Maffei 
locomotive. 

In operation it appears that working at its fullest 
capacity each type of engine will be operated at near about 
the same cut-off. This is for the reason that long cut-offs 
diminish the excessive compression usual with super- 
heated steam, and thus ec to a more economical 
working. Below 30 per cent. cut-off the Italian State 
experts experience heavy compression and uneconotical 
working, and always recommend for passenger engines 
35 per cent. minimum to 45 per cent., and occasionally 


| 55 per cent. maximum cut-off on level line, the average 


resulting economy not being excelled by any other simple 
expansion engine using the same Schmidt superheater. 

The State railways claim to have obtained the following 
results in a comparative test of three months’ duration 
with Schmidt superheated steam locomotives against 
ordinary saturated steam engine types having the same 
number of cylinders, both the simple and the compound 
operating fast passenger and express freight trains on the 
same division :— 











ro Bos 
‘3 a §& 
& ‘3 . Coal consumed 
om | %& & per 100 ton-kiloms, 
28 BS hauled, 
= | 3 | coach weight only, 
>, ifs igi 
< = S 
Tons, Kilos, 
Schmidt superheater, No, 640, 
800 to 1000 horse-power .. 206 104 4-10 
Simple saturated, No. 552, 700 | Waxias 
to 800 horse-power_ ... ..| 180 94 | 5-73 (level lines 
Compound saturated, No. 630, | 
700 to 800 horse- power ..| 250 149 | 3-95 


Express Trans ony. 


No. 630, compound saturated | 230 102 | 4-34 


' 7 
,, 40, simple saturated... 140 93 | 6-15 4 Ancona 
,, 670, ‘* Adriatic,” compound, 264 60 1-30 Florence 
,», 670, “‘ Adriatic,” compound 2°0 74 | 4-25 Bologna 
,, 670, Adriatic,” compound 268 78 | 3-59 Verona, level 


lines 





























Fig. 2—CYLINDER CASTING FOR THE COMPOUND ENGINE 


heater exclusively, prefers to increase cylinder volumes | 
in connection with this superheater as a means of 
augmenting locomotive power. The reason for this 
change is stated to be from no reason of dissatisfaction | 
with the compound system, but because the steam | 
pressure of 227]b. and 198]b. introduced in the latest | 
classes of compound engine has given rise to boiler | 
troubles which were not experienced with the lower | 
pressures of 142]b. and 123]b. employed in many 
hundreds of Italian State saturated steam simple | 
locomotives and with its many compound engines built | 
for 170 lb. pressure. 

The adoption of simple expansion with the Schmidt | 
superheater has been, it is said, mainly because it is | 
possible to revert when using sufficiently large cylinders | 
to the steam pressure of 170 1b. as heretofore employed in 


* No. I. appeared September 29th, 


| exhibited at Turin, and in Figs. 2 and 8 the groups of 


| In detail the valves of the new class are of the Schmidt 


! valve on every one of the eight cylinder covers. All these 


without any rocking mechanism. 


two cylinders directl 
and non-compound classes are 


Both the compoun 


cylinders employed in each class are shown. The 
cylinders are bolted together at their middle line, and are 
saddled over the edges of the frame plates. The main 
difference in the groups is that one has two small and two 
large cylinders and the other has four large cylinders. 


patent. In some engines Schmidt’s valve rings are re- 
introduced, and in others the Foster ring is being con- 
tinued. The special piston-rod supports bolted to the 
cylinder covers, as shown in Fig. 3, are used to prevent 
the weight of the piston riding on the cylinder bottom and 
so adding to the chances of gripping. Schmidt patented 
metallic — are used in the glands. Compression is 
relieved by a “ Coale” anti-compression and air suction 











Fig. 3—CYLINDER CASTING FOR THE SIMPLE ENGINE 


The steam pressure employed with the superheated 
locomotives was 1701b., with the saturated simples 
142lb. and 198 1b., and with the saturated compounds 
227 lb. The latter has been reduced to 198lb. without 
any increase in the fuel consumption; but as the 
cylinders were not simultaneously increased in diameter 
there was a decrease of power, and, as the traction autho- 
rities deemed increase of cylinder and boiler power with 
reduced pressures only possible for the superheater 
classes, the compound engines have since been relegated 
to lighter trains. The class 670—formerly employed for 
the fastest express trains up to 430 tons—have now 
been reduced to branch-line work with light goods and 
mixed trains of about 200 tons. The conversion of all 
classes to simple superheating working is proceeding as 
rapidly as possible without awaiting the scrapping of the 
latest conipound engines. ; 

Returning to our description of class 690, we notice 








spPeRe a eS 





capitan a 


ON AAR oe ocanat 


Rp AE Aa tists Mh 


Pea Pens 

















403 




























































































































































































.SIINIONG BH]. 
2S NIVMS ’ SYURPID SNA YZIM a/Xp pa2ue/eg 
= { a -—— -—— - —— -- — > gy 
“,- E r : — —_—— dices a. emacs ae sees ele 
7 —— oe ——- _—— _ —— 
« hiccall x ~ an - ——— - 
| fie ay q t i j=] 
| ® \ i + fis Eai 
| ee ae ru : Maka ty Chane : —wi S45 =| = tert es See et eS) eS Peet See ys om 
<— IN m Gas MB . ua 92M 1UP17 
Ni ets -— : ost q ke i apt ——- IPS4o, / —_ 
x 8 Boe ee hij Ses Sti Pie oo ala Hi — ai s30e 
Biks RIS SF Sit x fl. + TS TT A \ ae mpryeva-Z& ae es, a 
ITS 1s 8 Yas RTS SF HR 
; ‘ — SS + it | 9 FST S257 
i = Pa 5 ae + oe = atm cens Tie Sac Sa et te a . | ’ ’ : ' 
| a LSsscs TS Ses — ii a ae HA, X \ ef 12 1P& ; oA d 
| AS — —= E *395 . by =~ 0 | a —e & tole es eG 
* ole ~ sete 3 
, . = ' 
a salt “<a = T — — ee | ret hgd 
| = 0 
: = = SSS ‘ : ] 
j= pts ai 
‘ —~ — — — 
pase 
SSHE/ S49INg 4940 4)6u97 











—— OFOOl SA/xv Puy vaaMjJag A2VE)SiG 
; OO82Z/ Sawesy yo yi6ua7z /e70, —_-_—_—- 2 
+009 553008 2S0/ OS01 059 OS1Z —o}«—_____—__—_——— 95/2: 0002 


me 3 
























0s6! aon 





‘ 


US —>+—08¢, 









GIOE. JO SIABIT 
JOEY 


—— OL5 


00H 


THE ENGINEER 














































































S 

= a FR tHe) , ' “S 

. dedhubehodenbabva tated 

(Pitty D aL 
== 5en-5- sarees nese : = 5; = FA 4 St 
iS - —b g80N 12/109 ~0 yy6ua7 — 
7 Shoes sane7so9gn P L>25 {0 09M Wie $$/ 
- a ——— ~ 0861 a ee 1 we ee Oe ae W ; 
o ate ld ht eh PL 
mee es at ht SEES EEE 
06 604 04-4 62 6-40.6-44 60G¢OS6 ~-. 
——--—----—- —- 9887 Saari Set 
; y ie @) 
re 
re 
aay id 
_ 
S 
eX] 
5 (zoy 25nd vas uondrsosap 10,7 ) 
) . - ee mee ; , 
SAVATIVYU ALVLS NWIITIVGII G@HL ZO ANIONGA SSAUdXA AdAL OIAIOVI HWAACNITAO UNO 















404 


THE ENGINEER 


Ocr. 20, 1911 


—— 
$e 








that the large flues containing the superheating pipes are 
of mild Siemens-Martin steel. 


fire-box shell are of homogeneous iron (7.e., extra mild 
“ steel"). The fire-box is of arsenicated copper, as also 
are the screwed stays in all parts exposed to the fire—for 
instance, in all horizontal rows situated at less than 2ft. 
from the grate level. 


of 2 mm. thickness for abont two-fifths of its lower cireum- 
ference in order to prevent pitting of the iron and in- 
crustation. These copper sheets are held in place by 
means of galvanised iron bands riveted to the boiler. 


The copper sheets do not exclude the water, but they are | 


effective for the purpose named, and during repairs the 
copper lining is now being extended to half the interior 
circumference. The same copper sheeting is also applied 
both inside and outside on the lower part of the smoke- 
box tube plate. Tube plates of copper have been found 














Fig. @-BALANCED CRANK AXLE 


unsuccessful, because they are more liable to crack near 
the flanged circumference than are iron plates. Copper 
of 2 mm. thickness is also applied around the foundation 
ring on the side next the iron shell. Troubles due to 
incrustation and corrosion have led to the abandonment 
of systems of boiler construction involving contracted 
spaces, such as back sheets of boiler shells with the 
flange turned outwards and fire-door holes made on the 
Webb system, with fire-box and fire-box shell plates riveted 
directly together. In the new engines of class 690 the 
tire-door ring is of iron forged without a weld. 

As an additional precaution against boiler troubles in 
the engines fitted with Schmidt superheaters, recourse is 
had to the Goelsdorf system of feed-water purifying and 
heating. This consists of a cast iron reservoir, forming a 
deep and narrow pocket situated on each side of the 
boiler. Into these pockets the feed-water is discharged 
by the injectors and from them it is taken into the boiler 
through narrow slits in the top edge of the cover at the 
end of the reservoir farthest from the end by whieh the 


The ordinary tubes are of | 
iron, with pure copper ends 5 mm. thick at the fire-box | 
end. The boiler barrel, the smoke-box tube plate and | 


All others are of manganese bronze. | 


The inside of the boiler barrel is lined with copper sheet | 
| out rapidly at 28 lb. pressure. 


Particular care has ‘been observed in the construction 
of the boilers of class 690, both as to the staying of the 
plates and the methods of manufacture. The boiler rivet 
holes are drilled with a lubricating mixture of 800 grammes 
of soap to 1 litre of water, and the fire-box holes with a 
mixture of 75 per cent. mineral oil to 25 per cent. of 
graphite. The boiler is finally washed through with a 
solution of soda and water—which is left in the boiler— 
and afterwards filled up to high-water level and kept 
under steam pressure for two hours. It is then blown 


The two headers, for saturated and superheated steam, 
|are tested to 255 lb. pressure separately, and the entire 
| superheating apparatus is subjected to an equivalent 

hydraulic pressure before erecting it. The superheater is 
| fitted with automatic apparatus for working the damper 
| flaps, an automatic by-pass valve to prevent damage 
| when running with closed regulator, and a vacuum gauge 
| for the smoke-box. A Fournier pyrometer is connected 
to the right-hand valve chest, and a compressed-air 
attachment for cleaning superheater pipes and flues is 
A vital organ in connection with the 


| 
| also provided. 














Fig. 6—BISEL TRUCK 


superheater is the mechanical pump for the special high- 
flash lubricating oil. Of this about 40 per cent. more is 
required than when saturated steam is used. An experi- 
ment is being made of various types of mechanical oil 
feeders. Locomotives 69,001-2-3 are fitted with Michalk 
four-way oil pumps, model C; locomotives 69,004—5-6 
with Wakefield's six-way oil pump, and locomotives 
69,007-8-9 with Friedmann’s sight-feed six-way oil 
pumps. 

The driving of all the recent superheater locomotives 
requires the most diligent and untiring care on the part 
of the two enginemen, and each man is provided with a 
lengthy treatise on the safe working of the machines. 
The superheater engines, it is safe to say, would be liable 
to disaster on nearly every run if they were only cared 
for or operated with the same laissez-fuire as that 
bestowed upon recent compound engines, the smoke- 
boxes, tenders, and cylinders of which continuously spray 
the railway lines with water. The smart training which 
has thus been initiated on the State railways since the 
introduction of the Schmidt superheater has created a 
new class of enginemen, so that a four years’ old super- 














Fig. S-LEADING BOGIE 


water enters. In the reservoir the feed-water undergoes 
a preliminary heating, during which the substances 
suspended in the water as carbonates and sulphates are 
deposited and prevented from reaching the hottest end 
of the boiler where the circulation of water is lowest and 
the damage always greatest. The reservoir is made 
conical at its bottom end, which is tapped by a large blow- 
out pipe with cock; the latter requires to be opened at 
the end of every trip—say, 100 miles—to blow out the 
collection of sediment while the injector is being worked. 
In practice it was found that with the locomotives first 
fitted with this apparatus, class 206 of Austrian State 
Railways, the washing out of the boiler had only to be 
done every fortnight, while with the same class of engine 
minus the apparatus it was imperative to wash the boiler 
out every eight days. In the case of the engines of 
class 690 on the Italian railways, the wear and tear on 
the boilers caused by the pressure of 170 lb., it is calcu- 
lated, will be lessened to an extent corresponding with 
that due to the pressure of 127 lb. at present employed in 
the smaller types of Italian State saturated steam loco- 
motives, by means of all these improvements. 


heater engine still looks like a new one. On the other 
hand, a nearly new compound engine leaks at every 
point of engine and tender, and drips black oil from every 
rod; the underside of the boiler is hung with stalactites 
or cakes of soot; big holes are to be seen in the sheeting 
meant to cover the cylinder castings, and traces of rough 
hammering appear upon the engine motion. The 
neglected condition of the recently built compounds con- 
trasts with the splendid trim of even old superheater 
locomotives, which receive the most devoted attention 
from fitters and firemen, and compare with the best 
English practice in locomotive maintenance. 

In the details of the new engines class 690 every pos- 
sible improvement helping towards practical working and 
success has been introduced. To lessen expansion stresses 
in the boiler a sensitive bracket has been introduced con- 
sisting of the usual slides at the fire-box end with four 
articulated plates of iron placed vertically between the 
two faces and forming a sort of hinge upon which the 
weight of the rear end of the boiler is mainly supported. 
These little plates are finished bright all over and are 
identical in size, so that there is an even distribution of 














the weight on them all. The steam dome is enveloped 
by the sand-box so that the latter helps to prevent con. 
densation. While the compound locomotives huve merely 
an outer iron sheeting over the cylinders, the new super. 
heater locomotives have boilers partly and cylinders 
wholly covered with mattresses of pure carded asbestos 
fibre, the application of which should protect the boiler 
and cylinders from the great heat losses and condensa. 
tion which occur with simple sheet iron coverings imper. 
fectly maintained. 

The grates for the boilers of the superheated locomotives 
are of special form with finely divided spaces, preventing 
the free ingress of cold air, so inimical to superheating, 
when the fire burns low orin “ holes.” Two of the nine new 
engines have “ Carloni” grates. Theboiler feed-heater jg 
connected totwo Friedmann restartinginjectors. The regu. 
lator valve is of the “ Zara”’ balanced type and every axle. 
box in the engine has the “ Zara” patented articulated 
liners. The trailing pair of wheels are mounted in a Bisse] 
truck—see Fig. 6—and the leading bogie is of an entirely 
new type, as shown in Fig. 5. All wheels except the 
trailers are braked. The Westinghouse rapid-action auto. 
matic equipment is employed with the Henry moderator 
attachment for coasting. The two-phase air pump, by 
Massard and Jourdain of Paris, as used on the French 
State Railways, is also applied. The sanding apparatus 
is of the Leach type combined with hand-sanding gear in 
place of the Lambert water-sanding arrangement. | 
engines are equipped with the latest Ilaman speed-indi- 
cating recorder registering up to 130 kiloms. per hour, 
The steam train-heating equipment is on the Ilaag 
system ; all pipes therefor are tested at 100 Ib. pressure, 
All the chief details of the locomotive are patented 
inventions. The principal dimensions of the engines 
have already been given on page 510 of TH ENGINEFr for 
May 19th, 1911. 


COMPULSORY ARBITRATION IN TRADF 
DISPUTES. 
(By a Legal Contributor. ) 


WHEN there is much talk of compulsory arbitration in 
trade disputes it is well to remind the public of the working of 
this wonderful system in our own Colonies. Howsoever simple 
the Act of Parliament which enjoins the compulsory settle- 
ment of disputes may appear to be, it is quite easy to drive a 
coach and four through it and make it inoperative. Ina 
case which was recently heard in New Zealand an attempt 
was made to enforce an award of the Arbitration Court in the 
following circumstances :—The award provided (inter alia) 
that ‘‘ the minimum rate of wages for joiners and carpenters 
shall be 1s. 3d. per hour.’’ A landowner who was about to 
build certain houses on his land invited tenders for the 
carpentering work. One Roberts, who made the successful 
tender, set to work with his mate, and did the work on term: 
which did not comply with the award. The Carpenters’ and 
Joiners’ Union thereupon summoned the landowner before 
the Arbitration Court to show cause why he should not pay a 
fine. He sought a prohibition in the Superior Court, and 
escaped liability on the ground that Roberts was a sub 





contracior. After pointing out that if the Arbitration Court 
had imposed a fine it would have assumed a jurisdiction not 
vested in it, the Chief Justice said: ‘‘ In some cases it might 


have been a good thing if the Arbitration Court had had the 
jurisdiction it claimed; in other cases which have come before 
us it is fortunate that the Court had not the powers it 
claimed of interfering with the liberty of the subject. The 
present case, I think, belongs to the latter class, because, to 
decide that all contracts for the supply of labour were not 
independent contracts, but were merely arrangements for the 
supply of day labour and gave rise to the relationship of 
employer and employé, would, in my opinion, be a disastrous 
interference with individual rights.’’ As to the Act itself, he 
said: ‘‘ The Arbitration Court has, in fact, a very limited 
jurisdiction. No doubt the framers of the Act thought it 
would confer a very wide jurisdiction upon the Court which 
would enable the Court to deal with all industrial disputes, 
and that this would put an end to all strikes. Unfortunately, 
it has been found from experience that the Act confers upon 
the Court a very limited jurisdiction indeed, and in place of 
putting an end to strikes they appear to be as prevalent as 
before.’’ 

Another flaw in the New Zealand Act was brought to light 
in 1907. A member of a union became liable under the rules 
to the payment of certain fines amounting to £10. He was 
summoned before the Arbitration Court, where an application 
was made for an order that he should go to prison if the fine 
was not paid. The Chief Justice, however, declined to hold 
that the Arbitration Court had any power to send a man to 
prison. After pointing out that imprisonment for debt had 
been abolished by Statute he said: ‘‘It is not likely the 
legislature would entrust this newly created Court with a 
power which leaves it open to re-introduce a system that has 
been abolished for nearly sixty years, and which has never 
been exercised by any inferior court. It would require very 
strong words to lead me to hold that the authority of the 
Court extends to the enforcement of its orders by imprison- 
ment. Is it to be supposed that the legislature intended to 
go back to the old law of sixty years before by such general 
words as are used here?’’ 

Even if the Arbitration Court had power to imprison for 
non-payment of a fine, this method of enforcing a decree 
could not often be exercised, having regard to the fact that 
the jails would be crowded out after a big strike. ; 

The teaching of this class of enactment, as interpreted in 
New Zealand and Australia, is that so long as the employer 
need not employ unless he likes, and the workman need not 
work unless he has a mind, it is quite impossible to enforce 
“* agreement by legislation.’’ 








THE Society OF Motork MANUFACTURERS AND TRADERS, 
LIMITED —The first meeting of the Tire Section of this society 
was held at the offices of the society on Monday, October 16th, at 
3 pm., when a number of members of the Society, being manu- 
facturers of or concessionaires for motor tires, were represented. 
A committee of the section was appointed, and the matters w hich 
might be brought before that committee at their first meeting 
were considered. Amongst these were the exhibition question as 
regards the Tire Section, the carriage of tires by rail, the question 
of the number of different sizes of tires, and the standardisation 
of rims. 
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RAILWAY MATTERS. 


Ara recent meeting of the Illinois Electric Railways 
‘Association, Mr. H. E. Chubbuck, of the Illinois Traction System, 
called attention to the remarkably few failures there had been of 
the automatic block signals on that system. During August, with 
94 signals in use, making 143,904 movements, there were but 38 
failures ; the signal operation was therefore 99.97 per cent. perfect. 


Tur Bengal-Nagpur Railway Company is providing 
a new lifting shop, as an addition, much needed for handling the 
hogie-equipped stock, to the general workshops at Khargpur, 80 
that repairs may be aceelerated, ‘The shop will be 300ft. in length, 
and have a width of 60ft, The depth will be 30ft. The whole 
plant will be electrically worked, and the building will also be 
lighted with electricity. Further, it is proposed to make exten- 
ions in the fitting and machine shops. 


We hear that rapid progress is being made with the 
preliminary works for extending Paddington Station precincts on 
the arrival side. There are to be three additional platform lines, 
each 800ft. long, and a central carriage road. An additional span 
of similar design to those existing will replace the present ‘ridge 
and furrow” roofing. A great deal of property has been acquired 
and removed for the purpose of remodelling and extending the 
permanent way to enable the rolling-stock to enter and leave the 
station without fouling the main and relief lines. 


Tur Railway and Engineering Review states that the 
bridge floor and track of the Union Elevated Railway in Chicago 
are being renewed, and the new construction has been so designed 
as to deaden the noise of the trains ; 90 lb. rails 60ft. in length 
are being laid in place of 30ft. rails, and the sleepers are to be 
placed only 3in. apart, with blocks between them at the rail seats. 
''he block in each instance consists of a pair of wedges driven 
tightly between the sleepers, so that all the latter are wedged 
together at the rail seats, so forming a continuous wooden support 
for the rails, 


Tuk Midland Railway is at present engaged on an 
unusual track conversion, the line from Bedford to Hitchin being 
altered from double to single track. The branch in question, 
which is 16} miles long, was opened in 1857 as a part of the Mid- 
land’s original route to London, the company’s trains at that time 
running over the Great Northern from Hitchin to King’s Cross, 
On the Midland obtaining its own access to London in 1868, when 
the line from Bedford to St. Pancras was opened, the Bedford- 
Hitchin section fell to the level of a cross-country branch. The 
existing passenger service is six trains a day each way on week- 
days, with seven on Tuesdays, and no trains on Sundays. By con- 
verting the line to single track, which is adequate for the traffic, 
appreciable maintenance economies will be effected. 


TueRE is much new railway construction in Natal. 
The new lines authorised at the last session of the Union Parliament 
to be constructed in Natal were as follows :—(A) Stuartstown to 
Union Bridge, 16 miles. The line is to be of 2ft. gauge, and the 
estimated cost is £48,665, (B) Winterton to Bergville, 18 miles. 
The estimated cost of this line, which is to be an extension of the 
Upper Tugela branch, is £84,391. (C) Greytown to Krantzkop, 
23 miles. This line, which is a north-easterly extension of the 
Vietermaritzburg-Greytown line, is estimated to cost £167,534. In 
addition to the foregoing, 37 miles of the 69-mile Piet Retief- 
Vryheid line from Piet Retief in the Transvaal to Vryheid in 
Natal is within this province. The estimated cost of the entire 
line is £389,105, and construction to the value of £208,650 pertains 
to Natal. 


An interesting comparison between the oldest locomo- 
tive in the United States and one of the latest heavy passenger 


locomotives is made by the Pennsylvania Railway, and shows the | 
progress made since the first train was put into service eighty | 


years ago. The old locomotive is the John Bull, which is on exhi- 
hition at the National Museum in Washington. ‘he Pennsylvania 
locomotive is of the ‘‘ Pacific” type, and is the most powerful 
passenger locomotive used on that line. The weight of the 
locomotive and tender of the this engine, when loaded with 
coal and water, is about 430,000 lb., as against 24,625 lb. for the 
John Bull. The driving wheels are 80in. in diameter, as against 
fdin. The boiler of the modern locomotive contains 359 tubes, 
20.9ft. long, having a heating surface of 4420.6 syuare feet. The 
tubes in the John Bull are 74ft. long, and have a heating surface 
of only 213 square feet. 


On December 18th the Atchison, Topeka, and Santa I'é 
Company will put a new fast train to run once a week between 
Chicago and Los Angeles, Cal. It will leave Chicago at 8 p.m., 
Kansas City at 8 o’clock the following morning, and arrive at 
los Angeles at 9 a.m. on the third morning. Eastbound it will 
leave Los Angeles at 6 p.m., arrive in Kansas City at 11 p.m. of 
the second day and reach Chicago at 1l am. the third morning. 
It will make the trip to Los Angeles from Chicago in 63 hours, 
and from Kansas City in 51 hours. This will reduce by 5 hours 
and 30 minutes the fastest present schedule from Chicago to Los 
Angeles, and by 7 hours and 45 minutes the fastest schedule from 
los Angeles to Chicago. The new train will bave compartment, 
drawing-room, observation and sleeping cars, a club car and a 


dining car—all new cars—and will carry a barber, a ladies’ maid, 
and a stenographer. The cars are all steel underframe with wood 
interior. 


Rat wear on a 9 deg. curve on the Baltimore and Ohio 
Railway has been recently studied to compare the titanium 
lessemer rail with the open-hearth rail. The tests were made 
over a distance of 45 rail lengths on the east-bound track, which is 
on a 0.9 per cent, down grade and is rock ballasted, he gauge 
was 4ft. S#in., the superelevation 6in., the rail of the 901b. 
American Railway Association's section ‘‘B” and the joints of 
the Duquesne type. Four grades of ferro-titanium rail were used, 
beginning with one containing 0.03 per cent. metallic titanium at 
the east end, then 0.05, 0.10 and 0.15 per cent. respectively, and 
finally open-hearth. ‘The ferro-titanium rails contained from 0.45 
to 0.50 per cent. carbon, while the open-hearth rails contained 0.64 
per cent. The test lasted 338 days, showing a ratio of wear as 
follows, based on the averages, with the wear of the rails contain- 
ing 0.15 per cent. titanium as unity :—High rail, open-hearth, 1.32 ; 
0.15 per cent, titanium, 1.00; 0.10 per cent., 1.42 ; 0.05 per cent., 
1.43, and 0.03 per cent., 1.57. Low rail, open-hearth, 1.70; 0.15 
per cent. titanium, 1.00 ; 0.10 per cent., 1.05 ; 0.05 per cent., 1.15, 
and 0.03 per cent., 1.86. 


Tue latest type of Gilbert replaceable ear trolley frog, 
which has had a thorough trial on some of the large western lines 
for several years, is referred to in the columns of the Hlectrician. 
I'he first. of these frogs was made twelve years ago, and showed 
many economies over the one piece type frog, but the makers were 
not willing to place it on the market until they had perfected the 
design and arranged a bronze composition that would exactly 
meet the peculiar working requirements. As the frog is now 
made it consists of a long pan terminating in 10in. leads. These 
have at the end strong plates, to which are attached heavy ears 
of the clinch type. The frog and ears are cast in bronze of a 
special composition of the greatest rigidity and toughness. The 
long pan, with an inclined plane at each end, is claimed to ensure 
an easy transition of trolley wheel between the tongue and pan. 
"his adds greatly to the speed and safety of the car operating over 
these frogs. Each frog is provided with six guy rings, two on 
ee sides of the centre of the pan and the other four at the 
plates on the end of the lead. When these frogs are in place on 
the wire practically all the wear comes on the ears, which may be 
= quickly at small cost and without interfering with the 

atic, 


NOTES AND MEMORANDA. 


A RECENT proposal for the manufacture of aluminium 
from its silicates is as follows :—Aluminium silicate is mixed with 
iron ore and carbon in the electric furnace. The product is ferro- 
silicon and an aluminium slag containing only a little silica and 
iron oxide. The slags may be pulverised, the globules of ferro- 
silicon improved by magnetic separation and the alumina used in 
preparing metallic aluminium, 


Propucer gas from lignite is used in a gas power plant 
by the Olympia Brewing Company, at Tumwater, Wash. This 
plant has an engine of 250 horse-power, which drives a refrigerat- 
ing machine and direct-current generator by belt. The gas is 
furnished by an up-draught suction producer, and passes through a 
scrubber and centrifugal washer before it goes to theengine. The 
lignite has 7400 British Thermal Units per pound, and 1-9 lb. are 
required per horse-power hour. 


ConcrETE poles are made in Germany of a hollow 
reinforcement of wire filled with a composition of cement, sand, 
and asbestos, which is dried by being rotated from eight to ten 
minutes at 1000 to 1500 revolutions per minute. The centrifugal 
force exerted during this operation is said to impart density and 
strength to the concrete. The maximum dimensions of these 
— of which over 5000 have been used in Dresden, Prague, and 

ipzig, are 46ft. in length by 16in. diameter. 


| Recovery of tin from tin scrap, used tin cans, old tin 
pipe, worn driving-box linings, drosses, old solder, bronze 
sweepings, &c., in the United States is increasing. From these 
materials the recovery of tin is commonplace and expected except 
from used tin cans ; in them the loss of tin is enormous. The tin 
recovered during 1909 as tin amounted to 2423 short tons; in the 
form of alloys, such as solder, babbitt metal, bronze, &c., 3092 
| tons ; a total of 5515 tons, equal to more than one-ninth of the tin 
| imported into the United States and worth £656,285. Besides 
' the money value involved, the world’s tin resources were increased 
by so much—-a very real conservation. 





Ir is reported in the columns of the Electrical Review 
that experiments are being carried out at the Parramatta Sewage 
| Works on the utilisation of sewer gas for motive power. Cas is 
| taken from the septic tanks to a 2 horse-power gas engine coupled 
| to a dynamo and used for illuminating the grounds. The quantity 
| of gas generated per cubic foot of sewage has not yet been ascer- 
| tained with any degree of certainty, but there is no doubt that it 
| is much superior to coal gas in point of cleanliness. Tests are also 
| being made to ascertain the average calorific value of the gas. 
| There seem to be commercial possibilities in the scheme and 
| undoubted advantages from the health point of view, as it is 
| obviously better to consume the gas than to allow it to escape into 
| the atmosphere, as is done at present. 


| THE subject of pressure rises on alternating current 
| circuits has recently been discussed in an article by Mr. J. R. Dick. 
The rises of —— due to resonance and capacity effects are 
considered. The following methods of preventing resonance are 
mentioned :—{A) The use of a sine-wave alternator. (B) Perma- 
nently earthing the outer at one or more places through a non- 
inductive resistance. (C) When connecting an uncharged main to 
a separate generator, run up the latter to the speed of normal 
frequency before exciting the field. (D) When connecting an 
| uncharged main to the bus bars, employ some form of charging 
gear or gradually cut out a non-inductive water resistance placed 
| in series with it initially. The pressure rises on opening and 
| closing circuits are also discussed. ‘To guard against the effects 
| of a short-circuit is difficult. In order to prevent the high pressure 
due to this or to resonance from damaging the insulation between 
the inner and the earthed conductor some form of lightning 
arrester must be used. 


In many places, states the Hlectrical Review, iceworks 
have been established in connection with electricity works; there 
are 212 such combined works of 50 to 500 kilowatts in America. 
The results show that a fair income may be derived from the in- 
dustry. One factory, for instance, produces 25 tons a day and 
supphies cold, so to speak, to four great cold stores ; 65 kilowatt- 
hours are consumed per ton of ice. ‘The ice is sold for 12s. 6d. per 
ton, and the net profit amounts to 0.75d. per kilowatt-hour. A 
factory employing the compression method only consumes 50 to 60 
kilowatt-hours per ton. Another electricity works is able to pro- 
duce 10 tons of ice per day, and during Jnne-September, 1910, de- 
livered about 9880 tons of ice, which was sold at prices varying 
between 2s, 9d. and 4s. 7d. per 2201b. The income amounted 
to 26s. 5d. per ton ; the expenses in connection with manufacturing, 
&c., were 12s. 4d. per ton. When administration and other ex- 
penses were deducted, there remained a net profit of £480, repre- 
senting 13 per cent. on the capital. The sale price at this factory 
was, for a consumption of less than two tons a month, 4s. 7d. per 
100 kilos.; for two tons, 3s. 8d.; for eight tons, 3s. 3d.; and for 
more than eight tons, 2s, 9d. 


We hear that exhaustive tests have recently been made 
by Mr. A. W. Sharman with instruments invented by him for 
telephoning through water without wires, A small telephone 
station has been erected in a room in an hotel on the cliffs at 
Pegwell Bay, and the other station has been fitted up on a motor 
boat cruising in various parts of the bay, The microphone used 
in speaking is connected in series with a battery of four or five dry 
cells and an impulse coil, the coil being of special construction, 
and giving very short induced currents of high potential, which 
are communicated to the water by two wires, connected to the 
terminals of the coil and terminating themselves in plates buried 
in the sand or submerged in the water. ‘T'wo similar plates, con- 
nected direct with a very low resistance telephone receiver, enable 
the speech to be ‘‘ picked up” at distances of a mile and more. 
The speech transmitted through the water has been very distinct, 
and the system has shown good possibilities of its being used as a 
means of verbal communication between two ships, such as a 
battleship and a submarine. The effect is very directional, and 
another advantage is that, with a small tuned buzzer, telegraphic 
signals can be transmitted through the earth or water for a dis- 
tance of several miles. ‘The primary energy required is extremely 
= four watts sufficing to telephone over a distance of two 
miles. 


BrIQuETTING tests of lignite have been undertaken at 
the fuel-testing plant at Pittsburg to ascertain the following 
facts :—(«) The possibility of briquetting American lignites with- 
out adding binders to them. (/) The suitability of the German 
brown coal briquette presses for briquetting American lignites. 
(c) The percentage of moisture needed in the briquette material to 
give the best briquettes. (d) The approximate commercial cost of 
briquetting lignites. (e) The weathering qualities of briquettes as 
compared with raw lignites. An additional purpose of the tests 
was to provide a supply of lignite briquettes from which to deter- 
mine their value as («) steam fuel under boilers, (/)) gas producer 
fuel, and (c) domestic fuel. Enough testing has been done to 
indicate that some American lignites equal German lignites in fuel 
value, and that they can probably be made into briquettes on a 
commercial scale, without the use of binding material. Three 
samples of lignite, one from Texas, one from North Dakota, and 
one from California, were made into satisfactory briquettes, 
without the addition of a binder. It was proved that some 
lignites, after having been slacked by exposure, could be made 
into briquettes without the use of any binding material, notwith- 
standing a general opinion that this could not be done. Cohesion 
and weathering tests demonstrated that good briquettes endured 





handling and resisted the weather much better than the lignite 
from which they were made. 








MISCELLANBA.. 


A WELL-KNOWN civil engineer in America has recently 
made public his personal experience of the behaviour of concrete 
under attack by lightning. He says that a reinforced concrete 
water tank at his country residence was struck a short time ago 
without causing injury, the only effect having been to vitrify the 
texture of the concrete in places, 


Tue preservation of iron in concrete is again demon- 
strated in the demolition of an old gasometer in Hamburg, 
Germany. ‘This structure was built about 1852, and when taken 
down forty-eight years later, the iron anchor bolts which had been 
completely encased in a cement concrete were found to be as fresh 
and bright as new iron, with no traces whatsoever of rust. 


Ir is reported in the Times that an extensive irriga- 
tion sch is being considered by the Water Board of \an Rhyns- 
dorp, in the western portion of the Cape Province, whereby it is 
proposed to irrigate land on both banks of the Oliphants River and 
along the lower reaches of the Deorn and Hol Rivers by means of a 
system of canals, ‘The scheme, which is estimated to cost £155,000 
includes weir and headworks, regulator, scour sluices, excavation 
of canals, two tunnels, retaining walls, siphons and road bridges. 


Tue United States Bureau of Ordnance, Navy Depart- 
ment, has recently carried out some experiments at Indian Head 
with a new type of gun designed for use against aircraft. The 
chief feature of the gun is its extremely high angle of fire. It is 
an ordnance sérvice one-pounder, mounted on a special carriage 
designed to take the exceptionally heavy recoil in high-angle fire. 
In the tests the mounting stood the shock very well when the gun 
was fired vertically. Further experiments will be carried out, 
and it is hoped in the near future to bring out similar three and 
four-pounders. 

AccorpinG to the Electrician, there are only 62 central 
stations in European Russia, On the other hand, St. Petersburg 
has the largest number of incandescent lamps in use in a 
to population of any city in Europe, the figures being 440 per 1000, 
as compared with 240 for Vienna, 185 for Paris, 184 for London and 
176 for Berlin. Our contemporary states that the corresponding 
figure for the borough of Manhattan, New York, is over 2000, 
and for Brooklyn over 1000. The rates per kilowatt-hour in 
Russia vary from 6}d. in Kiel to 8}d. in St. Petersburg and 
1s. 04d. in Moscow. 


In Lyons, pavements made of glass have been in use 
for some time. They are constructed of ceramo-crystal, ceramic 
stone, or devitrified glass, and are laid in the form of blocks, 8in. 
square, each block containing sixteen parts in the shape of 
checkers. It is said that these blocks are so closely fitted together 
that water cannot pass between them. The whole pavement 
presents the odd effect of a huge draught board. The special 
advantages claimed for this style of pavement are that it has 
greater resistance than stone, that it isa poor conductor of cold— 
ice, accordingly, not forming readily upon it—and, finally, that it 
is more durable than stone and much cheaper, besides affording 
no places for lodgment of microbes. 


AccorDING to a contemporary, experiments have taken 
place at Portsmouth in connection with a device for controlling 
submarines and torpedoes by means of Hertzian waves. It was 
fitted to one of the old submarines of the Holland type, and tests 
were carried out by officers of H.M.S. Vernon torpedo school at 
Portsmouth. The experiments were strictly confidential, but the 
results are said to have proved very satisfactory, as the submarine 
was completely under the control of the wireless instrument 
operators while on the surface. Further tests are to be carried 
out with a submarine fitted with this device while submerged. No 
one was on board the vessel at the time, and the movements of the 
submarine were controlled at some distance from it. 


Tuer Electrical World reports excellent progress in the 
new Spokane power-house, which is being erected by the Water 
Power Company, Spokane, Washington, at Long Lake, four miles 
from the Little Falls. The cofferdam is complete, and prepara- 
tions are being made for commencing a dam which will be 140ft. 
high. The new plant will be equipped with four 22,500 horse- 
power turbines, each direct-connected to 15,000-kilowatt 400-volt 
three-phase 60-cycle generators. The turbines are to operate under 
a head of 140ft. The transformers that will be installed to step 
up the pressure to 60,000 volts will comprise either four 15,000- 
kilowatt three-phase, or twelve 5000-kilowatt single-phase units. 
A transmission line will be built connecting the new power-house 
with an existing station at Little Falls, and eventually a tower 
line will be constructed for a distance of 50 miles north of the 


river. * 
In his annual report, the British Consul-General at 
Diisseldorf draws attention to the success which has attended the 
adoption of the hydraulic stowing of coal waste in pits in his dis- 
trict, and enumerates many of its advantages, among them being 
the inerease of the total output of coal per annum, the reduction 
under given circumstances in the consumption of pit timber, the 
effectual prevention of underground fires and the great dangers 
connected therewith, the favourable action against the dangers of 
firedamp, the possibility of winning coal out of the lower seams 
without injuriously affecting those above, the winning of deposits 
which were formerly considered lost, as they had to be left in as 
pillars, the securing of the surface against damage, the prevention 
of flooding of pits by surface water, and the reduction to a mini- 
mum of the danger to life and limb from the falling in of stone 
and coal, 

A LECTURE was delivered recently by Mr. W. H. Casmey 
before the Brighouse Engineering Society on ‘‘'‘The Yorkshire and 
Lancashire Types of Boilers.” ‘The lecturer pointed out that the 
Yorkshire boiler was a modified form of the Lancashire type, but 
its length was only two and a-half times its diameter, while the 
two furnace flues expanded from front to back. This expansion 
had the effect of putting the greater part of the water at front 
of the boiler, where the bulk of the heat was transmitted, and 
of giving the larger heating surface at the rear of the boiler, where, 
of necessity, the smallest quantity of water was placed. The 
deadweight of the Lancashire boiler, with water up to working 
level, was 54 tons, and that of the Yorkshire type 45 tons, From 
comparative tests it was ascertained that the Yorkshire boiler 
would give asa minimum 10 per cent. higher efficiency than the 
Lancashire, shell diameters and draught being the same, equal to 
a reduction of from 2 lb. of coal per horse-power to 1-8 Ib. 


Accorp1nNé to a consular report, less business was done 
in Germany itself during 1910 by the builders of electric light and 
power stations, but the foreign trade improved, South America 
and especially the Argentine Republic being good customers. 
Russia also gave good orders, but the customs conditions are 
unsatisfactory, and a further rise in the duty on electrical articles 
is expected. Satisfactory business was also done by the builders 
of overhead electric railways, loading plant, and soon. Not much 
change was recorded by the makers of machines for the chemical 
and allied industries. The trade with foreign markets, especially 
with Russia, improved considerably, while the trade with the 
United Kingdom remained at the same low level. The Nether- 
lands, Belgium, France, and the British Colonies and the United 
States purchased machines for treating bones, manures, &c. The 
sale of bicycles did not increase during 1910, and prices were very 
low. The import of foreign machines decreased, but German 
bicycles, especially“in the Netherlands and Scandinavia, were hard 
pressed by British manufactures. The export to South America 
maintained the level of the previous year, and there was some 
demand for bicycles in the German colonies. Motor bicycles were 
not much in demand. 
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DEATH. 


On the 7th October, at Durban, Darnton CHARLES Davey, Chief 
Engineer of the Natal Harbour Board Works. 


THE ENGINEER. 














OCTOBER 20, 1911. 





Suburban Transportation Problems. 


A LARGE part of the very general interest taken 
in the paper read before the British Association 
some weeks ago by Mr. W. Yorath Lewis, dealing with 
Continuous Service in Passenger Transportation, 
must be credited to the interest taken by the public in 
any scheme whatsoever which promises an increase of 
travelling facilities. It is not that this particular 
proposition is immediately practical, but any pro- 
posal which touches our rapidly developing “ travel 
habit ’’ is certain to be widely noticed and discussed. 
The growing facilities for travel in the metropolis, 
so far from satisfying public’s needs, seem only to 
whet their appetite for more. Beyond a certain 
point, however, it is not easy to increase them. 
At the present moment, it is true, there are 
several inconvenient, and almost unaccountable, 
gaps in the inter-connections of the various ser- 
vices, notably those at Charing Cross and at 
Paddington, but these are now in course of amend- 
ment. The immense capital cost of tube rail- 
ways limits their number, and if further lines 
are laid down, one may be sure it will only 
be after the relationships between schedule speeds 
and distances between stations have been very 
carefully scrutinised. At present, a quite usual 
distance from station to station is half a mile, and 
this almost seems the economic limit for the present 
intermittent system of working. When distances 
between stations are great, the energy put into the 
line is almost entirely employed in overcoming train 
resistance. When, however, the stations are as 
little as half a mile apart it takes just about as 
much energy to get the train up to speed as it 
does to propel it from station to station. This is 
easily proved to be the case. The kinetic energy 
that has to be imparted to every ton weight of 
train to get it up to a speed of 20 miles an hour is 
14 foot-tons, whilst the work done per ton weight 
of train in overcoming train resistance equal to 12 lb. 
per ton, for a distance of half a mile is also 14 foot- 
tons. Only half the power put into the motors 
is therefore usefully employed. The other half 
is stored in the moving train, and is irretrievably 
wasted in stopping by the grinding of brake blocks, 
wheels, and rails. This loss is bad in many ways. 
It not only absorbs wastefully half the power put 
into the line, but actually damages both perma- 
nent way and rolling stock. The rectification of this 
damage has, in fact, become a special problem on 
some of the electric lines in London.. That this 
waste of energy occurs is no new discovery, and 
many attempts have been made to adopt some 
regenerative principle which would restore to the 
power-house the energy given out by the stopping 
train. None of the schemes, though, appear to be 
able to save more than a small fraction of the lost 
energy. Although the necessity for solving the 
problem becomes more and more insistent as 
shorter runs than half a mile between stations 
are considered ; in fact, if the average distances 
were reduced to a quarter of a mile, it would be 
found that by far the greater part of the energy 





supplied would be wasted in this way. 


A further consideration is that with short 
distances between stations a large initial accelera- 
tion is needed in order to maintain a schedule 
speed high enough to attract the public—and high 
acceleration by present methods of operation is 
very uncomfortable for passengers, calls for unduly 
large motors, and necessitates heavy draughts of 
current from the generating station. The highest 
initial acceleration on the railways in London is 
found on the District and Metropolitan Railways, 
where readings of over 3ft. per sec. per sec. sometimes 
occur. Now it is in respect of regenerative action 
and of high accelerations that Mr. Yorath Lewis’s 
proposal is chiefly attractive. The Adkins-Lewis 
system, as it is called, provides for a long screw, 
with a variable pitch, being laid between the rails 
and for the carriages to be ‘‘screwed’’ along on it. 
The shaft extends throughout the route, and is 
rotated at constant speed, so that the velocity of 
the cars is directly proportional to the pitch of the 
spiral engaged. The shaft is carried in- cradle 
roller bearings, and is driven at intervals of about 
a quarter of a mile. It is clear that by the use of 
a very slow pitch in the stations the carriages would 
be brought almost to rest—say, two or three miles 
an hour—and that by a quick pitch between 
stations a high speed could be obtained. It is also 
clear that a stopping train would help to turn the 
screw round and so feed energy into the system, 
and it is even stated, on the basis of preliminary 
tests, that as much as 80 per cent. of the energy is 
recoverable in this way. A further claim is that 
by suitable choice of the rate of increasing the 
pitch on leaving a station any required acceleration 
can be given to the train, and the rate of giving 
that acceleration can be graduated, which is very 
important. 

On existing railways the acceleration is put 
on almost instantly to its full amount, and it is 
this that wrenches the rolling stock and throws 
over the unprepared passenger. It is analogous 
to the blow received when a train runs off a 
straight track on to a circular curve without the 
intermediacy of any transition curve; and just as 
it is found advisable to graduate the rate of gain of 
lateral acceleration around curves by the insertion 
of transition curves, so it is desirable to graduate 
the starting acceleration as a train begins to move. 
It is quite common for the starting acceleration to 
rise from zero to 2ft. per sec. per sec. in a quarter 
of a second, or less, corresponding to a rate of gain 
of acceleration of at least 8ft. per sec. per sec., 
which we may for convenience call 8 units. 
Sometimes it may be as high as 10 units. The rate 
of change of acceleration is even more violent in 
stopping. It is perhaps the sudden release of the 
retarding force of the brakes on stopping which 
causes more discomfort to passengers than anything 
else in the motion of a train. The loss of retarda- 
tion is often as high as 20 units. The effect is 
most felt by passengers who happen to be standing ; 
as the braking effort is put on, and gradually 
increased, the passenger gently changes the 
angle at which he stands on the floor until he 
is perhaps 10 degrees out of the vertical, and 
in this position he is in equilibrium under the 
applied forces. Suddenly, in less than a quarter 
of a second, this equilibrium is destroyed, and 
the passenger finds himself at a considerable 
angle with the vertical, and begins to fall over. 
Apart from other considerations, a vital objecticn to 
increasing acceleration in existing services is that 
we have already arrived at the limit of what 
passengers will willingly endure when, as at 
present, the whole accelerating force is applied 
practically instantaneously. There would be no 
objection to increasing the acceleration to 6ft. or 
even Sft. per sec. per sec. if it were applied 
gradually, and it is to this feature that inventors 
should devote their attention. There must be 
much hesitation in saying that Mr. Lewis’s system 
is a practical solution of the problem; but there 
can be no doubt that the two features of regenera- 
tive action and of graduated acceleration and 
retardation are those which more than any others 
need studying if there is to be any material increase 
in the speed and facility of suburban transportation 
in London. 


Workmen’s Compensation. 


THE number of accidents which occurred in 
factories and workshops, mines, and on the railways 
in 1910 experienced a large increase as compared 
with the preceding year, and it might therefore be 
assumed that the cases of compensation in that 
year would also be more numerous than in 1909. 
The assumption proves to be correct, both as 
regards these and other branches of trade. It by 
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no means follows, however, that the question can 
always be settled in the year of injury, and as a 
consequence accident statistics for one year are 
not strictly comparable with compensation cases 
for the same period. These observations are made 
by way of introduction to the Blue-book of pro- 
ceedings under the Workmen’s Compensation Act, 
1906, and the Employers’ Liability Act, 1880, 
during the year 1910. It deals, as in pre- 
ceding years, with the seven important groups 
represented by mines, quarries, railways, factories, 
harbours and docks, constructional works, and 
shipping, and the figures consequently furnish 
materials for considering the working of the Act of 
1906 in relation to the principal industries in the 
United Kingdom. The number of employers in- 
cluded in the returns is 134,820, and the aggregate 
number of persons employed and coming within 
the provisions of the Act exceeded 7,000,000. The 
figures have been obtained partly in the form of 
collective returns supplied by mutual indemnity 
societies, insurance companies, and employers’ 
associations, and have partly been receivea direct 
from individual employers. As might be expected, 
the collective returns account for the bulk of the 
cases of compensation, they representing 70.2 per 
cent. of the fatal cases and 71.5 per cent. of those 
of disablement. If we take the Blue-books for the 
past three years it is found that the number of 
deaths was 3473 in 1908, 3341 in 1909, and 3510 
in 1910, but the cases of injury rose without 
interruption, namely, from 325,484 in 1908 to 
332,612 and 378,340 in 1909 and 1910 respec- 
tively. The gross total of compensation paid in the 
seven groups of industries has also largely increased 
in the years in question. It amounted to £2,080,000 
in 1908, £2,274,000 in 1909, and £2,700,000 in 1910; 
but these figures do not represent the total charge 
upon the different industries,as they do not include, 
among other items, payments made under con- 
tracting-out schemes, payments made in cases still 
outstanding under the earlier Acts of 1897 and 1900, 
damages recovered under the Employers’ Liability 
Act, management expenses, commissions, c., 
incurred by the insurance companies. 

It is of particular interest to observe that the 
Blue-book for 1910 gives certain information which 
has not previously been available as regards the 
cost of compensation to insured employers and in 
respect of the distribution of risks throughout the 
country. In the first, the insurance companies 
which transact employers’ liability business now 
have to deposit annual statements with the Board 
of Trade with reference to the compensation 
department as distinct from other branches. It 
appears from the statements for 1909 that the 
proportion which the total amount of compensation 
paid bore to the premiums paid was about 2 to 3. 
In other words, for every £100 of compensation 
made to injured workmen an additional sum of 
£50 was paid by employers in respect of the 
management expenses, commission, &c., incurred 
by the companies. Although it is not so stated in 
the report the sum of £50 must include the com- 
panies’ profits, where profits have been made, 
although most companies declare that the business 
has been conducted by them at a loss in recent 
years. The second matter of particular interest 
lies in the fact, which may cause considerable 
surprise in some quarters, that the insurance com- 
panies do not control even as much as one half of 
the compensation business, judging from the amount 
paid in 1910. Thus, out of the gross total of 
compensation paid last year the sum of £1,053,000 
was furnished by the companies, and £945,000 
by mutual indemnity societies, whilst uninsured 
employers paid the large sum of £691,000. As the 
mutual societies are combinations of employers, it 
will be seen that they and the employers who 
undertake their own risks individually occupy the 
preponderating position in the compensation of 
workmen. The management expenses in the case 
of the indemnity societies and uninsured employers 
are not known, but even if they are lower in the 
former case than in that of the companies it would 
seem that the charge for management, c., for 
compensation in the seven great industries ex- 
ceeded £1,000,000 in 1910, and the grand total 
expenditure for the purpose would not be much less 
than £4,000,000 for the year. It will, of course, be 
understood that only the largest firms are able to 
accept the accident risk of their workmen without 
insurance, whilst firms of lesser importance either 
combine in mutual indemnity societies or insure 
with the companies. 

The competition existing between the different 
insurance companies renders them reluctant to give 
information as to premium rates now in operation 
as compared with a few years ago, and an attempt 





on our part to obtain a few figures in relation to 
the engineering trades has been unsuccessful. It 
is, however, admitted that rates have been increased 
in recent years, and that it has been necessary in 
some instances to charge from ten to twenty times 
the amounts of estimates of several years ago in 
order to cover the risks and allow the slightest 
margin of profit to the companies. The growth in 
premium rates is reflected to some extent by the 
average amount paid as compensation on the 
returns of persons employed in specified industries 
during the past three years. For instance, the total 
charge for compensation in the meta!-—extraction, 
founding, and galvanising—industry increased from 
6s. 3d. per head in 1908 to 7s. 5d. in 1909, and 
8s. 8d. per head in 1910. In the engine and ship- 
building industries the charge averaged 12s. in 1908, 
8s. 7d. in 1909, and 12s. 10d. in 1910, but it is 
probable that the figures quoted from the Blue-book 
for 1909 and showing a reduction are erroneous. 
The charge in the machines, appliances, convey- 
ances, and tools industries, which was given for the 
first time in 1909, was 3s. 114d. per head, and it 
advanced to 5s. 04d. last year; the charge on the 
railways, excluding the clerical staff, rose from 
7s. 7d. per head in 1908 to 8s. 4d. in 1909, and 
9s. 4d. in 1910, whilst in the case of mines the 
burden represented 17s., 20s. 1d., and 20s. 2d. per 
head in the three years respectively. Indeed, the 
charge on mines in 1910 was only exceeded in the 
case of the docks, where the average charge for 
compensation worked out at 20s. 6d., which is a 
large advance on the figure of 16s. Xd. paid per 
head in the previous year. These figures indicate 
a general advance, and a similar experience has been 
gained in the other industries covered by the 
statistics. The augmentation is a very serious 
matter for employers, and the gravity of the situa- 
tion is not lessened by the gradual abandonment by 
workmen of the availability of the Employers’ 
Liability Act. Moreover, employers are helpless in 
face of the very free and extensive interpretation of 
the Workmen’s Compensation Act that is given 
both by County-courts and judges in the Court of 


Appeal. 


Mr. Longridge’s Report. 


THE annual report of the Chief Engineer of the 
British Engine, Boiler, and Electrical Insurance 
Company has just been issued. Mr. Longridge 
invariably succeeds in investing these reports with 
much interest. Not only does he deal with the 
most up-to-date machinery, but he writes about old 
engines in a way which is delightful to those who 
see in the work and ways and methods of their 
grandfathers, chapters in the history of mechanical 
engineering, its early struggles and ingenuities, and 
not merely piles of old metal—things only fit for 
the scrap heap and the cupola. Sentiment is not 
dead yet among engineers. We have but to follow 
some of Mr. Longridge’s records through with the 
seeing eye to understand this. Take, for example, 
the fourth breakdown on his list, ‘‘ Beam engine of 
unknown age,” working compound with a hori- 
zontal engine. Total smash because of the breakage 
of the air pump rod. Again, “ McNaught beam 
engine, dating back about fifty-five years. Beam 
gudgeon broke after the engine had made about 
166 millions of revolutions.” In a third case we 
have the story of the life of a pair of beam engines 
with cylinders 60in. diameter and Sft. stroke, built 
to run at 18 revolutions per minute; in their day 
regarded, no doubt, as splendid pieces of machinery 
worthy to drive a great cotton mill. Then we 
find that, large as they were, the load outgrew 
them. In 1873 the pressure was raised from 20 lb. 
to 80 lb., and a pair of horizontal “ pushers’ was 
added. In 1897 there was another rise in pressure, 
and the cylinders of the horizontal engines were 
replaced by others of smaller diameter. The pres- 
sure in the beam engines was reduced to 6 lb. or 
7lb. The crank shaft was of cast iron, and had 
made 187 millions of revolutions before it was 
removed last year because of a longitudinal crack 
in one journal about 14in. long, visible for over 
twenty years, and much more recent cracks, twenty- 
four in number, and some of them Jin. long. This 
failure was due to fatigue and old age. But what 
a splendid bit of cast iron! The mere mention 
of these old engines carries the mind back to 
periods as epoch-making as any in _ history. 
How much consultation and argument took 
place before each was built or altered; what 
prophecies of disaster or failure were to be heard. 
The setting to work of a big engine was an 
event indeed in a district. We have done no 
more than indicate the nature of the story Mr. 
Longridge has to tell. Students will do well to 





master it in detail. Failures, it has been well said 
are more instructive than successes; and we can 
learn here how congenital defects in design bring 
about at long last the end of engines that were ap- 
parently indestructible. 

Gas engines are too new to have any historical 
glamour about them. The solid facts concerning 
the lives of crank shafts given by Mr. Longridge 
ought to be extremely useful to those who are 
engaged in designing gas engines. These appear to 
last very well. We read of 100 to 120 millions of 
explosion strokes. We ask ourselves what would 
have been the fate of the gas engine if steel had 
not been available as a constructive material? The 
young engineer in the present day is too apt to 
criticise his predecessors, and ask why they did not 
do certain things. The answer is that they could 
not be done, because the requisite material was not 
available. Thus we know that nickel steel conferred 
enormous benefits on the engineer. But it came 
to him through the metallurgist. Not a few of the 
failures mentioned appear to have been the result 
of defects in design, the mischievous effects of 
which could not have been foreseen, as, for example, 
one of an exhaust pipe, brought about by the 
softening of a concrete foundation by heat, oil, and 
water, the access of which was not anticipated. 

Tables are given as usual of failures, the figures 
being arranged so as to show the percentages apper- 
taining to each part of an engine from before 1SS4 to 
1910. As regards the steam engine, we have a state- 
ment which requires explanation. With a slowly 
falling rate of breakdown generally, there is a dis- 
tinctly increasing percentage of failures of valves and 
valve gears—that is to say, of small parts--ani so 
a decreasing percentage due to breakage of larger 
and heavy parts. Of course, this shows how mis- 
leading percentages may become in such cases 
unless they are used with much caution. Mr. 
Longridge goes on to say :—‘ Part of the credit for 
the change may be claimed by the universities and 
technical colleges, which have replaced rule-of- 
thumb by calculations based on the law of applied 
mechanics.” If we deal with valve gear we find 
that breakages are increasing ; if to the other parts, 
that they are diminishing. If this comparison means 
anything—it does not—it goes to showthat while the 
technical college improves the design of large parts, 
it injures that of small parts. It would be most 
useful to the cause of technical education if Mr. 
Longridge would explain precisely what he means, 
and give his readers some examples of the eflects 
of college training which he has discovered. We 
cannot find any records of endurance, of course, in 
engines built under the new order of things, because 
they are too recent; but it is legitimate to point to 
the amazing endurance of designs and proportions 
settled on long before technical colleges had any 
existence. As for the smaller parts of engines, 
such as valve gear, we venture to say that pre- 
cedent is more likely to be available than science in 
settling on dimensions. When the stresses have 
been ascertained, and the drawings have been made 
from calculations, it will invariably be found that 
the engineering instinct of the chief draughtsman 
will tell him that they are too small, and he will 
add a factor of safety variable in amount, because 
with such things as rocker arms, weigh shafts, cam 
pins, and so on, it is impossible to obtain the data 
necessary to make accurate calculations ; and the 
designer has nothing better to go on than instinct 
based on a wide experience which can tell him 
what ought to stand and what probably will not 
stand. Perhaps many of our readers have hear 
the following story ; nevertheless it is worth repro- 
ducing here to point a moral. Some years ago a 
professor of engineering said that, wanting a shaft 
about 20ft. long in a small laboratory, he calcu- 
lated its required strength, and found that a lin. 
round bar would do admirably ; “but,” he added, 
“when I saw a bar that size it looked too small, so 
I had a Qin. bar put in, and I never regrette:! it.” 

As regards electrical mechanism, there is, as 
might well be expected, much recorded that 
deserves careful consideration. We have here an 
entirely . novel set of conditions bringing about 
novel catastrophes. But these are over the bor«er- 
land of mechanical engineering—just far enough, «t 
all events, to prevent us dealing with them at 
length. It may not be out of place to say, how- 
ever, that the rates of breakdown among various 
classes of machinery have been as follows: 
Dynamos, continuous current, 1 in 16.5; alternat- 
ing current, 1 in 5.2; motors, continuous current, 
1 in 8; alternating, 1 in 12; dynamos and motors, 
continuous current, 1 in 8.8; alternating current, 
1 in 11.2. Mr. Longridge publishes particulars o! 
a test carried out with a 1000-kilowatt generator, 
notice of which we must postpone for the moment. 
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The section on “ Boiler Explosions ” calls for very 
little remark. Mr. Longridge tells us that boiler 
inspection is not so fruitful in incident as it was 
when his company was young, but discoveries are 
still made to give variety and interest to the 
hoiler inspector's life,” and of such he gives a 
few examples. From the 100,000 boilers under 
inspection there was only one explosion causing 
loss of life, and that was due to shortness of water. 
\Ve agree with Mr. Longridge that this is a record 
of which the insurance companies may well be 
proud. The report concludes with a very good 
gtory. ‘There is a rather large vertical boiler work- 
ing a creamery at a convent in the South of Ireland. 
It was managed by the nuns, and seems to have been 
fired by a woman in the daytime. But it was lighted 
up in the morning by a carman. The inspector 
heing in the neighbourbood, found himself sent for. 
Ile went to the convent, and was told the follow- 
ing tale: —In accordance with his advice, given a 
a day or two before, that the boiler should be more 
often cleaned, it had been opened and cleaned on 
the previous day. The following morning, namely, 
the morning of the current day, the carman had 
lishted the fire; but after waiting an hour without 
vetting steam, had discovered that there was no 
water in the glass, and being alarmed, had run to 
the convent to call the nuns. The ladies—the 
inspector does not say how many—hastened to the 
boiler, and proved themselves more capable than 
the man by showing him that the manhole and 
mudhole doors were off, and that there was no 
water in the boiler. The doors were replaced and 
all went well. 


LITERATURE. 





Screw Propeller Design, By Captain C. W. Dyson, U.B. 

Navy. 
We have noticed in Tuk Enatnrer, vol. ex., p. 107, and 
vol. exi., p. 285, the work of Captain Dyson on propeller 
design, as delivered to the American Society of Naval 
Iingineers. He has now re-arranged the material con- 
tained in his previous preliminary papers and issued a 
reprint of the completed work in the Journal of the 
Society, vol. xxiii., of August 3rd, 1911; there is therefore 
no necessity to recapitulate. It is interesting, however, 
to notice the author's general attitude to the propeller 
problem as exhibited in his introductory remarks. He 
‘tates the three fundamentally different theoretical modes 
of treatment of the problem considered from a purely 
inathematical point of view which have become classical, 
viz., those of Rankine, lroude, and Greenhill, and he 
further quotes the opinion of 1). W. Taylor in his recent 
hook, * Speed and Power of Ships,” on the three methods. 
liankine’s assumption was that as the propeller advanced 
with a certain slip, all the water in an elementary ring 
was given a certain definite velocity in a direction per- 
pendicular to the face of the blade. Then, from 
the principle of momentum, the thrust from the 
elementary ring is proportional to the quantity of 
water acted upon in one second, and to the stern- 
ward velocity communicated to it. Naval Con- 
structor Taylor’s criticism of this theory is that the 
assumed velocity imparted to the water while passing 
through the screw disc can only occur if the stream 
contracts materially while passing through the propeller, 
or if a material quantity of water from abreast the disc 
is always flowing into it, and he says that neither motion 
seems reasonable. Captain Dyson accepts this dictum, 
but surely it is well known that water does flow in, in 
appreciable quantity to the propeller, not only from 
abreast of the disc, but also from points on both sides of 
the transverse plane passing through the centre of the 
screw. In fact, the water is constrained to enter the 
acrew race from all points about it in the lines of least 
resistance, and this is a point which may easily be lost 
sight of in considering propeller conditions. That the 
stream is contracted also does not seem unreasonable 
when it is remembered that there is always a depression 
of the surface immediately in front of an advancing pro- 
peller. There is more force in his criticism that Rankine’s 
theory assumes thrust and torque to be independent of 
blade area, the assumption being made by this theory 
that the length of the screw and the number of its blades 
are supposed to be adjusted by the rules deduced from 
practical experience, so that the whole cylinder of water 
in which the screw revolves shall form a stream flowing 
aft. Practical experience with model propellers shows 
clearly that the result assumed by Rankine is unattainable. 

l’roude’s theory assumes that thrust increases in direct 
proportion to the increase of area, the rate of increase 
diminishing steadily as area increases ; Greenhill’s theory 
also has the same defect. Mr. Taylor therefore pins his 
faith, and very naturally, too, to semi-empirical formule 
based on actual trial results, and compared with experi- 
mental tests of model screws, although a serious draw- 
back to nearly all formule is that they use a true slip 
based upon the legend pitch, thus assuming a blade of no 
thickness. This legend pitch is, of course, very different 
from the virtual or effective pitch, which depends on 
breadth of blade and shape of section. 

In view of all these difficulties, Captain Dyson finds 
himself reduced to three methods for the actual practical 
work of propeller design :—(1) By direct comparison, when 
all the conditions for a satisfactory vessel of a similar 
form to the one under consideration are known. (2) By 
methods based on trials of model propellers in model 





tanks. (3) By methods based on trials of full-sized pro- 
pellers in service over carefully measured courses. 

The first is not often available, and in addition it 
assumes no necessity for improvement on the pattern 
screw. Upon the second method, which is practically 
the only method really available for many cases, Captain 
Dyson passes the remark that it is open to the objection 
that the conditions under which the model screw is tried 
in the tank are radically different from those under which 
the full-sized screw operates. In fact, he says, propellers 
whose models have shown high tank efficiencies have 
failed most dismally in service, while other propellers 
whose models showed poor efficiencies have delivered 
high propulsive coefficients. This latter fact, he says, has 
been credited to a high hull efficiency, but a high hull 
efficiency does not explain why, where models of two or 
more propellers for the same vessel have been tried, the 
propeller whose model gave the higher tank efficiency has 
failed, while the propeller with the lower tank efficiency 
has succeeded. 

Captain Dyson is an apostle of the full speed, full size 
result, and rightly too, but making allowance for this we 
find ourselves directly at issue with him in his wholesale 
condemnation of experimental screw tests. We do not 
believe for a moment that his statement truly represents 
the case, or covers all the facts ; there is only one reason 
we believe why results accurately obtained with model 
screws tried behind a complete model of the ship, fitted 
with all its excrescences in their correct relative propor- 
tions and positions, should not give correct, or at least 
correctly comparable results, as between two designs of 
screw. That reason is the presence of cavitation in one or 
other of the screws when tried upon the ship, and in such 
a@ case a model screw of small area might show, and 
probably would show, a superior efficiency to one of larger 
area, and therefore greater surface friction, whereas in the 
ship the situation might be reversed, simply because the 
small area model propeller cannot cavitate in the tank 
experiment, and it can, and does, in the ship, hence fail- 
ing most dismally, as the author feelingly puts it, while 
the larger area screw, with less thrust per square inch of 
area, maintains its thrust simply on that account, and 
gives a better efficiency in spite of greater surface fric- 
tion. To explain otherwise the apparent discrepancy 
between model and ship, we must look for some error in 
the method of test, or in subsequent calculation based 
upon that test. The law of comparison holds through- 
out, due allowance being made for surface friction correc- 
tion of both propeller and ship. 

The third method, that of full-sized trials is open to 
the objection that results are so easily obscured by vary- 
ing conditions of trial, sea, wind, condition of bottom 
surface, incorrect timing, &c., but the author claims to 
have based his work only upon those selected results 
which he considers free from the errors which may creep 
into full-sized trial results. He is, of course, fully alive 
to the value of tank experiments on ship models, relying 
fully and confidently upon the K.H.P. curves thus 
obtained for hulls with and without excrescences, as we 
have previously pointed out. There can be no doubt that 
the full-sized trial method is after all most convincing to 
everyone, but he would be a very unwise experimentalist 
who did not also cling fast to all the trial data available 
to him, using them for close comparison with his experi- 
mental results, and thus reaching out to the solution of 
problems for which no existing data can be got. 

In connection with the recent discussion of Mr. 8S. W. 
Barnaby's paper at the Institution of Naval Architects, 
on the pressure per square inch of projected area of a 
screw which it is permissible to adopt without risk of 
cavitation or excessive vibration, it is interesting to note 
that Captain Dyson gives the limit for turbine propellers 
at from 19 lb. to 21 lb. per square inch of projected area. 
This is liable to be misleading, for it is not pounds of thrust 
as actually encountered at the screw with which he is 
dealing, but an empirical thrust value deduced from the 
formula— 

> ‘ 
Thrust in lbs. = LELP. x 88,000 : . 

Pitch in feet X revs. per minute 
Now, the real thrust is expressed by the formula— 
Thrust in Ibs, = 

Augmented E.H.P with excrescences x 33,000 
Speed of ship in feet per minute ; 
so that we must bring the first empirical formula into 
terms of the second for comparison. 

For turbine screws, suppose we assume an apparent 
slip.of 25 per cent. Then 
Pitch X revs. per min. — speed of ship in feet per min. 

Pitch x revs. per min. 
_ 5 
100 
whence pitch X revs. = speed of ship x 1.333. 
Suppose, again, we assume that 
E.H.P. without excrescences _ 5 
LIFE. ( 
and that the augmented E.H.P. with excrescences is 
15 per cent. greater than the E.H.P. without excrescences ; 





then Avgmented E.H.P. with exerescenees _ 575 ang 
I.E.P. 
a Augmented E.H.P. with excrescences 


575 
Substituting these assumed values in the empirical 
formula, we get the empirical thrust equal to 
Augmented E.H.P. with excrescences x 33,000 
Speed of ship in feet per min. x 1.333 x .575 
whence empirical thrust = real thrust + .765. 

From this we see that to compare the limiting pres- 
sures quoted by Mr. Barnaby with those given by 
Captain Dyson we must reduce the latter approximately 
as .765:1. In so far, then, as limiting pressure per 
square inch of projected area is to be considered a 
criterion of screw efficiency, these two investigators are 








in substantial agreement as to the limits which should 
not be overpassed. 

Upon this question there will doubtless be much more 
light thrown as time and opportunity for investigation 
occur. Captain Dyson, dealing with triple screws, uses 
the expedient of assuming a fictitious block coefticient to 
apply to the curves for centre screw proportions, which 
is a practical way of allowing for the local increase of 
wake at the position of that screw; he assumes that if 
the projections of the discs do not overlap, there will be 
no interference of the wakes of the wing screws with the 
centre one, an assumption which is by no means a secure 
one to rely upon. He deals in a systematic way with the 
various types of appendages which may be fitted, and due 
allowances are made for them. 

The paper in its new form is a valuable one, and 
embraces all the known factors which bear upon the 
screw problem, but the very attempt to do this demon- 
strates how complex this is and how. full of pitfalls for 
the unwary. Between low-speed reciprocating engines, 
high-speed expansion turbines, combination installations 
with both types of engine, geared down turbines, and 
direct-driving impulse turbines, Diesel engines, petrol 
engines, &c., the screw problem covers a field, the range of 
which was probably not dreamed of a few years ago, and 
it is this which makes any sort of generalisation at once 
difficult, and liable to error. The paper must necessarily 
be welcomed by all engineers who are faced by these 
difficulties, and cannot fail to be of use to them in their 
solutions of the particular problems they may have to 
grapple with. 


SHORT NOTICES. 

The Chemistry of the Coal-tar Dyes. By Irving W. Fay. 
London : Constable and Co., Limited, Price 16s. net.—To 
the English chemist, W. H. Perkin, who, in 1856, taking 
advantage of his master’s absence, sought to produce quinine 
synthetically, and instead discovered the first coal-tar dye, 
the world both industrially and scientifically owes a heavy) 
debt of gratitude. That first dye became known as Perkin's 
violet, and although it is to-day rarely used, its discovery in 
England was celebrated for nearly half a century in the 
printing ink used for the penny postage stamps of (ueen 
Victoria’s reign. Since Perkin’s discovery the manufacture 
of coal-tar dyes has been taken up scientifically, and to-day 
there are perhaps few other industries wherein science is 
applied with more fruitful results. The present volume 
describes the origin and history of coal tar production. it 
then discusses the intermediate products between the coal-tar 
and the dyes. The methods of manufacturing the dyes are 
next taken up, and these are followed by a study of the rela- 
tions existing between the great classes of dyes and between 
the individual dyes of each class. There is an excellent 
chapter on experimental work, which, taken in conjunction 
with the rest of the book, should give students and dyers a 
very thorough knowledge of the coal-tar dye industry and the 
wonderful chemical phenomena on which it rests. 

Oil Fuel: Its Supply, Composition, and Application. By 
Sydney H. North. Revised throughout and greatly enlarged 
by Edward Butler, M.1. Mech. k.—The first edition of this 
book appeared in 1905, and as there have been many develop- 
ments in the use of liquid fuel since then a new and revised 
edition was much needed. Mr. Kdward Butler appears to 
have done his work well. It cannot be said that the volume 
contains anything new, for it has no facts, no descriptions to 
present which have not already been published many times, 
but it collects in a handy form descriptions which are 
scattered over a variety of publications. In all something 
like three dozen different kinds of burners are dealt with, and 
many kinds have several types, according to the purposes for 
which they are used, so that it may be said the ground is 
fairly well covered. Possibly less attention is given to foreign 
burners than might have been, and we notice the omission 
of certain designs—that used in the Navy, for example— 
possibly because they are still regarded as confidential. The 
book is, nevertheless, a very useful compendium. There is, 
we fancy, a slight mistake in a footnote on page 198. If we 
are not mistaken, the reference should be to THE ENGINEER, 
February 15th, 1907, and not to a contemporary. 
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A STEAM LAUNCH. 


MESSRS. SIMPSON, STRICKLAND AND CO., of Dart- 
mouth, have long been known as specialists in the building 
of high-class steam launches, and we are enabled to illustrate 
a boat embodying somewhat novel features specially designed 
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Fig. 1—‘‘ ACCESSIBLE” 


for a client with a view to seaworthiness, smartness, and 
comfort for day cruising. The boat is 42ft. overall, with 9ft. 
beam and 4ft. Gin. depth, and ‘is carvel built of mahogany 
and lined with mahogany throughout. It will be noticed 
that the sides of the boat are built up forward for some 12in., 
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The forecastle is fitted up with two berths, so that the 
crew can remain on board if necessary, though the cabin aft 
is only arranged for day use. 

Though the hull arrangements are somewhat out of the 
common, it is in the engines and boiler that the chief interest 
lies. Special attention has been paid to silence and absence 
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of vibration, and this has been obtained to a remarkable 
degree by means of triple expansion engines shown in Fig. 2. 
The cylinders are 4}in., 6fin. and 10in. diameter by Sin. 
stroke and running at 600 revolutions per minute, indicate 
62 horse-power with 250 lb. boiler pressure, which gives the 


Fig. 2—TRIPLE-EXPANSION LAUNCH ENGINE 


which not only gives an increased freeboard, but also good 


+ flat deck room and good head room in the forecastle and over 


the boiler. By making this raised part in bright teak all 
appearance of heaviness is removed, and with the two copper 
ventilating cowls and the oval brass funnel a very smart boat 
results. 


boat aspeed of 12 miles per hour. Flat valves with ordinary 
link gear are fitted throughout, and the cylinders, which are 
all cast in one piece, are carried on turned steel columns to 
which the guides are also attached. In the engine as 
originally constructed the feed and air pumps were driven 
direct off the crossheads, but these were found to be some- 
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what noisy at the high speed, and they are now driven by a 
worm and wheel off the forward end of the shaft at one-thirg 
the speed of the engine, and in consequence are now to all 
intents and purposes silent. 

The boiler also is of particular interest, and is very aptly 
termed the ‘' Accessible’’ type, being designed, in fact, to 
allow the tubes not only to be swept externally, but also to 
be examined and cleaned internally, and even to be expanded 
with very little trouble in case of need. Fig. 1 shows the 
arrangement, the two water drums A and B and the steam 
drum C having large longitudinal doors, which, when 
removed, expose the whole of the ends of the tubes to view, 
The usual trouble with these small water-tube boilers is that, 
if one tube bursts or gets choked, a number of other tubes 
have to be removed in order to get at the seat of the troubk 
while here any single tube can be removed and replaced 
without disturbing any of the others. It is also claimed that 
the circulation is good, and that the disposition of the tubes 
tends to extract the maximum heat from the combustion of 
the fuel. The forced draught fan D is neatly contained in 
the casing itself, and is driven by steel spring belts from the 
crank shaft. Altogether, there is no doubt that the attention 
which is being directed to the production of smooth-running 
and easily handled small steam launches by this old- 
established firm is doing a lot to uphold the popularity of 
the steam engine against the serious assaults of the internal 
combustion engine for this type of boat. 





A NEW PUMP VALVE. 


FOR many months past the Metropolitan Water Board ha: 
had under test an improved lift valve, designed and patented 
by Mr. George Havelock Read, of 1, Terrace-villas, the Mall 




















Fig. 1—A COMPLETE VALVE 


Hammersmith, a foreman at one of the Board’s pumping 
stations. This valve has given remarkably good results, and 
a brief account of it may be welcomed. Sectional views are 
given in Fig. 2, and a general view of a complete valve 
removed from a pump is shown in Fig. 1. As a rule, the 
ordinary vulcanite disc valve has a comparatively short life, 
owing to the grid so marking its face that it ceases to be 
water-tight, and Mr. Read's invention is designed to get 
over this trouble. With this object he divides the valve 
into two parts, an upper and a lower disc, and in the lower 
disc he drills a number of inclined holes. Hence when 











Fig. 2—DETAILS OF THE VALVE 


the valve lifis the two discs are separated, some of the water 
passing through the holes and so causing the lower disc to 
rotate, with the result that the grid striking constantly on a 
new place does not cause the usual impression. As a matter 
of fact, it has been found that after many months of wear 
the face of the disc is as flat and even as when it started. 
Another point in favour of Mr. Read’s valve is that the 
helical springs usually employed have been found unnecessary, 








the valve closing promptly without their assistance. This is 
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no doubt due to the individual lift being decreased owing to 
the double passage through the valve. In construction, the 
lower disc A is sprung over the thimble and is fast on it, 
whilst the upper disc slides freely upon it. The top of the 
thimble, it will be observed, fits into a recess in the washer, 
and the water that is caught in this recess makes a cushion 
which prevents the valve rising with shock, 





LOCOMOTIVE WITH SMOKE - BOX SUPER- 
HEATER FOR THE GREAT NORTHERN RAIL- 
WAY OF IRELAND. 

THE engraving on this page represents one of a batch of six- 

wheels coupled locomotives which Nasmyth, Wilson and Co., 

Patricroft, have recently built for the Great Northern Rail 

way of Ireland to the designs of this company’s locomotive 
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outside diameter, through which the exhaust steam from the 
engine has to pass before being released to the atmosphere at 
the rear of the tender. Owing to the feed-water being highly 
heated in this manner, Mr. Clifford has adopted two of 
Drummond’s horizontal self-acting pumps in place of injec- 
tors, and these are fitted beneath the footplate. 

The chief feature of interest to locomotive engineers lies in 
the provision of a superheater. This is of the Phoenix smoke- 
box pattern, which enables much of the heat of the gases 
that would otherwise be lost after leaving the boiler tubes to 
be utilised without reducing the heating surface of the boiler 
or its evaporative efficiency. The makers claim that loco- 
motives fitted with this superheater have shown an increase 
in the specific volume of the steam generated of between 20 
and 25 per cent., which is equivalent to a superheat of from 
150 deg. to 200 deg. Fah. It is, of course, open to the 
objection which is common to most of the superheaters of 
this class, namely, the difficulty of‘ gaining access to the 
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Fig. 1i—-SECTION OF SMOKE-BOX SHOWING SUPERHEATER 


engineer, Mr. Charles Clifford. 
particulars of this engine :— 


The following are the leading 


Gauge. ‘ i) ee os” 46 ‘ . ft. 3in. 
Working pressure as | 175 1b. per 83. in. 
Cylinders .. . 1sin. diam. by 26in. stroke 
Coupled whe els 4ft. 74in. diam. 
Wheel base 16ft. Sin. 
Boiler barrel 4ft. 6in. diam. 
Boiler barrel 11ft. long 
Fire-box .. .. 5ft. 10in. long 
Heating surface, fire-box 109 sq. ft. 

” ” tubes 1223 sq. ft. 

” total 1332 sq. ft. 

Grate area... 20 sq. ft. 
Total weight of engine in we orking order 483 tons 
Total we ight of tender in working order 314 tons 
Water capacity of tender Reicks a 2500 gallons 
Fuel space. . ee eis 200 cub. ft. 


In order to effect economy in the consumption of fuel the 
engine is fitted with a feed-water heater and a steam super- 
heater. The feed heater is of Drummond’s design, and con- 
sists of a water tank in the tender, 12ft. 6in. by 4ft. 4in. by 
lft. 3in. This tank contains 86 immersed steel tubes iin. 





boiler tubes for cleaning. Fig. 1 represents a sectional eleva- 
tion of the smoke-box of this engine showing the general ar- 
rangement of the superheater and its connections, Fig. 2 is a 
general view of the apparatus removed from the smoke-box, and 





Fig. 3is a diagram showing the course of the steam through | 


the groups of tubes. It will be observed from these engravings 
that the appliance consists of two steam chambers or boxes 
fixed in the lower portion of the smoke-box, one on either 
side, and arranged in the direction parallel to the length of 
the boiler. Each box is divided by longitudinal and trans- 


verse partitions forming distinct sections or headers, and | 
each section is provided with a group of superheater tubes, the | 
ends of which areexpanded into the walls of the chambers. The | 


tubes are bent to the curvature of the smoke-box. 
also an intermediate chamber, divided into two separate super- 
imposed spaces having a central conical passage. This part of 
the apparatus is placed below the chimney and above the blast 
pipe, and the exhaust steam passes through it without impair- 
ing the blast. The steam before passing to the engine cylin- | 


There is | 


ders enters the outer partition on one side A, Fig. 2, and passes | 





through the outer tubes round the cone box G to the outer 
partition of the box on the other side of the smoke-box A’. 
The steam then passes to the next chamber and re-crosses the 
smoke-box a second time, B, without passing through the 
cone-box. It then passes into the inner front partition C and 
round the cone-box G to the opposite side again, thence 
through the inner group of pipes D, re-crosses the smoke-box 
a fourth time to the innermost set of tubes E and round the 
smoke-box again. In this way the steam is caused to enter 

















Fig. 2-SUPERHEATER 


| the tubes in the coolest partof the smoke-box first, the last 


series of tubes being in the hottest part of the smoke-box. It 
should be pointed out that a bafile is fitted in the smoke-box 
behind the blast pipe, and this deflects the gases on to the 
superheater tubes. 

Mr. R. Cronin, the locomotive engineer to the Dublin and 
South-Eastern Railway, informs us that he has had a six- 
coupled goods engine with cylinders 174in. by 24in. diameter, 
fitted with one of these superheaters, running since last 
April, and up to the present the engine has given no trouble 
whatever. It is running goods trains daily alternately with 
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Fig. 3—COURSE OF STEAM THROUGH TUBES 


another engine of the same class without superheater, and 
it is found that the superheater engine is about 20 per cent. 
more powerful than the sister engine. 








SECRET COMMISSIONS AND BRIBERY PREVENTION LEAGUE.—A 

ublic conference will be held at the Mansion House, London, on 

‘uesday, October 24th, at 3.30 p m., to further the efforts of the 
League i in making known the Pr evention of Corruption Act, 1906, 
and in enforcing its provisions. The Lord Mayor will preside, 
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FRENCH BATTLESHIPS JEAN BART AND 
COURBET. 


ON the 22nd and 23rd September the two French battleships, 
Jean Bart and Courbet, were respectively launched from the 
slips of the Brest and Lorient dockyards. They are the most 
powerful ships ever built for the French navy. They were 
designed chiefly by the naval architect, M. Lyasse, who is 
Director of Construction to the French Admiralty. The draw- 
ings were made ip 1909-1910. A law, dated 5th April, 1910, 
granted the nezessary sums for building the vessels, and stipu- 
lated that they should be ready for service in thirty-six 
months. The final orders for the laying of the keels were 
given on the 5th August last year. 

The keel of Jean Bart was officially laid on the 10th 
November last by the Vice-admiral in command of Brest 
dockyard. The Courbet’s keel was laid at about the same 
date, and the vessels therefore were only about ten months on 
the stocks. Their launching weights were respectively about 
8540 tons and 8220 tons, which figures give a good idea of the 
state of advancement of the hulls. 

The leading features of these battleships are as follows :— 
23,457 tons 
165 mn. ( “ 541 ft. 4in.) 


27 m. (= SS8ft. Zin.) 
20ft. Lin.) 


Displacement, fully loaded ‘ 
Length between perpendiculars .. 
INS cee bs ba 0. “ee 
Mean draught, fully loaded 


S.85 mm. ¢ 
Astern draught, fully loaded .. 9.01 m. (= 20ft. Tin.) 
Horse-power sas 28,000 
Expected speed 20 knots 


The hulls are built of miid steel throughout, having an 
average thickness of 28 mm. and 15 mm. for under-water 
work, and 15 mm. and 10 mm. for work above the water- 
line. 


The stem is of forged steel and the stern of cast steel. 
Both sides of the central keelson there are eight intermediate 
keelsons. The main keels are of teak, and each vessel has 
also two teak docking keels covered with zinc. There are 
two bilge keels worked about half the length of the ship. 
The frames are spaced 3.28ft. apart. 

Below the lower protective deck the ships are divided into 
twenty main water-tight compartments, and the double 
bottoms have been worked up to the level of the lower pro- 
tective decks. From the lower part upwards the vessels are 
divided as follows:—The bottom plates, the floor of the 
ammunition rooms, the lower protective deck, the main pro- 
tective deck, the upper protective or splinter deck, and the 
spar or gun deck. Forward the freeboard is 7 m. (23ft.) 
above the load water-line, this height having been provided 
to allow of high speeds in a rough sea, and at the same time 
to maintain good sea-going qualities. The French have appa- 
rently decided that a lower freeboard than this is not efficient. 

Each vessel is protected by a belt of armour having the 
following particulars :— 

Height above the load water-line 
Depth below the load water-line . . 
Maximum thickness, central part 
(between the fore and aft 12in. 
turrets) ee Se eT 
Maximum thickness, fore and aft of 
the main belt Sia 


2.35 m. (7ft. 9in.) 
1.70 m. (5ft. Zin.) 


270 mm. (Llin.) 
180 mm. (7in.) 


For about 65 m. (213ft.) in length—that is to say, from 
the fore 12in. turrets abaft of the third funnel, extending in 
height from the upper edge of the armour belt to the spar or 
gun deck—7in. armour plates have been provided, with fore 
and aft athwart bulkheads of the same thickness, making 
what the French call a “‘ fort central,’’ in which are arranged 
the secondary armament, the lower part of the turret and 
conning tower, funnels, and 12in. midship turrets. 

Aft, both sides of the 12in. turrets, there are two case- 
mates, each containing two 5.5in. guns. These are protected 
by Tin. armour plates. 

It is worthy of note that for the first time three protective 
decks have been employed. The maximum thickness of each 
of them is as follows :— 

Lower protective deck 

Main protective deck .. 48mm. (1.9in.) 

Splinter deck . in ae Sat. ee Pe 30 mm. (1,18in.) 
The lower protective deck has been worked from end to end 
of the ship and from the lower edge of the armour belt to the 
height of the load water-line at the centre. The main pro- 
tective deck extends from stem to stern at the level of the 
upper edge of the armour belt. The splinter deck is above 
this. It has been built to counteract the attack of aero- 
planes, which are expected to be ready for offensive marine 
service at the time of the completion of these battleships. 

The space between the two main protective decks and the 
armour belt is arranged as foliows:—From the outside 


70mm. (2. 76in.) 


plating to the centre line there are a cofferdam worked from 





end to end of the ship, having the same height as the armour 
belt, then a passage, two store rooms or bunkers, and at the 
centre a passage. The passages are divided by cross bulk- 
heads and doors. 

For the first time since 1899 the protection of the fore part 
of the ship has not been completely carried out. The 
protection we mean consists of a thin strake of armour 
extending in length from the stem to the fore 12in. turret, 
and in height from the main belt to the next deck above. For 
many years since French experts considered it an indispens- 
able thing to enable the battleship to keep her firing power 
and speed and seaworthy qualities in an end-on fight. 

Moreover, the special protection against the torpedoes used 
for the first time, and with great success on board 
Cezarwitch, 1899, then improved in the Danton class, is 
completely omitted in the Jean Bart. The whole armour is 
laid on 80 mm. (3.18in.) teak backing. The conning tower is 
constructed of 300 mm. (11.81lin.) armour plates in front and 
on both sides. A tube 270 mm. (10.63in.) thick connects the 
conning tower with the main protective deck. This tower is 
on the navigating bridge, which is very high, and far above 
the second forward axial turret. On top of thé conning 
tower are two fire control towers and standard compasses. 
The tower is of larger size than that of the Danton, and is to 
be divided inside into three rooms, one for the commander, 
his manceuvring ofticers, and men; the second for the 
admiral and his staff; the last one for the officer in charge of 
the artillery and staff. There is a single entrance on the 
rear face. 

In spite of the lessons of the Russo Japanese War, and the 
practice of foreign countries, there is only one single rudder 
on this class of battleships. 

The main armament consists of twelve 12in. guns, arranged 
in pairs in six turrets, two forward, two amidships—one on 
each side of the vessel—and two aft; the fore and aft turrets, 
Nos. 2 and 5, being raised above Nos. land 6. The turrets 
and auxiliaries have been designed so as to obtain one shot 
per gun and per 25 seconds. The turrets are protected by 
270 mm. (10.63in.) armour plates in front and at the wings ; 
they are also protected from the main protective deck up to 
the gun deck. 

The height of the axes of the guns in the different turrets 
above the load water-line is as follows :—Turret No. 1, 9.30m. 
(30ft. 6in.); turret No. 2, 11.50m. (37ft. 9in.); turret No. 3, 
7.60m. (24ft. llin.); turret No. 4, 7.60 m. (24ft. 1lin.); 
turret No. 5, 8.70m. (28ft. 6in.); turret No. 6, 6.50 m. 
(21ft. 4in.). 

Turrets Nos. 1 and 6 have an arc of fire of 135 deg., turrets 
Nos. 2 and 5an arc of 140 deg., and Nos. 3 and 4 an arc of 
180 deg.; these latter can therefore fire right ahead or astern, 
giving the ship a fire power of eight 12in. guns right ahead or 
astern, and a broadside fire of ten 12in. guns. 

These guns are 18 m. (59ft.) in length and weigh 55 tons 
each. They are being constructed either at the Ruelle or the 
Creusot works. The projectile fired weighs 440 kilos. (nearly 
970 1b.). There are 100 rounds for each of the 12in. guns, 
making 1200 altogether. 

The secondary armament consists of twenty-two quick- 
firing guns, 140 mm. (5.5in.), arranged three and three 
in casemates in the ‘‘ fort central,’’ and two and two in case- 
mates aft. The arc of fire is 120deg. The guns fire 
36.5 kilos. (804 1b.) shells. The axes of the guns are 5.80 m. 
(19ft.) above the load water-line in the ‘‘ fort central ’’ and 
3.60 m. (11.8ft.) in the aft casemates; 275 rounds per gun 
are to be provided. There are also four 47 mm. (1.85in.) 
guns for signals, salutes, and other work. 

There are four underwater torpedo tubes of the 450 mm. 
(17.72in ), arranged two ahead, and two aft, one on each side. 
Room is provided for twelve torpedoes, 1909 pattern. In all 
previous battleships or armoured cruisers only two tubes have 
been used. In the Jean Bart there is theretore an improve- 
ment in this direction, but objection is made to the smallness 
of the calibre, which it is urged does not correspond with the 
wants of the modern battleship. The Jean Bart will carry 
30 automatic submarine mines. 

The boilers are fitted in four boiler rooms, and there are only 
three funnels instead of five, as in the Danton class. All the 
boilers are designed for use either with coal or liquid fuel. 
The Courbet’s boilers are of the Niclausse patent, those of 
Jean Bart of the Delaunay-Belleville patent. These boilers 
have the following particulars :— 


Niclausse. Belleville. 
UE ER ND: 05. os. 00. te PRs as oe 24 
(189 sq.m. .. 188 sq. m. 


Total grate surface .. 2093 sq. ft. 
5938 sq. m. 
63,890 sq. ft. 


** 1 2083 sq. ft. .. 
( 6160 sq. m. .. 


Total heating surface ** 166,230 sq. ft. 





Niclausse Belleville 


Pressure per sy. cm, 18 kilos, 18 kilos, 
sy. ineh 256 Ib, 256 Ib, 
Consumption as per contract; 10 hours’ full speed trial— 
re ile (1200 kitos. 2... 
oe * 1 2645 Ib. is al 
130 kilos, 6... _ 
Per sy. m. of grate (about) . F or See = 
Full power trial with forced draught— 
6 q 
Per sq. m. of grate (about)... .. { poe +7 
Air pressure... » 0s 25 im. of water. . 
Twenty-four hours’ speed trial under ordinary conditions — 
Dar uiite { 820 kilos, r 
‘er mile “4807 Ib. 
75 kilos. : 
Per sq. m. of grate (about)... ( 165 “ag res = 
Six hours’ consumption trial— 
shin Sait { 340 kilos. 
er mile ket Ss 1750 Ib. 
Number of elements.. 6.0 .. 0 .. 374 es wy 
tubes se ae ke op ee oe . 7 
(240m ‘ ” 4m 
Length of tubes... 1 7ft. 104in, Sit. Lin 
: 17/72 mn Li LOL tiny 
Inner diameter of tubes .. 4 $0312. Bilin. 1 shad gy i 
. ; i J 484 mm. 115 mim 
Outside diameter of tubes 13. 307in. 1 27in 
. om. oe ° om. 
Mean funnel diameter ‘ { 9 Sift. ” Male. 
: ‘hl Se 20m. 
Height of funnels - 1 65tt. Tin. 65ft. vin 
The normal complement of coal is 900 tons, and the total 


quantity which can be carried is 2700 tons, which would give 
the ships a radius of action of 2800 miles at 10 knots, or 200 
miles at full speed, in the first case, and 8500 miles at 10 
knots, 2300 miles at 20 knots in the second case. 

There will be two sets of Parsons turbines actuating four 
propellers. As in the Danton, there will be two cruising 
turbines, two high-pressure and low-pressure ahead turbinos, 
and two high-pressure and low-pressure astern turbines. It 


‘has not yet been possible to omit the cruising turbines, a 


is done on board some British battleships. The engines ar 
designed for 28,000 shaft horse-power. If the trials of thc 
Danton class may be taken as a basis, a speed of 14 knots in 
excess of the contract speed may be expected. 

The engine-room is divided into four water-tight compart 
ments. The cruising low-pressure ahead and astern tur! ines 
are in the centre in one compartment. The high-pressure 
ahead and astern turbines are in two independent compart 
ments at the wings aft of the centre one, while the condensers 
and auxiliaries are placed in another compartment. 

Auxiliaries requiring large power are to be actuated hy 
steam, all the others byelectric motors. It is expected that the 
dynamos will be operated by oil engines (Sabathé patent), a 
they have given every satisfaction on board recent destroyers. 
The electric station is to be placed amidships, below the 
‘* fort central,’’ and will comprise four dynamos of 200 kilo 
watts each. Two reserve dynamos are to be provided—one 
forward, the other aft—to supply the main turrets with elec 
tricity in the case of breakdown in the main station. There 
will be eight searchlights 90 cm. in diameter (35in.) and two 
smaller 75 cm. (30in.). The refrigerating plant will consist 
of three main engines, to be used for the cooling of 
ammunition rooms, &c. The crew will consist of 900 men 
and 18 officers. 


THE DEVELOPMENT OF THE TEES. 


IN the issue of THE ENGINEER for September 29th wa 
published an illustrated notice of the new transporter 
bridge over the river Tees at Middlesbrough. This was a pre 
liminary to a more detailed description of the design of thi 
interesting structure and the methods employed in its erec 
tion which we hope to publish as soon as space permits. In 
the meantime, we would here briefly allude to the opening 
ceremony, which was performed by Prince Arthur of 
Connaught, K.G., on Tuesday morning last, and which wa 
carried out in a completely satisfactory manner. Advantage 
was taken of the presence of Prince Arthur of Connaught in 
Middlesbrough to demonstrate to a Jarge number of invited 
guests the various improvements which have been effected by 
the Tees Conservancy Commissioners in the navigation and 
shipping facilities of the Tees during recent years. At the 
conclusion of the ceremony attending the opening of the 
transporter bridge, Prince Arthur, with the invited guests 
of the Tees Commissioners, embarked on five steamers and 
proceeded to the entrance of the river between the break 
waters, subsequently returning in the afternoon to Midiles- 
brough. 

At different times during the past three or four years 
reference has been made in THE ENGINEER to the most in- 
teresting developments of the Tees Conservancy Commis- 
sioners, whose jurisdiction, it may be mentioned, extend 
from the limits in the Tees Bay, defined by Parliament, to a 
point in the river at High Worsall, a distance of 25 miles 
from the Tees Bay. It is interesting to recall that the depth 
of water on the bar of the Tees in 1863 was 3$ft. at iow 
water of ordinary spring tides, and that at the present tine 
the depth on the bar is about 20ft. at low water and 37ft. at 
high water. There are about 24 miles of training walls in 
the river and estuary, these walls being carried up to about 
5ft. above low-water level. The South Gare breakwater was 
begun in 1863, took 24 years to build, and is upwards of 
24 miles in length. Its construction involved an ex- 
penditure of over £219,393. The North (rare break 
water has been completed for a length of 3330ft. Since 1851, 
about 28,974,683 cubic yards of material have been removed 
from the bed of the river. The Tees Conservancy Commis- 
sion, with the view of maintaining the efficiency of the river 
dredging, have provided a modern working plant, which 
includes three powerful dredgers, each of which is capable of 
lifting upwards of 800 tons of material per hour from a depth 
of 38ft., and four twin-screw steam hopper barges, each 
having a carrying capacity of upwards of 1000 tons of dredged 
material. 

The total value of goods, exclusive of coal and coke, ex- 
ported from the ports of the Tees to foreign parts during the 
twelve months ending 31st December last was £7,803,720. 
The total production of new shipping from the several ship- 
yards on the river Tees for the year 1910 was sixty five 
vessels (including thirty-three small craft built by Smith’» 
Dock Company, Limited), representing 127,149 gross ton- 
nage, divided, Stockton 86,460 tons, and Middlesbrough 
40,689 tons. The average yearly tonnage of new shipping 
produced on the river Tees for the nine years ending 1910 is 
116,072 tons, whilst the largest vessel built and engined on 
the Tees is the Vasari, which has a length of 502ft., a breadth 
of 59ft. 4in., a depth, moulded, of 30ft. 3in., and a dead 
weight carrying capacity of 10,030 tons. 
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The graving dock of the Tees Conservancy Commission has 
« length, gates to head, of 576ft., a length on blocks of 555ft., a 
depth of water over sill at ordinary spring tides of 15ft. 2in., a 
depth at neaps of 12ft., and a width of entrance of 50ft. In 
addition two dry docks, at South Bank, one 550ft. in length 
with a depth of 26ft. on sill and a width of 67ft, between 
entrance walls, and the other 450ft. in length with a depth of 
96ft. on sill and a width of 61ft. between entrance walls, were 
completed some two years ago on behalf of Smith’s Dock 
Company, Limited, to meet the need for increased dry dock 
accommodation on the Tees. 

The total area of land reclaimed from the foreshore of the 
Tees is about 3080 acres. The reclaimed land for sale on the 
north bank of the Tees is 1140 acres, less 322 acres sold to the 
Ecclesiastical Commissioners for England, and to the Central 
Line Company, Limited, of Seaton Carew. During the year 
ended October 31st last, 5493 vessels of a total registered 
tonnage of 3,866,133 tons entered and cleared at the ports of 
Stockton and Middlesbrough. The improvement of the 
highor reaches of the river from the Stockton bridge to Yarm 
is being carried on as heretofore. 

During the past thirteen years about 2309 boulder stones, 
varying in weight from 1 ewt. to 44 tons each, and 4350 roots 
and trunks have been removed from the bed of the river in 
this part. The navigable channel has thereby been con- 
siderably improved and made safer, thus affording facilities 
for barges and other traffic in the upper reaches. 

At the Middlesbrough dock, the property of the North- 
Kastern Railway Company, large improvements have been 
made. The old dock was 16 acres in extent, and had 2915ft. 


of quay wall, and at ordinary spring tides there was a depth 
of 28ft. on the sill. The area of the dock has been increased 
to 26 acres. The new entrance is 80ft. wide with a depth of 
water over the sill at high water of ordinary spring tides of 
32ft., and at high water ordinary neap tides of 27ft. The 


entrance channel has been dredged to a uniform depth of 16ft. 
below low water ordinary spring tides. The total length of 
qua\age in the enlarged dock is 6843ft., the length in the old 
dock being 2015ft., thus showing an increase of 3928ft. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 


GAS-ENGINE INDICATOR DIAGRAMS, 


Sin, With reference to your kindly review of our book on gas 
engines appearing in your issue of September 29th, we note that 
you call particular attention to an indicator diagram shown in 
Fig. 20 illustrating the effect of severe pre-ignition, and that you 
are of opinion that the authors did not sufficiently go into the 
question of the causes of such a diagram being chisinnd. 

Asa matter of fact, it was felt that detailed analysis of this 
phenomenon was rather beyond the scope of the book, but we have 
much pleasure in now offering some explanation of the causes. 
We may say that one of the authors has actually obtained such 
diagrams, and we have no doubt they are familiar to engineers who 
are accustomed to indicating gas engines, 

When the ignition is properly timed it occurs before the piston 
has reached the end of the stroke, and combustion is not complete 
until after the piston is moved a small distance forward. A 
slightly round-topped diagram is thus produced which has been 
found by experience to give the most economical results per brake 
horse power. Should, however, the ignition be earlier than this 
hest point, the combustion may be complete exactly at the end of 
the stroke, that is, at the moment of minimum volume, and, 
obviously, the pressure will be higher, and, not improbably, the 
combustion will be more rapid. In this connection it may be 
noted that the theoretical pressure, which is calculated on the 
supposition that combustion takes place exactly at the end of com- 
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pression, is considerably more than the pressures practically 
obtained, and we would refer your readers to Fig. 12 of the report 
of the Committee of the Institution of Civil Engineers on ‘‘The 


Efficiency of Internal Combustion Engines,” where it is shown that 
the theoretical pressure under given conditions is 40 atmospheres 
absolute (560 Ib. per square inch gauge), whereas the practical 
pressure would be 23-5 atmospheres absolute (330 lb. per square 
inch gauge), 

It is known also that under certain conditions, which are not so 
woll known, combustion may be so rapid as to approximate to 
detonation, We believe this is referred to in most text-books, but 
we would specially call attention to Lucke’s ‘‘Gas Engine Design,” 
page 145, where it is stated that, although 450 lb. per square inch 
may be taken as ordinary maximum pressure, detonation effects 
may produce pressures as high as 600 lb. per square inch, 

As regards the want of area representing work to which you 
refer, the top of the diagram may be even looped as shown in an 
exaggerated form in the attached figure, but, owing to the limita- 
tions of the instrument, the loop does not appear. We are, how- 
ever, prepared to agree that the highest pressure in the cylinder 
erp <n less than that shown by the indicator, on account 
of inertia, 

We hope with you that other engineers will express their views 
on this interesting subject, which has very important bearings on 
as engine design. tL RIALL SANKEY, 

London, October 17th. W. J. MARSHALL, 





PANAMA CANAL CONTRACTS, 


Sin,—Permit me to express the opinion that the contributor of 
Engineering News from South America” in your current issue 
takes an unduly pessimistic view of the prospects of British and 
other non-American manufacturers, when submitting tenders in 
sponse to special invitations advertised by the Isthmian Canal 

The stat t that there is no chance of any foreign 


“ 


‘ 
Con mn he 











firm a orders has been refuted more than once in the 
columns of THE ENGINEER, notably in connection with important 
contracts for sub-aqueous rock breakers and powerful sea-goi 
dredgers placed with two Renfrew firms, Lobnitz and Co. an 
William Simons and Co, Another more recent, and, I think, 
hithereto unrecorded success against American competition which 
may be cited is that of the General Electrical Company, of Sweden 
(Allmanna Svenska Electriska Aktiebolaget, of Westeras). 

The history of the order placed with this company is suggestive 
of the methods of not a few United States firms when tendering 
for Panama Canal contracts. For operating the valves which will 
control the water in the main and lateral culverts of the locks, 
there will be required 114 Stoney gate valve machines and 118 
cylindrical valve machines, together with equivalent numbers of 
motors and limit switches. Tenders for two samples of each were 

pened in September of last year, but the prices quoted were so 
high that no award was made. New bids, to be opened in 
February, 1911, were then requested, the attention of foreign 
manufacturers being invited to the advertisement. his resulted 
in the receipt of twenty-two tenders, as compared with the original 
seven, and in a difference in the aggregate amount of no less than 
£100,000, the bids for motors and limit switches being those of the 
Westeras firm, to which conditional awards were made. All the 
sample machines will be tested in the Isthmus under conditions 
approximating to those of actual use, and upon the results of these 
tests contracts for the whole quantity, representing an aggregate 
value of about £186,600, will be placed. 

With special reference to the contract for steel rails mentioned 
by your contributor, it may be of interest to note that the Bethle- 
hem Steel Company was awarded by the Canal Commission in July 
last an order for 1250 gross tons of open-hearth rails, 90 Ib., 85 per 
cent. in 30ft. and 15 per cent. in 33ft. lengths. This represents 
about half the total amount of steel rails required for the permanent 
way of the electric towing locomotives to be installed on the lock 
walls. Bids for the entire amount were originally opened on May 
10th, but, on‘account of the excessive prices asked, all were rejected 
and foreign competition was invited. Although the second adver- 
tisement failed to attract any foreign tender, it had the effect of 
reducing the lowest bid to 31.35 dols. per ton for open-hearth 
rails, as against 31.85 dols, two months earlier. 

Whatever may have been the case in the past, there is little 
doubt that the Canal Commission and the Executive at Washing- 
ton are now acting in entirely good faith as regards foreign manu- 
facturers. They prefer, very naturally, that orders should be 
placed among American firms, but neither is inclined to regard 
such trading as a privilege granted to it on exorbitant terms. 
Many valuable and important contracts have yet to be placed, and 
the necessity of a close scrutiny of expenditure, in order to avoid 
the possibility of the estimates for canal construction being con- 
siderably exceeded, is becoming more and more a leading factor in 
the situation. Taking into account all the various circumstances, 
| venture to deprecate very earnestly any action which may have 
the effect of deterring British manufacturers from availing them- 
selves to the fullest extent of any opportunity epen to them for 
overseas trade. In addition to its first and intrinsic value, every 
contract obtained for Isthmian Canal supplies should be regarded 
as a first-class adverti t in ec tion with that great market 
of the future, Western Latin-America. 

London, October 16th, 








JOHN GEO, LEIGH, 


RECENT MALLET LOCOMOTIVES, 


Sik,—With reference to the leader in your issue of the 6th inst. 
1 have also tried to analyse the figures published in the American 
Locomotive Company’s recent monthly Bulletin relative to the 
performance of a Mallet engine on the Norfolk and Western Rail- 
way, but found them somewhat elusive. Thus, ¢.y., in table No. 8, 
headed ‘‘ Machine Efficiency and Horse-power Relation,” the 
drawbar pulls are given but not the corresponding speeds, and it is 
impossible to check the drawbar horse-powers, which I presume are 
not merely dynamometer horse-powers (mentioned on page 4 of the 
Bulletin), but nodoubt include the necessary allowances for engine 
and tender, 

I was curious to know what allowance per ton had been made 
for the coupled wheels, bearing in mind the experiments carried 
out at Schenectady last year, when Mallet engines were towed as 
trailers, and their rolling resistances measured. There is a 
column of speeds in table No. 1, but these, in conjunction with the 
drawhbar pulls.in table No. 8, give even dynamometer horse-powers 
= are greater than the indicated horse-powers in the latter 
table. 

While on this subject, may | point out how utterly misleading 
indicator diagrams are if the speed varies to any extent. To 
arrive at correct results in such a case as to machine efficiency, a 
longitudinal section of the line must be plotted on a time scale— 
not a distance scale as is usually done—and curves plotted not only 
for indicated horse-power, rolling friction and grade, curve and 
wind resistances for the whole train, including engine and tender, 
but also for the work absorbed by acceleration or gained by 
retardation. Kappa, 

Westminster, October 11th. 


STEAM ON COMMON ROADS, 


Str,-- I was very much interested in your leader in current issue 
of your valuable paper. I have had the pleasure of subscribing for 
over thirty years to THE ENGINEER, and as I have come across it 
in various parts of the world, it bas occurred to me that readers 
abroad and in the Colonies, who do not know better, may jump to 
the conclusion that engineers in this country have not made any 
improvements in the noisy, single-cylinder, rigid traction engines, 
of half a century ago, which were, as you state, only fit for thrash- 
ing and ploughing. 

lam sure you do not intend to cast a slur on or overlook the 
hundreds of high-class compound, spring mounted road locomo- 
tives in daily use on the public roads in this and other countries, 
moving thousands of tons per annum at a cost per ton mile second 
to canal traffic only. Were it not for these useful machines many 
industries could not be carried on at a profit. 

While frankly admitting that the light steam engines you refer 
to have a great future—I am personally interested in their manu- 
facture and sales—my opinion is that they can never hope to 
compete in cost per ton-mile with the heavier engines moving net 
loads of 10 tons and upwards. 

I agree with your remarks re the great improvement in our 
roads, and consequent reduction in cost of up-keep of motors, 
tractors, &c., running over such roads, ‘The same remarks apply 
to the heavy road locomotives, and such engines will now be able 
to haul much heavier net loads in proportion to the actual weight 
of the engine than was possible when roads were so bad that heavy 
traction engines only could haul paying loads over them. 

When railways were first introduced many wiseheads predicted 
that the slow horse would disappear. I will reverse this prophecy 
and predict that with improved roads and the extension of light 
mechanical traffic the road locomotive will more than hold its own 
for cheap transporting of heavy goods over common roads. 

The engines I have in my mind are engines weighing 6 to 14 
tons ag JAMES ROBINSON. 
Leeds, October 17th. 








CATALOGUES. 


UNBREAKABLE PULLEY AND MILL-GEARING CoMPANY, Limited, 
West Gorton, Manchester.—Pamphlet on the Benn friction clutch. 
ROBERT JENKINS AND Co., Kotherham.—An extensive catalogue 
has been sent to us. It deals with sectional and other welded 








boilers for hot water supply, heating apparatus, &c. These 
boilers are made in wrought iron or Me § The catalogue also 
deals with brazed copper boilers, and cylinders for kitchen ranges, 
hot water heating apparatus for green-houses, public buildings, 
&c., vertical boilers for steam engines or cooking, hot water valves, 
&c. A pamphlet to hand from the same firm has reference to the 
Eau-Sho boiler for hot water supply and heating. 

THe PHa@NIX DYNAMO MANUFACTURING CoMPANY, Limited, 
Bradford.—A catalogue dealing with direct-current generators 
and large motors has reached us, All the parts of these machines 
are illustrated, and a very clear specification is given. Another 
catalogue from the same firm deals with alternators. Here, again, 
all the parts are illustrated, and the general construction is fully 
described. ‘lables are given at the end of this catalogue showing 
the efficiencies and regulating properties of two and three-phase 
machines of various outputs, 

HENRY Simon, Limited, 20, Mount-street, Manchester. — 
‘*Modern Flour Mill Machinery.”—This is the thirteenth edition, 
and contains nearly 100 pages of well-executed illustrations and 
descriptive matter of wheat cleaning and roller milling machinery. 
Amongst the former class of appliances, illustrations are given of 
aspirators, separators, scourers, dust collectors, cockle machines, 
measurers, washers and stoners, whizzers, dryers, &c. Amongst 
the latter class are different types of mills, grinders, centrifugal 
dressing machines, scalpers, sieves, plansifters, dust collectors, &c. 

JONES, POLLARD AND SHIPMAN, Limited, Leicester.—This is a 
well got up catalogue dealing with engineers’ tools. It has refer- 
ence to the firm’s upright geared drilling machines, sensitive 
radial drilling machines, high-speed ball bearing upright sensitive 
drilling machines, New Century multiple spindle sensitive drilling 
machines, New Century single spindle sensitive drilling machines, 
Rego single spindle sensitive drilling machines, milling machines, 
twist drill grinders, universal tool and cutter grinders, universal 
cutter grinders, corundum wheels for grinders, centring machines, 
mandrel presses, straightening presses, machine vices, emery 
grinders, Rego wet tool grinders, hack saw machines, and internal 
gear cutters. ‘The catalogue is well illustrated, and prices are 
given throughout. 

British, IRISH, AND COLONIAL DEPARTMENT OF THE 
MASCHINENFABRIK OERLIKON, Oswaldestre House, Norfolk- 
street, Strand.—This is a leaflet dealing with a portable insulation 
cutter for commutators. In order to obtain a really good contact 
between the brushes and commutator of a direct-current machine, 
it is essential that the insulation between the individual commuta- 
tor segments, whether it be mica or any other material, should not 
protrude above the circumference defined by the commutator 
metal ; in fact, it is preferable that the insulation material be 
slightly recessed. It very often happens that in time the insula- 
tion gradually protrudes, either owing to the fact that the copper is 
worn down quicker than the insulation material—which is particu- 
larly likely to occur if the latter is hard mica—or owing to expan 
sion differences between the commutator metal and the insulation 
material, dampness, &e. The machine described in this leatlet is 
for the purpose of r ing the insulation, so that it does not pro- 
trude above the level of the commutator bars. 


STEWARTS AND LiLoybs, Limited, Winchester House, Old Broad- 
street, E.C.—This is a catalogue giving dimensions and prices of 
steel pipes and accessories for gas, water, and air mains, About 
twenty years ago, owing tothe rapid development of the British 
Colonies, many inquiries were received for light stee!_water mains 
which could be delivered in districts far removed from the seaboard, 
where the means of transit were difficult and expensive. To meet 
the requirements, the firm introduced light lap-welded wrought 
steel pipes with Stewarts’ inserted joint for lead and yarn, 
and with loose flange joints, which, from the outset, gave such 
satisfactory results that they were speedily adopted for many 
different purposes, amongst which may be mentioned the follow- 
ing :—Gas and air mains working at high and low pressures, water 
supply mains, water power plants, irrigation works, sewage works, 
electric cable conduits. The pipes are usually made from Siemens- 
Martin open hearth steel, having a tensile strength of 24 to 28 tons 
per square inch of section. The finished pipes can be supplied in 
all sizes up to 48in. diameter, in any length up to 40ft., according 
to diameter, and for working pressures up to 500 Ib. per square 
inch. The catalogue gives a vast amount of information concern- 
ing these pipes, &c., and it is well illustrated. 

THE British THOMSON-Houston Company, Limited, Rugby.— 
A large quantity of literature has been sent to us by this firm. 
Among the various price lists is List 304 on Mazda holophane 
reflectors, domestic type, which have been specially designed for 
use in houses, &c., where artistic appearance is essential in addition 
to a high degree of efficiency. Price List No, 305 deals with 
B.T.H. ironclad oil break switchgear. These switches, we are 
told, will operate under severe requirements of service on ‘systems 
of 3300 volts or less, and they can be fitted with any of the usual 
automatic accessories which can be operated with perfect safety 
even by unskilled workmen. Price List 306 on B.T.H. non- 
luminous radiators, shows the new type of B.T.H. radiator, suitable 
for a variety of purposes, such as public building and hallway 
heating, study and small office heating, ships’ state rooms, cabins, 
tramcars and shop window heating. List 307 has reference to the 
new type of magnetite are lamp for continuous current circuits. 
Weare told that these lamps are designed for giving the highest 
efliciency and light distribution at the minimum of cost. Another 
list, No. 308, has reference to the B.T.H. drawn wire filament 
Mazda lamp. The drawn wire Mazda lamp is the most recent 
development in the evolution of the electric incandescent lamp. 


SrEMENS BrotueErs, Caxton House, Westminster, 5.W.—Three 
new publications have reached us which deal with the following 
goods :—Siemens’ water-tight loud-speaking marine-type tele- 
phones, the vibragraph, and a new electric motor and starting 
equipment for use with sewing machines. The vibragraph is 
claimed to be the first practical instrument for measuring and re- 
cording vibration in definite units. It has a very high degree of 
accuracy, and the records showing the actual movements are 
magnified at least a hundred-fuld. It is pointed out in the early 

rt of the pamphlet dealing with the vibragraph that vibration is 
inseparably connected with every engineering problem, and its 
importance is being more and more accentuated as the stresses on 
material are increased to an extent hitherto considered practically 
impossible. The introduction of the steam turbine and electric 
turbo-generator has compelled designers and constructors to give 
greater attention to vibration—as caused by out-of-balance of 
rotating parts. For shipbuilders, the question of vibration is of 
the utmost importance, particularly in the case of passenger boats 
where the popularity of a ship depends largely on the comfort due 
to absence of vibration. The instrument is also claimed to be of 
service in connection with dealing with complaints from dwellers 
near central stations, underground railways, and the like. 











Tray is connecting itself with its African colonies by 
means of wireless telegraphy. Stations already exist at Massowal: 
and Mogadiscio, which bring the two colonies into communication. 
Communication with the motherland, however, has hitherto been 
wanting. This will be remedied by making a big installation at 
Coltano, near Pisa, which will communicate with Massowah. The 
distance from Coltano to Massowah in electric wave transmission 
is 2500 miles.. The distance measured in the same way: between 
Massowah and Mogadiscio is 1120 miles. Once the message has 
reached Mogadiscio it can be transmitted al] over the colony, as 
there are sub-stations at Brawa, Giumbo, Itala, Lugh, Merca and 
Bardera. The Coltano station will be able to communicate not 
only with Clifden in Ireland, but with Glace Bay in Canada, as well 
as Montevideo, &c, 
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POWERFUL DREDGER FOR PANAMA CANAL. 


THERE was launched, in a practically complete state, from 
the works of William Simons and Co., Limited, Renfrew, on 
September 12th, an extremely powerful bucket hopper dredger 
which has been built to the order of the United States 
Government, and is intended for carrying out heavy under- 
water cutting and dredging on the Panama Canal. The 
dredger, which is named Corozal, is of the twin-screw type, 
and will make the voyage to the Pacific coast under its own 
steam, propulsion at a speed of 10 knots being by two sets of 
triple-expansion surface-condensing engines supplied with 
steam at 1801b. pressure from two cylindrical multitubular 
boilers. The engine-house contains a complete outfit of the 
most modern auxiliary machinery, including independent air 
pumps, circulating pumps, feed pumps, feed heater, filter, &c. 

The Corozal has a hopper capacity for 1200 tons of dredgings, 
and the bucket ladder is designed for dredging to a depth of 
50ft. The dredging gear, which can be driven by either of 





the main propelling engines, is arranged to give three speeds | 





into barges alongside. The hopper doors are controlled by 
independent hydraulic gear. Steam steering gear, electric 
light and refrigerating plant are provided ; also cabins for 
officers, and comfortable quarters for the crew. The dredger 
has been constructed to Lloyd’s full requirements; and Mr. 
T. M. Post and Mr. A. V. B. Candler have superintended 
the work of building on behalf of the United States Govern- 
ment. 

The dredging powers and capacity of the Corozal will 
shortly be tested in the soft clay off Helensburgh, on the 
Clyde ; and later she will be taken to Belfast to be tested on 
the hard bottom of Musgrave Channel. 








FORTHCOMING MEETINGS. 


THE engineering and kindred institutions and societies are 





| once again preparing for the serious business of their exist- 


Many of them have already drawn up complete pro- 


ence. 
Others, notably the 


grammes for the coming winter session. 

















THE BUCKET HOPPER 


of buckets to suit the various kinds of material to be dealt 
with. Two sets of buckets are provided, one of 54 cubic feet 
capacity for dredging soft material, and one of 35 cubic feet 
capacity for dredging stiff clay. The bucket ladder is a steel 
girder which, together with the chain, tumbler, links and 
pins, weighs upwards of 240 tons. The upper end of the 
bucket ladder is supported on independent pivot shafts, 
and the lower end is controlled by a steel wire rope tackle 
and independent steam hoist gear which is designed for 
raising the ladder at a speed of 10ft. per neinute. 

Steam manceuvring winches are fitted at bow and stern, 
each driven by independent two-cylinder engines, and each 
barrel fitted with a friction clutch and brake to enable the 
mooring chains to work independently of each other, or 
simultaneously, as may be required. Shoots are provided 
for loading into the vessel’s own hopper, and also overboard 
shoots controlled by independent steam winches for loading 





| the Council as is found desirable. 








DREODGER COROZAL 


premier societies, such as the Civils, Mechanicals and Elec- 
tricals, are as usual unable to say what their arrangements 
are to be. From the information which we have collected 
from the various bodies, we have prepared the following brief 


summary of the session’s work, but it must be remembered | 
| that in most cases the programmes are only provisional and 
may be subject to revision at a later date. 


As time goes on 
our readers will be informed through the column ‘‘ Forth- 


coming Engagements,’’ which appears week by week in this | 
In the | 
meantime the following may be regarded as a foretaste of | -Votor, to owners, will be awarded. The arrangements are in the 

| hands of Captain R. K. Bagnall-Wild (chairman), Colonel . E. 


journal, of the imminence of any particular meeting. 


what is to be done in the immediately succeeding months. 
As we have already said, the Institution of Civil Engi- 
neers has not drawn up any definite programme. The 
subjects for discussion and the dates of reading are settled by 
We understand, however, 
that the first two papers to be submitted to this body will be 


| next, June 10th, 1912, and upwards of £200 in cash 


descriptive of the Kinlochleven water-power works and 
power-house installation. Among other important subjects 
likely to be brought forward in the early part of the session 
are the following:—The electric lighting of trains, the 
Glasgow main drainage works, the Birmingham water supply 
works, the re-modelling and equipment of Madras Harbour, 
and a paper dealing with Durban Harbour, Natal. 

At the Institution of Mechanical Engineers the session 
opens to-night with a paper on the endurance of metals, 
which describes some experiments carried out at University 
College, London, on beams subjected to stress while being 
rotated. Beyond this the programme is no more definite 
than that of the Civil Engineers. The early part of the 
session will, however, probably include a paper on large 
modern planing machines. In addition there will in all 
likelihood be papers dealing with the results of experiments 
on the binary system of aluminium-zinc alloys, while some 
experiments on gas engines will probably be ready in time 
for discussion before the session is over, Other papers, it is 
hoped, will deal with acceleration on railways, and with 
pumps. 

The Graduates’ Association of the Institution of Mechanical 
Engineers has, as usual, prepared its programme well in 
advance. From the syllabus we notice that eight papers and 
six visits have been arranged for the winter’s work. The 
papers are very varied in nature. Steam turbines, locomo- 
tives, printing presses, water softeners, steam tractors, and 
internal combustion engines are all to be dealt with, while at 
a special lecture on February 12th Dr. R. T. Glazebrook is to 
discuss some recent researches at the National Physical 
Laboratory. Among the visits we notice one to-morrow to the 
Brooklands Aerodrome, to be followed about a month later 
by one to H.M S. Thunderer at Dagenham. 

The session has already commenced with the Institution of 
Automobile Engineers, for on the 11th of this month Mr. 
lL, A. Legros delivered his presidential address. The pro- 
gramme of papers once again shows that this society is not 
solely, as its title might imply, concerned with motor cars 
and their engines. Thus in March Mr. G. de Havilland 
will deal in @ paper with the materials used in the con- 
struction of aeroplanes. In May Mr. R. G. L. Markham 
will discuss the internal combustion engine as applied to 
marine work. Professor Morgan and Mr. E. B. Wood will 
take up the subject of paraffin as a fuel, while ‘‘ Grinding ”’ 
is the title of a paper to be read by Mr. J. J. Guest. On 
November 8th the past president of the American Society of Auto- 
mobile Engineers, Mr. H. E. Coffin, will deal with the design 
of chassis. In view of Mr. Lloyd George’s recent act, a paper 
by Mr. L. H. Pomeroy entitled ‘* Engine Design for taking 
advantage of Horse-power Rating Rules,’’ should attract 
considerable attention when it is read before the Institution 
on December 13th. The January and February papers are 
respectively ‘‘ Repairs to Steam and Petrol Vehicles,” by 
Mr. D. J. Smith, and ‘‘ Causes of Failure in Ball-bearings,”’ 
by Mr. G. F. Barrett. It is of interest to note that this 
society during the winter intends holding several meetings 
less formal in character than those of the ordinary programme. 
The first of these is to take place at the Windsor Hotel on 
November 22nd. and will consist of a discussion on ‘‘ The 
Trend of Design at Olympia.’’ 








THE COMMERCIAL Motor Users AssociaTion.—The sixth 
annual parade of commercial motor vehicles organised by the Com- 
mercial Motor Users Association will take place on Whit-Monday 
rizes to 
drivers, a silver cup or cups to engineers, and a valuable silver 
challenge cup presented by the proprietors of the Commercia! 


Crompton (chairman C.M.U.A.) Colonel T, J. Kearns, Mr. F. C. A. 
Coventry, Mr. T. E. Harrison, Mr. E. Shrapnell Smith (hon. 


| treasurer), and Mr. H. Lyon Thomson, as a Parade Committe: 


whilst Mr. Fred. G. Bristow, A.C I.S., the Commercial Motor 
Users Association, 89, Pall Mall, S.W., from whom particulars may 
be had on application, is secretary. 
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A SPRINGLESS LOCK. 


THE distinguishing feature of this lock is the fact that no 
springs are involved in itsconstruction. Referring to Fig. 1, 
the details of the lock include a number of flat U-shaped 
pieces, as shown at A. In the case of the sample submitted 
to us there are four of these U pieces. All the pieces have 
the distance a and the distance b the same. The distances 
cand d are, however, different. The key of the lock is of 
flat metal, and is stepped as shown at B. The width of the 
key across the steps is constant, and is equal to the distance 
b. If the key be inserted between the limbs of the U pieces 
and turned until its wards are horizontal, then, as shown in 








Fig. 1 


the plan B, Fig. 1, the ends of the U pieces are flush with 
one another, 

The key is inserted through a narrow slot in a small 
rotatable circular plate, as shown at C, Fig. 2. To the 
back of this plate there is attached a *‘scatterer.’’ This 
‘scatterer '’ may be regarded as a two-stepped key, and its 
function is to send two of the U pieces to the right and two 
to the left. The bolt is shown at E, Fig. 2. Its upper part 
is of the familiar form. Depending from this is a thin plate 
e. The U pieces are piled against this plate, and are sup- 
ported in catches f f attached to the under surface of the bolt 
proper. The plate e is not really solid, as shown in Fig. 2, 
but is cut out as shown in Fig. 3, which shows the bolt in 
place. The U pieces in this view are lying below the plate e, 
and between it and the back plate g of the lock. A small 





Fig. 2 


tongue is shown depending from the circular plate C, Fig. 2. 
This tongue falls within the hole in the plate e, as indicated 
in Fig. 3, Surrounding the bolt is 4 rim of metal h stopping 
clear of the lip j and formed with two pockets k. 

_To raise the bolt the key is inserted into the slot in the 
circular plate carrying the scatterer. As this slot is at the 
moment vertical, the U pieces are scattered as shown at C 
and D, Fig. 2. Their ends are, in fact, projecting into one 
or other of the pockets k. The key is now turned through a 
right angle until its wards are horizontal. The action of 
turning the key also turns the circular plate. Hence the 
scatterer goes out of action, and the wards of the key bring 
the U pieces into the flush position, as shown at B, Fig. 1. 
If the key be now turned a little further the tongue on the 
circular plate engages the upper shoulder of the hole in the 
plate e. As the ends of the U pieces are for the present flush 
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Fig. 3 


within the carriers f, the tongue bearing against the shoulder 
can force the bolt upwards. As the key goes out of action 
the scatterer again comes into play—but in the reverse direc. 
tion—and the U pieces are moved out of their flush position. 
They are, in fact, scattered in the vacant space left between 
the lip j and the ends of the rim 2. To unlock the bolt the 
key brings the U pieces flush and the tongue causes the bolt 
to descend. Another quarter turn is necessary so as to with- 
draw the key. This quarter turn scatters the U pieces into 
the pockets k. 

This lock is made by Chubb and Son’s Lock and Safe 
Company, Limited, 128, Queen Victoria-street, E.C. 








THE INTERNATIONAL FRANCO - SPANISH 
NOGUERA-PALLARESA RAILWAY. 


THIS line has been constructed by the French Government 
up to the tunnel under the Pyrenees, and has not been a 
very difficult undertaking ; the Spanish Government, however, 
have got on their hands one of the most difficult pieces of 
railway construction ever attempted in Europe. 

At the present time there are only two railways from France 
and the whole of Europe into Spain. This is owing to the 
Pyrenees cutting Spain off from the rest of the N.W. 
Continent. The first railway enters Spain on the seashore of 
the Bay of Biscay at the extreme north, at Hendaye in 
France, and Irun in Spain. The other line is on the shore of 
the Mediterranean at Port Bou, near Perpignan. There are 
260 miles between these two places, with no other railway 
facilities to France. 

In this Noguera-Pallaresa route it is intended, by piercing 
the central Pyrenees by a tunnel about four miles long, to open 
up a vast district in the province of Lérida, and get a short route 
to France, joining the French railway system near St. Girons 
this section being a link in the projected ‘‘ Gran Via Inter- 
Continental ’’ from Paris, St. Girons-Pyrenees Tunnel, 
Lérida, Cartagena, and sea to Oran. 

The Spanish and French Governments, having made this 
matter a subject of study for many years, came to the con- 
clusion that the line was urgently needed, and by interna- 
tional treaties have agreed each to construct its proportion 
of the line. The Spanish Government is, by this treaty, 
bound to construct the line from Lérida on the Norte Railway 
up to the tunnel, also so much of the tunnel as is in Spanish 
territory. The Noguera-Pallaresa line was authorised by the 
law of 23rd July, 1889, and by International Convention with 
France on the 13th February, 1885. The studies and 
estimates were approved by ‘‘ Real Orden’’ on the 4th 
March, 1892, with a subvention of 60,000 pesetas a kilometre. 
This subvention was not considered sufficiently tempting by 
anybody to risk making an offer to construct and work the 
line. 

In 1908 much dissatisfaction was felt and shown at Lérida 
and Barcelona, and a group of notables obtained the assent 
of the Government to an amelioration of conditions, viz., a 
guarantee of 5 per cent. interest on the agreed cost of the 
works, the concession to be for 99 years. A powerful Anglo- 
Franco group sent out an engineer who visited the line of the 
railway, and who noted that the works would be remarkably 
heavy and numerous, there being no less than 78 tunnels and 
67 viaducts between Lérida and Isil, and who found that the 
river Noguera-Pallaresa in too many places was.in a 
narrow gorge between precipices, often of appalling height, 
and that the old road had been swept away by floods follow- 
ing the disastrous ‘‘ cloud burst ’’ near Esterri some months 
previously. Not only was it impossible to get any cart or 
conveyance from Lérida to the tunnel, but pedestrians had 
to be strong-nerved climbers to get through. Very many of 
the tunnel sites were at the farther side of the river. To 
make a road for use of the conveyance of railway plant, 
stores, food and personnel would require about two years. 

The Government immediately sent a staff of engineers, 
and the means to make this road (1909). About 1910, the 
Spanish Government called publicly for offers at a ‘‘Subasta,’’ 
but this was ‘‘ deserted,’’ a technical expression signifying 
that nobody appeared to bid. 

The facts that the guaranteed interest only was granted 
from the opening of the line for traffic—a period very distant in 
the opinion of experienced engineers—and that the Subasta 
being competitive, the lowest offer takes the prize, account 
for the absence of tenders. 


The Spanish estimate of cost of the works was .. 62,094,978 pesetas 
The Spanish interest during 8 years’ construction.. 12,418,095 _,, 





. 74,513,974, 
The average cost of each of the 155 kiloms., say 480,000, 
The following table of relative distances by the two existing 
routes and the new line is of interest :— 


Comparison of distances. 


Vid Hendaye Irun. Vid Port Bon. V.d Noguera. 
Kiloms. Kiloms. Kiloms. 
Partetelérigs .. .. 2008 .. .. ..- BE ws 22 os 
Paris to Tarragona .. 1520 .. .. .. 1836 .. .. .. 1216 
Bor@seuxtoterida .. S21 .. .. .. OF .. ..-... GW 
Bayonne to Lérida .. 623 .. .. .. MOF .. .. .. 571 
PIR ic cas, COR cs on es CEB as 8s ce OO 
Tereestolérida.. .. (TT .. « «5 SB .. « «2 
Narbonne to Lérida .. 1125 .. .. .. 517 .. .. «. 446 
Carcassonne to Lérida = 167 575 418 


By the Noguera route many large towns such as Valencia, Cartegena, 
&e., save 120 kiloms. 

Traffic.—The line between St. Girons and Lérida will 
enable a very active traffic to be sent to France of the valuable 
ironstone of the Noguera Valley, also marbles, zinc, lead, 
manganese, timber, cattle, wines, fruits, and early vegetables 
for Paris. 


The local traffic has been estimated at .. 15,000,000 pesetas per an. 
The international goods traffic has been 


CUAMIBCOT BES. ws oc. ts cw. es woe . COORG S 
The passenger traffic has been estmated at 5,320,000 3 
po er 28,320,000 - 


Starting from Lérida, following the valley of the Segre, 
the line runs through a rich and fertile country. Balaguér 
is an ancient town, entitled to the distinction of ‘‘ very noble 
city,’’ has fine public buildings, including a celebrated con- 
vent, hospitals, theatre, town-hall, &c. &c. About eight 
miles north of Balaguér the line leaves the valley of the 
Segre to follow its affluent, the Noguera-Pallaresa, up-stream 
on heavy gradients to Isil in the Col de Salau, where the line 
enters the International tunnel. The first place of import- 
ance in the Noguera Valley is Tremp, a town of a few 
thousand inhabitants. It has good manufactories, tanneries, 
soap works, &c. Then comes Pobla, then Gerri—two small 
towns ; each, however, has several manufactories. 

Sort, with 1000 inhabitants, is a very curious old town ; 
its streets appear as ifin the times of the Crusaders. Rialp, a 
small place noteworthy on account of the Barranca di Rialp, 
caused by an affluent river having made its way through 
appalling precipices to the Noguera. This place has to be 
crossed by the new line, and in winter or wet weather must 
be a very dangerous passage. Lilavorsi is a place of 700 in- 
habitants. The Noguera hereis in a deep gorge between pre- 
cipitous mountains, and in winter subject to avalanches. 
The road, or, rather, its ruins, are very dangerous owing to 
the quantity of stones falling from the mountains, dislodged 
by the goats moving about in search of food. Esterri is the 
last town before arriving at the International tunnel. At all 


these places the hotels are very ancient but very comfortable, 
and the living exceptionally good. 





Lérida Province, one of the richest and most fertile in 
Spain, is famed for its Priorata wines. Its capital town of 
similar name is a garrison town of 32,000 inhabitants, with 
cathedral, &c. It is bounded on the north by the Pyrenees. 
It is well known that the slopes of these mountains on the 
French side are more suave, regular, and of agreeable aspect. 
On the south side—the Spanish—are found the highest peaks, 
the steepest slopes, with scanty vegetation, with a few oases 
in the bottom of the deep valleys surrounded by mountains 
crowned with perpetual snow. 

The minerals of the province of Lérida to be served by the 
new line are as follows :—Asbestos is found in three places. 
Blende—sulp. of zinc—found in seven or eight places; the 
analyses taken are stated to give 48 per cent. of zinc. Copper 
is known to exist in sixteen places. The lodes are pyrites of 
copper, and often grey copper. Many ironstone deposits of 
large size are found at Alos de Balaguér, Esterri, Isil, and 
eleven other places. Pit coal is produced in fifteen places. 
It is bituminous, and it is stated to be largely employed in 
manufactories. Lignite is foundin nine places. Manganese 
is much found in Gerri—on the centre of the proposed railway 
—and in two other places. Lead is found at Isil and eleven 
other places. The Huerta of Lérida is amongst the most 
beautiful in Spain, producing wheat, barley, rye, maize, 
beans, grapes, alfalfa grass, and an abundance of fruits, 
pimientos, olives, and other agricultural produce. 








INDIAN IRON AND ENGINEERING. 





ENGINEERS and iron and steel manufacturers, not in the 
Midlands alone, but in all parts of the country, who are doing 
business with the East, will be interested in the presidential 
address delivered on the 30th ult., at Dudley, before the Stafford- 
shire Iron and Steel Institute, by Mr. Isaac E. Lester, at one time 
steel works superintendent to the East Indian Railway. Entitling 
his address ‘‘Indian Iron,” the author gave a very es 
account of the history of iron manufacture in that country, an 
the manner in which it is carried on by the natives to-day, adding 
some account also of the chief British engineering establishments. 
It is clear from his address that not much improvement can be 
expected, for some time to come at any rate, in the native methods 
of working, which means that so far as railway and general 
engineering requirements are concerned that country will, for a 
long time to come, be dependent upon pee me gr of British 
engineering and iron and steel firms, assisted by the comparatively 
few engineering undertakings established in the country itself. 

In dealing with the future of native methods, and the prospect 
of establishing on a permanent basis an iron industry in India 
from native resources, worked by natives according to their native 
methods, many objections at once present themselves. The 
record up to the present has been that of failure, and where 
to-day the iron industry obtains it is nowhere on a large scale. 
The operations are carried out in scattered locations, and even 
clandestinely. 

By means of more expeditious ocean voyages, and enlightenment 
in the direction of utilising Western productions under capable 
English-speaking engineers and merchants, the trade with India 
has, Mr. Lester points out, grown year by year to an enormous 
extent. The imports into India run for the year 1909-1910 to 
602,283 tons in iron and steel of all descriptions, to the total value 
of £5,893,933 sterling, while in addition there are rails, fishplates, 
sleepers, keys, &c., totalling 124,562 tons, and valued at £760,747, 
and carriages, trucks, and locomotives to a value of £2,117,696. 
Notwithstanding this, the time necessary between an indent from 
India and the handling of the goods received there involves too 
great delay in the carrying on of important work necessary for 
the rapidly extending railways and the other essentials which 
the well-being of our great Indian Empire demands. It has 
been found imperative even by railway companies to found 
their own works, whereby steel and iron may be more readily 
obtained for their respective uses and requirements, also to 
utilise great accumulations of worn-out material. Government 
works have similarly been established for arms and ammunition 
and general equipment to meet their peculiar requir ts ; 
and private efforts are even now being accompanied by the 
establishment of very large and important undertakings, but the 
whole of these are working on the lines of Western ideas. 
To mention already established works, the President instanced the 
Government steel works at Cosipore Gun Factory, Bengal, which 
were laid down during 1893-1894, and are in daily operation. The 
East Indian Railway, at its locomotive works, Jamalpur, Bengal, 
established in 1897-1898, has very large iron foundries and fully 
equipped steel works, forges and rolling mills, producing sectionsand 
sizes, and also castings for its detailed and general requirements 
to highest British specifications. Apart from Government under- 
takings, the East Indian Railway Company was the first to establish 
steel plant in India, working on European lines and employing as 
far as possible native labour and native resources. A brief descrip- 
tion of these huge railway works, employing some 10,000 to 11,000 
people, proved interesting to the audience, and slides and photo- 
graphs gave an idea as to the success of the steel undertaking, which 
was established ten years ago, and is to-day running most satis- 
factorily under the then locomotive superintendent, Mr. Allan W. 
Rendell. A further 15-ton Siemens furnace is being installed, in 
addition to existing Siemens acid plant and Tropenas converter 
plant. These Jamalpur locomotive workshops are aptly termed the 
‘* Crewe of India,” and they cover over twenty acres. The iron- 
foundry produces 2500 tons of castings per month and the rolling 
mills 4000 tons per annum. The _ steel foundry turns out 
in ingots and castings over 3000 per annum to the highest British 
specifications and tests. The Bengal Iron and Steel Works com- 
menced making pig iron in 1875-1876 and steel in 1901-1902. The 
company has its own large collieries, and produces large quantities 
of coke for sale. It has running also blast furnaces on modern 
lines, and the works are equipped with steel plant and rolling 
mills for the production of sections and sizes, although the two last- 
mentioned departments are not now working. The works of the 
Bombay and Baroda Railway Company steel plant were iaid down 
at Ajinere, in Rajputana, They have a surface-blown Bessemer or 
Tropenas process, and are capable of an output of 2000 tons per 
annum. The President is not aware of any other Western pl«nt 
in vogue, but mention was made of the important undertaking 
known as the Tata Iron and Steel Company, now nearing comple- 
tion at Kalimati, in Bengal-Nagpur district. It may be said in all 
truth that, so far as the resources of Indian iron ores and minerals, 
including refractory materials, are concerned, the surface has yet 
but been slightly scratched. There are great possibilities for the 
future under the right conditions. Fuel there is in plenty, and 
many large collieries at present exist in Bengal and other parts of 
India where many thousands of miners are raising coai suitable 
for railways, shipping, works, and factories. The E.I.R Giridhi 
and Kurhar Barhi collieries employ 15,000 to 16,000 hands. In the 
study of geology, mineralogy, and the development of resources, 
names of worthy pioneers now departed might be mentioned, and 
it is interesting to note in this connection that the Indian and 
home Governments are more and more realising the immense 
wealth of this portion of the empire, and in passing it is worthy of 
mention that during the year 1909-10 half a million tons of excel- 
lent manganese ore, valued at £527,358, were exported. 
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LEAD AND ZINC MINING IN THE LAKE 
DISTRICT. 


FROM time to time in recent years we have referred to the 
existing state of affairs as regards metal mining in various 
centres of Great Britain, and propose on the present occasion 
to supplement these notices by a few remarks on the Lake 
District. This region, despite its rugged mountains of meta- 
morphic rocks and its general resemblance geologically to 
noted metal mining centres, cannot be said to have ever been 
of any great note as regards lode mining. Quite a long time 
ago-—more than 500 years—copper ore was mined and smelted 
et Keswick, where, indeed, ancient slag may be dug up to- 
day, and there have been other copper mines, notably at 
Coniston and Ulpha. These, however, are all closed down 
at the present time, though the old workings are easy of 
access to any speculators who may be disposed to see what 
the ‘‘ old men *’ have left. But to keep to lead and zinc, we 
may say that though the number of miittes is much less than 
was the case for‘y or fifty years ago, there being now only 
two in full work, these two are in a healthy condition, and 
there is no reason to suppose that lead and zinc mining in 
the distri¢t will follow copper mining into its present oblivion. 
The two working miries we have to refer to are the Greenside 
mine, situated in the Glenridding Valley at the top end of 
Ullswater Lake, and the Thornthwaite, sittiated on the west 
side of Bassenthwaite Lake, about three miles from Keswick. 

The Greenside mine has an authenticated record of at least 
one hundred years’ continuous working, the present company 
having been in existence for about fifty years, a rather 
remarkable record when we consider the chequered history 
of so many of our British mining ventures. For the last 
twenty or thirty years the output of lead ore has been main- 
tained at a very constant figure, about 1500 tons per annum, 
with «4 silver yield of 10 oz. to 12 oz. per ton of lead. 
In former yéars the silver has been as high as 17 oz. to the 
ton, and also under 100z. The Greenside lode has a general 
course a few points west of north with an easterly hade or 
dip, its width varying from a few feet to as much as 40ft. of 
ote-bearing ground. 

The maih workings consist of the Lucy level, an adit about 
one and a-quarter mile long, joining the lode at an acute 
angle. The entrance to this adit and the site of the dressing 
mill, offices, &c., is about 1100ft. above sea-level. In earlier 
days the ore was obtained from two other levels further up 
the ravine, and consequently at a higher altitude, the top 
one, known as the High Level, being about 1500ft. above the 
sea. The present workings are reached by a sump shaft at 
the end of the Lucy level, the depth of which is 105 fathoms. 
The winding is done by electric power, which is also used for 
pumping, driving dressing machinery, &c. The electric 
installation was put in by the British Westinghouse Com- 
pany a few years ago, and has proved very satisfactory. The 
power station is situated about a mile from the mine at the 
foot of Helvellyn, the power being taken by insulated air 
lines to the old High level, whence by a connecting shaft it 
is taken to the Lucy level. This is done preferably to 
putting the wires in the level, and thus reducing its capacity 
for pony haulage. Here, as at other metal mining centres, 
the exceptionally dry summer has led to stoppage of work for 
lack of water—a fact which must be borne in mind by persons 
who comment on the mineral statistics for the present year 
—when they see the light towards the end of next year. 

With regard to the dressing plant at Greenside, there is 
nothing of special note. Not unnaturally in such an old 
mine there is considerable patchwork, additions and renova- 
tions having been made from time to time. For the slime 
treatment, Buss tables, supplied by the Liihrig Appliances 
Company, Limited, of London, are in use ; also the Borlase 
and Winn Record vanner and slimer, made at Wrexham. It 
is interesting also to note the use of Borlase concave buddles, 
on which slime pit refuse is finally treated. The present 
manager of the mine, Mr. W. H. Borlase, is, we may say, a 
nephew of the Cornishman whose name has long been asso- 
ciated with slime dressing machinery. All sorts of dreadful 
things ate said iti the guide-books about the defilement of 
Ullswater Lake by the refuse from the lead mine, but it is 
obvious to those who know anything at all about the subject 
that such complaints are much exaggerated. The Greenside 
Mining Company has its own smelter, but no desilverising 
plant. Coal is used in the smelting of the ore and coke for 
smelting the slag; the lead from the flues, being practi- 
cally free from silver, is marketed separately. The nearest 
railway station—Troutbeck—being seven miles away, the 
cartage of coal and stores is a somewhat heavy item. This, 
as also the despatch of pig lead, is now done by motor trans- 

rt. 

In contradistinction to the Threlkeld and Thornthwaite 
lodes, the Greenside yields only traces of blende, and the 
mine is worked for lead alone. Though we have said that 
we have only two mines to refer to, mention may be made of 
the Threlkeld mine, situated about four miles to the east of 
Keswick, This mine, which produced 328 tons of lead ore 
yielding 2460 oz. silver and 266 tons of blende in 1909, is at 
present standing idle. The Force Crag mine, about three 
miles to the west of Keswick, is also idle at present. In 1909 
this rejuvenated venture yielded 9 tons of lead ore contain- 
ing 270 oz. silver and 140 tons blende. Its early stoppage 
is all the more to be deplored as a considerable outlay had 
been made on modern dressing plant. 

We pass on now to the Thornthwaite mine, which has in 
the last year achieved some notoriety by doubling its output 
of lead and zinc ore from existing workings. The history of 
this mine is a long one, but the present company dates only 
from 1894, when the mine was reopened by Mr. Crewdson, of 
Manchester, in conjunction with Mr. Anthony Wilson, the 
present manager. In 1901 it was turned into a private 
limited company. 

The output in 1909 was 229 tons lead ore containing 
2176 oz. silver and 650 tons blende. These figures were 
about doubled in 1910, while in the first six months of 1911 
the output of mixed concentrates was 1735 tons, showing 
very substantial progress. The only lode being worked is 
the Thornthwaite lode, which courses north and south and 
has an easterly dip. The width varies greatly from 4ft. to as 
much as 90ft., where it resembles a stockwork. 


The mine is worked by a shaft, situated about 50ft. above 
the level of the lake. There are seven levels, the lowest 
being 65 fathoms from the surface. The winding is done by 
a steam engine, and the pumping by a hydraulic pump, 
designed largely by Mr. Wilson. The engine has a 12in. 


ram, lifted by a 14in. ram, and deals easily with 200 gallons 
per minute, which is about the maximum flow in wet 





weather. The reservoir is situated about 530ft. above the mine, 
and also supplies power for the Pelton wheel, which drives 
the dressing machinery and generates the electric light for 
the head-works. There is kept in reserve a Tangye’s suction 
gas plant, with a 44 horse-power engine. The expenditure 
on this plant has amply justified itself during the drought of 
the past summer. With the largely increased production of 
the mine, the capacity of the dressing mill, which is only a 
small one, is being severely taxed. Besides the crushers, 
rolls, and jigs, there are four Wilfley tables, one Buss table, 
and three Liihrig slimers. The lead is dressed up to 82 per 
cent., and the blende to 52 per cent. zinc. The settling pits 
for the slime washings are on an extensive scale, as the mine 
is only a short distance from Bassenthwaite Lake. By the 
recent purchase of land between the mine and the lake the 
company has now a much enlarged settling area, with the 
result that the final effluent hardly shows any discoloration 
from clay in suspension. 

Though the Thornthwaite lode is the only one at present 
worked, there are several others to the west on ground which 
rises abruptly to about 1600ft. above sea-level, the mining 
sett being an extensive one. One or two of these lodes were 
worked by the ‘‘ old men ’’ by means of a level which is still 
in good order, and is now being driven further west in order 
to cut at depth what is known as the East Ladstock vein, 
which was worked on the surface in old times. A feature of 
the lodes of this district is that many of them are blind, or, 
in other words, do not outcrop at the surface. Their location 
therefore involves more than the ordinary mining risks, 
exploration work of this sort being of a very speculative 
character, though, where funds permit of it, it certainly 
seems desirable that it should be undertaken if a full and 
careful consideration of the whole circumstances points to 
probability of success. We understand that development 
work of this nature is under consideration, as well as enlarge- 
ment of the mill—a course which certainly seems justified by 
the increased output. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St. 
James’s Park, Westminster, 8.W. ‘‘The Endurance of Metals: 
Experiments on Rotating Beams at University ae London,” 
Mr. E.. M. Eden, Mr. W. N. Rose, and Mr. F. L. Cunningham. 
8 p.m. 


MONDAY, OCTOBER 23rp. 
THE INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. ‘Steam Turbine Theory,” Mr. F. J. Kean. 8 p.m. 
THE INSTITUTE OF SANITARY ENGINEERS.—Caxton Hall, West- 
minster, S.W. Sessional meeting. A discussion will be opened 
on the Parliamentary Bill on ‘‘Sewers and Drains,” by Mr. Percival 
M. Fraser. 7.30 p.m. 


TUESDAY, OCTOBER 24TH. 


THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN Scort- 
LAND.—39, Elmbank-crescent, Glasgow. The first general meeting 
of the fifty-fifth session will be held in the Rankine Hall of the 
Institution, at which Mr. E. Hall-Brown, President, wil! deliver his 
Inaugural Address. 8 p.m. 


THURSDAY, OCTOBER 26rxH. 


LiverPpooL Heavy Motor Triats.—The Royal Automobile 
Club, Pall Mall, S.W. Anniversary Dinner. 8 p.m. 

THE CONCRETE INSTITUTE.— Denison House, 296, Vauxhall 
Bridge-road, S.W. ‘‘ Fireproofing,” Mr. R. L. Humphrey, of 
Philadelphia. 8 p.m. 


FRIDAY, OCTOBER 27tu. 


PuysicaL Society oF LONDON.—Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W. ‘Further 
Observations on the After-glow of Electric Discharge and Kindred 
Phenomena,” the Hon. R. J. Strutt. ‘‘ Homogeneous Fluorescent 
X-radiation of a Second Series,” Prof. C. G. Barkla and Mr. J. 
Nicol. 5 p.m. Council meeting at 4.30 p.m. 


SATURDAY, OCTOBER 28ru. 
INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Liquid Fuel,” Mr. F. S. L. John- 
son. 6.45 p.m. 


MONDAY, OCTOBER 30rx. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘‘ Notes on Design 
and Construction in Gasworks,” Mr. Geo. Evetts. 7 p.m. 


SATURDAY, NOVEMBER 4tu. 


JUNIOR INSTITUTION OF ENGINEERS.—Caxton Hall, Westminster. 
A reception by the President, Sir J. J. and Lady Thomson. 7 p.m. 

British FOUNDRYMEN’S ASSOCIATION: LANCASHIRE BRANCH.— 
Municipal School of Technology. ‘: Patternmaking to Modern 
Requirements,” Mr. R. T? Schofield. 4 p.m. 


SATURDAY, NOVEMBER 18ru. 


JUNIOR INSTITUTION OF ENGINEERS.—Visit to the Tottenham 
and Edmonton Gas Light and Coke Company’s Works, Tottenham. 
3 p.m. 

THE STEPHENSON SociRTy.— Visit to the South Metropolitan Gas 
Company’s Works, Meet at Canal Gate of Works, 589, Old Kent- 
road, 3.15 p.m. 


SATURDAY, NOVEMBER 25ru. 


INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘Standard Type of Belgian Loco- 
motives,” Mr. G. F. Burtt. 6.45 p.m. 


TUESDAY, NOVEMBER 28ra. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. Presidential 
Address, ‘‘ Engineering Considerations in Wireless Telegraphy,” 
Commendatore G. Marconi. 8 p.m. 


WEDNESDAY, DECEMBER 13ru. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘‘Modern Methods 
of Water Softening,” Mr. J. J. Lassen. 8 p.m. 


SATURDAY, DECEMBER 16ra. 


THE STEPHENSON SOCIETY.—Visit to the Central London Rail- 
way’s Works and Generating Station at Caxton-road, Shepherd’s 
Bush. Meet at Shepherd’s Bush Station, 3 p.m. 











THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Brisk Iron Conditions, 

Ir is important to note that district makers of unmarked 
bars are only getting better profits on sufferance. For the time 
being there is practically no competition from the Continent 
owing to the improved trade outlook there. Common nut and 
hurdle qualities are quoted at £6 5s., which is something like 10s, 
more than could be got for the a es qualities when the 
Belgians were flooding the market. erchant bars are somewhat 
dearer at £6 10s. to £6 12s. 6d., the advance in the North Statford- 
shire and Lancashire and Yorkshire standards having exercised a 
stimulating effect. Marked bars remain at the £8 basis, and there 
is no expectation of an early revision. The output of bars is 
booked up practically till Christmas. The full productive capacity 
of the district is under requisition. 


Galvanised Iron Hangs Fire. 

Galvanised sheets are the weakest section of the market, 
though virgin spelter is quoted about £28 7s. 6d.; quotations for 
corrugated sheets are rather lower at £11 7s. 6d. to £11 10s. f.0.b, 
Liverpool. Business is not particularly active, and competition is 
keen—so keen, in fact, that the present level of prices is said to be 
almost unremunerative. An improvement is reported in black 
sheets, and doubles are quoted £7 123. 6d. to £7 15s.; singles, 
£7 10s. to £7 12s. 6d.; and trebles, £8 2s, 6d. to £8 5s, 


Stamping Sheet Prices. 

The Staffordshire Tinned Sheet Makers’ Association has 
held its usual October meeting, under the presidency of Mr. 
Dore, and ruling prices have been reatlirmed as follows :—Tinned 
sheets: Best charcoal, 32s. per cwt.; charcoal, 303. per cwt.; and 
coke (unassorted), 26s, per cwt.; tin-plates, 23s. to 30s. per box, 
according to gauge. It is stated that the trade is busy, makers 
having a lot of orders in hand. 


Pig Iron Trade. 

The pig iron department is still firm. There appears, 
however, to be some irregularity in prices, some makers of forge 
iron quoting an advance of 1s. per ton, while others will take 
previous prices, though intimating that the offers will not remain 
open. Some brands of cold blast iron (all-mine) are advanced 
2s, 6d. per ton. Staffordshire common is quoted 49s, to 50s. per 
ton ; Staffordshire part-mine, 50s. to 51s. (and occasionally a little 
more); Northamptonshire, 48s. to 49s,; Derbyshire, 50s. 6d. to 
51s, 6d.; and North Staffordshire forge, 51s. to 52s. Smelters 
have sold a lot of iron during the past week or so, and they are not 
pressing forward sales. 


Steel Strong. 

Steelmakers are in a strong ition. There is a good 
inquiry for plates and structural material. Billets and sheet bars 
are firmly maintained, there being now no serious foreign com- 
petition in the district in this class of material. Principal quota- 
tions are: Bessemer sheet bars, £5; Siemens sheet bars, £5 2s. 6d.; 
angles, £6 12s. 6d. to £6 15s.; girder plates, £6 2s, 6d. to £7 5s,; 
ship plates, £7 to £7 10s.; joists, £6 1(s, 


Puddled Iron Bar Trade. 

A peculiar feature of the market is the excellent demand for 
uddled bars, aclass of material now restricted toa few makers. 
tee] scrap, on the other hand, is a drug in the market, largely on 

account of the heavy output. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER, Thursday, 


Pig Iron Steady. 

THE attendance on the Iron Exchange on Tuesday was well 
up to the average, and the even tone noted for the past few weeks 
continues. Trade, in consequence, rules very uneventful. There 
was, however, a slight improvement to note in business, and pig 
iron prices rule rey d firm and unchanged with the exception 
of Eglinton, which is the turn higher. Hematite ruled qnietly 
steady. Finished iron and steel fully maintain late rates. 
Copper: Sheets, tough ingots, and best selected show no change, 
but in manufactured, both copper and brass tubes and condenser 
were fractionally higher. Sheet lead: Steady at late rates. ‘Tin 
ingots: English have again fluctuated and show an advance. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s. ; Staffordshire, 
nominal, 53s. 6d. to 54s.; Derbyshire, 54s. 6d. to 55s.; North- 
amptonshire, 54s. 10d. to 55s, 3d.; Middlesbrough, 55s. 10d. 
Scotch: Gartsherrie, 60s. 6d. to 61s.; Glengarnock, 58s, 9d. 
to 59s, 3d.; Eglinton, 58s. 3d. to 58s, 9d., delivered Manchester. 
West Coast hematite, 63s. 6d. to 64s.; East Coast ditto, 
61s. 6d., both f.o.t. Delivered Heysham: Gartsherrie, 58s. 6d. 
to 59s.; Gle ock, 56s. 9d. to 57s, 3d.; Eglinton, 56s, 3d. to 
56s. 9d. Delivered Preston: Gartsherrie, 59s. 6d. to 60s.; Glen- 

ock, 57s. 9d. to 58s. 3d.; Eglinton, 57s. 3d. to 57s. 9d. 
Finished iron: Bars, £7; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s. 6d. : Bars, £6 15s. to £7 5s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 ds.; 
boiler plates, £7 15s. to £7 17s. 6d.; plates for tank, girder, and 
bridge work, £7 to £7 5s.; English billets, £5 5s. to £5 7s. 6d.; 
fo ditto, £4 4 te ." +4 6d.; es a oe Ags to 
£9 10s. Copper: Sheets, ; tough ingots, a) 
best salected, £59 10s. to £60 per ton; copper tubes, 8{d.; brass 
tubes, 7d.; condenser, 8d.; brazed brass tubes, 84d.; rolled brass, 
6d.; brass wire, 7d.; brass turning rods, 7}d.; yellow metal, 6d. 
to ~ per lb. Sheet lead, £17 10s, per ton. English tin ingots, 
£192 per ton. 


The Lancashire Coal Trade. 

There was about the usual attendance on the Coal Ex- 
change, and, taken on the whole, the feeling is more settled. Of 
course, the minimum wage question is causing grave anxiety, but it 
is hoped that matters will be adjusted without having recourse to 
serious measures. It is significant, however, that the executive of 
the Lancashire and Cheshire miners’ organisation has just decided, 
in order to strengthen its position, to recommend the branches 
to impose a levy of 6d. per member per.week. At the present the 
collier pays into his union 2s, 6d. per week. So far as actual busi- 
ness is concerned, house coal has quietened down somewhat, but 
in other departments there is a very firm feeling. Quotations :— 
Best Lancashire for domestic — 15s. to 16s.; seconds, 13s. 
to 14s,; common, 10s. 4d. to 11s. 6d.; best burgy, 10s. 3d. to lis.; 
round furnace coal, 11s. 6d. to 12s.; best slack, 9s. 5d. to 9s. 11d.; 
medium, 8s. 11d.; common, 6s. 6d. to 7s, 6d. at the pit. Coal for 
shipping and Tr purposes: Screened, 10s. 3d. to 11s.; 
unscreened, 9s. 9d. to 10s. 3d., delivered Manchester Ship Canal. 


Salford Electricity Supply. 

I am authorised to state that the final scheme for moderni:- 

ing the electrical power plant of the Salford Corporation, which 
has been prepared by the Council’s electrical engineer, Mr. '. - 
J. Hawkins, bears very little resemblance to that which severa 
newspapers have recently published, The details of this scheme 
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Il be t ht before the Salford Council next Wednesday. If 
por cost will be very considerably less than that of the 
scheme alluded to above, 


Miners’ Wages. 

A joint conference of representatives of the Coalowners’ 
ociation and of the Lancashire and Cheshire Miners’ Federa- 
tion, was held in Manchester on Tuesday last for the purpose of 
discussing the wages question. The official report of the con- 
ference states that ‘‘ the question of the boys’ and youths’ wages 
scale, and of the datallers’ wages was satisfactorily settled. The 
coalowners reminded the representatives of the men that the 
uestion of abnormal places had been so far advanced and the 

ifferences between the parties were so slight that they believed a 
satisfactory settlement could be reached without difficulty. The 
minimum wage question was discussed, but the coalowners could 
not agree to the proposal that a man working in the area of the 
Federation should receive a district minimum rate of wages 
irrespective of his ability or disposition to earn such wages.” The 
conference was adjourned until November 8th. 


Ass 


A New Coal Mine at Leigh. 

After about nine months’ sinking at its new shaft, the 
Westleigh Colliery Company, Leigh, some 13 miles from Man- 
chester, has just reached, at a depth of nearly 900ft., the Arley 
seam, and found excellent coal 3ft. 10in. thick. When the mine 
has been opened out it will probably find employment for several 
hundreds of men. 


Manchester Association of Engineers. 

The first Friday evening meeting of the above society 
was held on the 13th inst., and the attendance was highly satis- 
factory. In the absence, through illness, of Mr. M. Longridge, 
the president, who has recently undergone a surgical operation, 
the chair was taken by Mr. W. Fox. The subject of the paper 
was scarcely such as to wegen to the members of this society. It 
dealt with ‘‘ Marine Jet Propulsion,” and was read by the author, 
Mr. Rankin Kennedy. The author classified jet propulsion under 
three systems :—(1) That in which water is taken into the vessel 
and has the velocity of the vessel impressed upon it by an expendi- 
ture of energy which is lost, and then has a velocity impressed 
upon it by a pump discharging the water through a jet, the 
reaction propelling the ee Ee in the well-known case of the 
Water Witch ; (2) that in which the water is taken into the pump 
at the velocity of the ship, is accelerated by the pump, and dis- 
cherged through a jet, the reaction propelling the ship—as in the 
gun»oat built some years ago by Thornycrofts ; and (3) that in 
which the water enters the vessel at the velocity of the vessel, and 
this velocity is reduced to a value between 5ft. and 10ft. per second 
in a Venturi expanding tube before entering the pump, the velocity 
being converted into pressure. The pump then increases the 
pressure on the water, which in discharging through a converging 
nozzle acquires a velocity, the reaction of which propels the 
vessel, The author said the first system had been proved a 
failure by direct tests, the energy lost in impressing the 
velocity of the ship upon the incoming water reducing it to hope- 
less inefficiency, while the pump had an efficiency of about 48 per 
cent. The second system had also been tried and proved a failure, 
but from different causes, the failure being due to losses in the 
centrifugal pump taking the water in at the speed of the ship, 
namely, 30ft. to 40ft. per second, and the pump itself being in- 
efficient. The author described the third system as the only truly 
scientific one, but it had not been tried on a large scale. As it 
steered clear of the inefficient practices of the other two he said it 
might reasonably be expected that jet propulsion on this system 
would show what it could do in comparison with other systems of 
propulsion. In the discussion which followed the reading of the 
paper, Mr. Humphrey described by means of a sketch how the 
a gas pump could be applied to jet propulsion by convert- 
ing the velocity of the incoming water into pressure and again 
after the explosion re-converting pressure into velocity at the jet. 
The general impression left by the paper, however, was scarcely 
favourable to hydraulic propulsion, even using pumps with an in- 
efficiency as high as 80 per cent. 


The Cotton Trade. 


Although there has been recently a decided improvement 
in the cotton spinning trade of Lancashire, we are not likely to see 
a repetition of the last cotton mill building beom. Owing to 
financial causes, spinning mills with modern equipment may be 
acquired at the present moment far below their original cost. It 
is, however, quite within the bounds of possibility that there will 
be work found for the makers of looms and the other mechanism 
which goes to make up the equipment of modern weaving sheds, 
for the latter branch of the trade cannot keep pace with the out- 
put of the spinners, 

BaRROW-IN-FURNESS, Thursday. 

Hematites. 
' Busi in the h pig iron trade is not expandi 
in a manner that is at all satisfactory. ‘The demand on every han 
is quiet, witb no disposition to place big orders. The require- 
ments of purchasers are fair, and steel makers account for a large 
proportion of the output of the district. The make of iron is un- 
changed, and all demands can be met with the existing number 
of furnaces in blast, although there are not so many working as 
was the case this time last year. Last year, however, more iron 
was sent to Scotland than is the case at the present time, for now 
Scotch smelters are receiving ore from Cumberland and Furness 
and making their own iron. What has been the loss to makers in 
this district has been a gain to iron ore raisers. On colonial 
account there is no business done, but orders have been in hand 
for continental users, and deliveries have been made from Barrow 
of late. Prices are unchanged, with mixed numbers of Bessemer 
iron at 62s, 6d. to 64s. per ton net f.o.b. For special sorts of iron 
there is a somewhat better demand on home account, and the 
current rate is 67s. to 70s. per ton net. The business done in 
warrant iron is practically nil, and sellers are quoting 61s. 6d. per 
ton. There has been no disposition to trade in warrants for some 
time past. The stores of warrant iron represent 52,047 tons, 


rere 





Iron Ore. 
The iron ore trade is well employed throughout the dis- 


trict, and a good output is being maintained, particularly of Cum-" 


berland ores, Furness ores are not nearly so plentiful in these 
days, and new finds are badly wanted. ‘Good average sorts of 
native ore are quoted at 10s, to 12s., and the best ores are at 
19s, 6d. per ton net at mines. Spanish ores are quoted at 20s. per 
ton delivered for best qualities. During the past two weeks the 
importations have been less than usual. 


Steel. 


.., The steel trade is without material change. Most of the 
activity is still centred in the rolling of steel rails. At the Barrow 
works and at Moss Bay especially good orders are held on colorial 
account, and these will keep the mills busy for some time to come. 
The orders held at Barrow do not represent very large deliveries, 
but contracts come to hand from time to time that keep the plant 
busy, with often a run on the double shift. The new business on 
offer shows no sign of expansion. H-avy sections are mostly 
inquired after, and they are quoted at £5 12s. 6d. to £5 15s. per 
ton. Light rails are a slow business at £6 53. per ton, with heavy 
Sections of rails at £8 10s, per ton. For steel shipbuilding 
material there is a good all-round demand. Local requirements 
rd big both as regards plates and heavy shipbuilding castings. 

hese wants are covered outside the district, and there seems no 
chance of a start in the plate mill at Barrow. Other steel sections 
find a fair sale, including tin-bars, hoops, steel billets, chilled 
wheels, axles, &e, 





Shipbuilding and Engineering. 

Both these trades are as busy as they can be. Tenders 
are being prepared for new British Admiralty work. The cruiser 
Tasteueie has been finished, and on Tuesday left Barrow for 
Dartmouth, 


Shipments. 

The shipments last week represented 8048 tons of pig iron 
and 2733 tons of steel—a combined total of 10,711 tons, and an 
increase of 4365 tons. The shipments this year stand now at 
385,028 tons—a decline of 161,104 tons, 


Fuel. 

There is a steady demand for coal. Good steam sorts 
from Lancashire pits are quoted at 123. to 16s., which is also the 
rate for Yorkshire coal, Cumberland sorts running a shade less, 
East Coast coke is in steady demand at 20s. per ton delivered, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE local iron and steel trades continue to be very busil 
occupied, new orders and specifications arriving in large quanti- 
ties, although, apart from Government work, the requirements are 
small individually. Still the aggregate quantity of work on the 
books is exceptionally heavy, and prospects are considered hopeful 
now that less is being heard of a possible coal strike. Many of the 
large works continue to put down stocks of manufacturing fuel. We 
dealt fully last week with the causes leading up to the present 
spell of activity in almost all the important branches of the heavy 
and lighter trades, and conditions show little change on the week. 


The Coal Trade. 

A steady if less excited tone is noticeable in the coal 
trade. Supplies are moving more rapidly on the railways, and 
this is naturally easing the position, for it was largely due to the 
scarcity of empty wagons and the consequent restriction of output 
that the market developed its recent strength. The best of the 
shipping season is now over for steam fuel, and this is another 
factor tending towards an easier state of things. However, the 
demand for industrial consumption shows no signs of abating, and 
generally speaking quotations are very steady. There is also a 
heavy demand from the railway companies, some of whom are 
reported to be buying in the open market over and above contract 
supplies, Collieries have a very large number of orders in hand. 
Pit prices are 9s. 6d. to 10s. 3d. per ton for best South Yorkshire 
hards. Gas coal of all descriptions is in strong request, with many 


‘of the large size contracts in arrear. 


House Coal. 

Collieries continue to be busily occupied in executing the 
orders placed some weeks ago, and merchants are pressing for 
deliveries under contracts. A good deal of complaint is still heard 
regarding the shortage of the wagon supply, and merchants who 
have their own wagons are certainly ata great advantage compared 
with those who have contracted for supplies in railway or colliery 
wagons. In most cases the former are able to secure better terms 
by providing the means of securing prompt despatch from the pit 
mouth, Although, on the whole, traffic is being worked much 
better, some delay bas been caused by fogs. As regards prices, 
there is no further change to record, quotations ruling very steady 
and rather nominal, owing to the arrears of orders on hand. Best 
Barnsley softs are at 12s. 6d. to 13s. 6d. per ton, with ordinary 
sorts lls. 6d. to 12s, 6d. per ton. 


Slacks. 

Prices of slacks are steadily maintained, but the supply is 
gradually improving, owing to the increase in outputs. Coking 
smalls are also in better supply, but there is no forced selling. 
Quotations at pits :—Best pate smalls, 6s. to 6s. 6d.; best hard 
slacks, 5s, 9d. to 6s. 3d.; seconds ditto, 4s, 3d. to 5s.; soft nutty 
slacks, 5s, to 5s, 9d. 


The South Yorkshire Coalfield. 

At a recent meeting of the Sheffield Society of Engineers 
and Metallurgists Professor Kendall, of Leeds, expressed an 
opinion that if there was an eastern limit to the Yorkshire coal- 
field it would probably be on or near a line passing from the 
Humber about Barton through Louth. The enormous increase in 
the thickness of rocks covering the coal strata towards the eastern 
boundary would, however, in his judgment, absolutely forbid pro- 
fitable working to the east of the line of the chalk wolds of Lincoln- 
shire. Even thus limited the coalfield was of magnificent dimen- 
sions, and the advances that had been made in the proved area 
showed that this coal reserve was sufficient for the maintenance of 
our supplies at the presentrate of consumption for many centuries, 


Pig Iron. 

The firmer tone noted last week in hematite iron is main- 
tained, and local consumers are now pretty well booked into the 
second half of next year. Common irons are steadier, but quotably 
unchanged. Merchants and agents report that there is a very 
large consumption of all kinds of raw materials, and very little 
complaint is made regarding deliveries. Quotations :—East Coast 
mixed numbers, 67s. 3d. net ; West Coast ditto, 76s. to 78s., less 
24 per cent. discount ; Lincolnshire No. 3 foundry, 50s. 6d.; ditto 
forge, 49s. 6d.; ditto basic, 52s.; Derbyshire foundry, 50s. 6d.; 
ditto forge, 48s. to 48s. 6d., all per ton net delivered Sheffield or 
Rotherham. Bar iron, £7 ; hoops, £7 5s.; basic billets, £5 5s. to 
£5 15s.; tungsten, 2s. 6d. to 2s. 64d. perlb. Ferro-vanadium is 
being subjected to price-cutiing. 


Finished Trade. 

As already reported, employment is remarkably good in 
the heavy and lighter steel trades. Apart from armament 
material, heavy demands are being made for shipbuilding materials 
and various special castings and forgings for marine engineers, 
There is also an increased amount of work in hand in the tire, 
spring, and axle departments, home railway demands being on a 
better scale, while foreign orders are more numerous. ill kinds 
of steel products, such as tools, files, wire, saw plates, &c., are in 
active request, but some of the high-speed steel makers report 
that they have got through the bulk of their foreign orders. The 
manufacture of engineering requisites has not been on a larger 
scale for some years past, but complaint is occasionally heard that 
many of the leading engineers are not ordering in bulk as they 
were accustomed to do some years ago, but are merely rushing 
along small requirements as and when needed. This causes a 
temporary spurt, whereas makers would prefer orders to come 
forward in more regular fashion. The cutlery and plate trades are 
in the midst of their usual seasonal activity, which is much more 
pronounced this year than last. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 
MoRE activity must be reported in the Cleveland pig iron 
market this week than has been known for some time, and a more 
sanguine tone has been shown, though the steadiness of prices 


which was exhibited last week has not been quite maintained, not- 
withstanding the less disquieting war influences and the decrease 





in the stock of Cleveland pig iron—the latter a very healthy indi- 
cation. A fair amount of buying has been done, but it has nearly 
all been for early delivery—delivery before the close of the current 
shipping season. Consumers have during the last fortnight been 
purchasing warrants more freely than makers’ iron, because 
warrants are certainly the cheaper just now. The makers are 
well supplied with orders, and thus show no great desire to press 
their iron upon the market, especially some of the leading firms, 
who are asking for their brands 2s. or 3s. per ton more than 
the general prices of Cleveland pig iron, and, what is more, 
are able to realise their higher quotations, Generally, this 
week No, 3 Cleveland G.M.B. pig iron for proms f.o.b. 
delivery has been sold at 46s, 9d. per ton, but some breads could 
not be had under 48s, per ton. and one brand is even as high as 
503. Cleveland warrants, which last week were down as low as 
46s. 04d. cash buyers, have touched 46s. 64d. this week, but at the 
close on Wednesday had dropped back to 463. 34d., and that 
brought down the price of No. 3 G.M.B. to 462. 74d., which caused 
some disappointment, because it was thought that the value of pig 
iron would continue to go up, especially for the remainder of the 
year. Some makers would sell No. 3 for November delivery at 
46s, 9d., and for December at 47s. No. 1 continues scarce, and 
sellers are getting 50s. 3d. per ton for it for prompt delivery, while 
No. 4 Pe is at 463, 14d., No. 4 forge at 45s. 104d., and mottled 
and white at 45s. 74d., with the same differences for forward 
delivery as are reported in connection with No. 3. The lower 
qualities are more — than they were, but are not so plenti- 
ful as No. 3, of which it is said there is still an over-production, 
though the stock is declining in Connal’s public stores. Makers’ 
stocks of it, however, are said to be increasing. 


Hematite Pig Iron. 

The demand for East Coast hematite pig iron is not any- 
thing like so active as might be expected, judging from the brisk- 
ness of business in the steel industry, and the comparatively low 

rices that are ruling. But low though the value of East Coast 
hematite iron is, the prices accepted for West Coast warrants are 
lower still, and this competition hmits the buying of hematite iron 
produced in this district, and prevents any advance in the quota- 
tions for it. Steel manufacturers are employing greater quantities 
of other iron than hematite, and besides this, are availing them- 
selves of the “a afforded by the plentifulness and cheap- 
ness of scrap. West Coast hematite iron warrants have within the 
last few days been as low as 60s. 3d. cash, but makers of Hast 
Coast hematite iron keep to 61s. per ton for early deliveries of 
mixed numbers, and second hands have not been quoting or accept- 
ing less than 60s. 9d. West Coast warrants are decidedly weaker 
than East Coast iron. 


Iron Making Materials. 

The strikes at Bilbao being over, a few cargoes of Rubio 
ore have been received at the works on the Tees, but there is still 
a lull in distributing further orders for it, as consumers cannot see 
their way to pay such prices as are quoted by the merchants. The 
latter cannot well ask less, seeing that the Bilbao mineowners will 
not reduce their quotations, and rates of freight have gone up 
materially. A very appreciable change for the better must be 
reported in furnace coke. The demand has increased not only for 
local consumption, but also for export, and coke manufacturers are 
becoming somewhat more independent than they have been for 
the last year or more. The coke trade is sharing in the revival 
which is taking place in the coal industry ; more is wanted and less 
has lately been manufactured, so that there is nolonger any over- 
production. Consumers are paying at least 6d. per ton more than 
the prices ruling last month, and do not haggle so much as usual 
when renewing contracts. The general figure for furnace coke is 
15s. per ton, delivered at Middlesbrough works. 


Pig Iron in Public Stores. 

A most welcome change for the better has appeared in 
connection with the stock of Cleveland pig iron in Connal’s public 
warrant stores, a change which should assist materially in 
strengthening the position of the sellers of pig iron. For more 
than three years stocks increased at a rapid rate, now there is 
reason to believe that a period of depleting stocks has commenced, 
as for nearly a fortnight a decrease in stocks has each day been 
reported. On Tuesday this week Connal’s announced a decrease 
of no less than 1979 tons, whereas for more than three years Tues- 
day reports till this month have invariably shown increases, often 
of more than the decrease notified on Tuesday this week. On = 
three days this month has an increase been reported. The stoc 
is now 16,897 tons less than the recent maximum—601,473 tons— 
that was attained ; the quantity held on Wednesday was 584,576 
tons, a decrease this month of 8829 tons. Of the stock 533,431 
tons were of No, 3 quality. 


Wagon Supply on North-Eastern Railway. 

The short supply of wagons on the North-Eastern Railway 
is becoming a ‘‘ burning question,” for it is causing much incon- 
venience to traders and checking business. Every year at this 
period this complaint is made, but this year the short supply began 
earlier than usual, and is more acutely felt thanever. The traders 
are urging the railway company to provide more trucks, and the 
matter has been taken up by the local chambers of commerce, and 
the railway authorities are urged to hire additional wagons. The 
provision of wagons is in the hands of the railway company, which 
does not favour the employment of private wagons on its lines, and 
does not make what is considered adequate allowance for them 
when they are employed, 


Manufactured Iron and Steel. 

It is everywhere conceded that a very active trade is being 
done in the steel industry ; in fact, the output of steel was never so 
large as it is at present, and it is expected that it will continue as 
large. Further good orders are expected to be given out now thatthe 
rebate question has been settled. After a good deal of negotiation 
an agreement was arranged at a conference in London on Friday 
last between the Scotch and North of England manufacturers. 
They will make a rebate of 5s, per ton on certain classes of 
materials to all customers who buy their requirements exciusively 
from the associated firms. The rebate is intended to checkmate 
the competition chiefly of German and Belgian manufactures, and 
it remains to be seen whether 5s. per ton is enough to keep out 
this competition. The rebate is principally on plates, angles and 
bars. The present price of steel ship plates is £6 15s. per ton, and 
of iron ship plates at £6 10s., both less 24 per cént., and delivered 
at any shipyard on the North-east Coast. Steel ship angles are at 
£6 7s. 6d.; iron ship angles at £7, less 24 per cent., and also 
delivered at North-east Coast shipyards. Steel bars are at £6 5s., 
iron bars at £7, steel hoops at £6 12s. 6d., steel strip at £6 10s., 
steel joists at £6 10s., steel sheets at £7 7s. 6d., iron ship rivets at 
£7 7s. 6d., packing iron and steel at £5 15s., all less 24 per cent. 
f.o.t. Galvanised and corrugated iron and steel sheets, 24 gauge, 
are at £11 5s. per_ton, less 4 per cent. delivered f.o.b. Heavy steel 
rails are in good request, and the order books of manufacturers 
are very well filled, so that the outlook is very encouraging. The 
general price is £5 12s. 6d. net f.0.b. Cast iron chairs are firm at 
£3 12s. 6d. net f.o.b. Founders are doing well, better in most 
cases than has been known for several years, and cast iron pipes, 3in. 
to 4in. diameter, are quoted at £4 10s. to £5, while the larger pipes 
range from £4 7s, 6d. to £4 10s., all at works. 


Coal and Coke. 

A large business is now being done by those engaged in 
the coal trade ; indeed, it is a long time since it ee been so active, 
and those who have to ship coal this season are delaying no longer, 
for not only are coal prices advancing, but rates of freights are 
also, Coal freights are very high, and steamers engaged in the 
trade are doing uncommonly wel}. So satisfactory is the shipping 
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trade just now that there is a keen demand for second-hand 
steamers ; in fact, it is extraordinary. Everyone seems anxious 
to participate in the large profits that are now being made by 
shipping, and most of those who have second-hand shipping to 
dispose of are taking them off the market, with the object of 
holding them for higher prices. As might be expected, bunker 
coals are in great demand, and prices are rising steadily, the 
sellers getting 10s. to 10s. 3d. where at the commencement of the 
month 9s, 6d. was all that was forthcoming. Gas coals have also 
risen, the best being now at 11s. to 11s, 3d., and seconds at 10s, to 
10s. 3d. Coking coal has also risen to 10s, for unscreened, and 
9s, 6d. for coking smalls. Foundry coke is up to 17s. per ton 
f.o.b., furnace coke at 15s. delivered at Middlesbrough, and gas 
coke at 14s. 3d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent, ) 
The Warrant Market. 

THe pig iron warrant market has made some recovery from 
the recent depression, and better prices have ruled this week. As 
makers have steadily declined to follow the market when values 
are receding, buyers have been supplying their wants whenever 
warrants are offered for sale ; but the purchases have generally 
been made when the quotations have receded, and the quantities 
bought have not been so large as to prevent a recovery very soon 
after buyers are satisfied. Since Jast report business has been 
done in Cleveland warrants from 46s, 14d. to 46s. 6d. cash, 
46s. 2kd. to 46s. 7d. for delivery in nine days, 46s. 44d. 
to 46s. 10d. one month, and 47s. 14d. to 47s. 6d. three 
months. There has been a little more demand for iron for ‘ship- 
ment abroad, and the requirements of Scotch consumers call for 
comparatively good imports from the North of England. Hema- 
tite warrants have been quiet, and there has, in the last few days, 
been a difference of about 1s. per ton between buyers and sellers, 
the former quoting 60s, and the latter 6ls. free on board at 
Cumberland ports. For Scotch hematite offers are reported at 
63s, per ton, but makers are unwilling to do business at that rate 
so long as they are occupied with deliveries under old contracts. 


The Scotch Pig Iron Trade. 

The local demand for Scotch pig iron is on a moderate 
scale. A fair business is reported on English account, and the 
inquiry from abroad is encouraging, notwithstanding that current 
shipments are below the average. Recently a furnace was put 
out of blast; but an additional one has now been lighted, and 
there are 83 in blast in Scotland, compared with 84 at this time 
last year. Some special brands are this week quoted 6d. per ton 
higher. Govan and Monkland, f.a.s. at Glasgow, Nos. 1, are 
at 56s.; Nos. 3, 55s.; Carnbroe, No. 1, 59s. 6d ; No. 3, 55s, 6d.; 
Clyde and Calder, Nos. 1, 61s. 6d.; Nos, 3, 56s. 6d.; Gart- 
sherrie, No. 1, 62s.; No. 3, 57s.; Summerlee and Langloan, 
Nos. 1, 63s.; Nos. 8, 58s.; Coltness, No. 1, 82s. 6d.; No 3, 
57s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 55s. 6d.; No. 3, 
54s, 6d.; Glengarnock, at Ardrossan, No. 1, 64s.; No. 3, 59s.; 
Dalmellington, at Ayr, No. 1, 56s.; No. 3, 54s.; Shotts, at 
Leith, No. 1, 63s.; No. 3, 58s.; Carron, at Grangemouth, No. 1, 
&3s. 6d.; No. 3, 58s. 6d. per ton. The shipments of pig iron at 
Scottish ports in the past week were 2216 tons fcreign and 2238 
coastwise, the total of 4454 being 942 tons less than in the corre- 
sponding week of last year. 


The Maileable Iron Trade. 

For some time the position of this department has been 
fairly satisfactory. Makers have been in the position of being 
able to look ahead for several weeks, there being, as a rule, orders 
in hand to keep the works going with tolerable steadiness for a 
fortnight to three weeks, Delivery is wanted as soon as possible 
for most of the material in course of production, and there has 
been special pressure used to have shipping orders cumpleted. 
Prices have been steady on the basis of £6 to £6 2s. 6d. for crown 
bars, less 5 per cent. delivered in the Clyde district. Competition 
for export business has not been so keen as at some former times. 


The Position of Steel. 

It need hardly be said that the decision of the English 
steel makers to adopt the 5s. per ton rebate principle has given 
satisfaction to the Scotch makers, from whom the proposal 
emanated. The rebate comes into operation at once, but some 
time must elapse before its value can be practically tested. Its 
main object is, of course, to minimise and, if possible, put an end 
altogether to foreign competition. To what extent merchants and 
consumers may be prepared to adopt the system it is not easy to 
forecast. Whether merchants generally will oblige themselves to 
take supplies exclusively from the associated steel makers has yet 

be seen. It may be a matter of some difficulty for some of 
them at once to quit connections which have existed for a consider- 
able time. Of course, it is admitted that the foreign maker 
or his agent has still te be reckoned with. How far he 
may be prepared to follow in the way of underselling even the 
rebate no one can say. Only it is felt that recent increases in 
freights are against the foreigner, and this will certainly play into 
the hands of British makers in the meantime. How thea ment 
is likely to affect Welsh steel makers, who have been underselling 
Scotch makers in the territcry of the latter, is also a matter of 
some interest to the trade. The interests to be reconciled and 
satisfied are important as well as various, and much skill and no 
little forbearance, it is said, will be required to establish the rebate 
system in sucha way as to render it generally successful. While 
this matter is engaging attention, there is a continuance of activity 
in the Scotch stee] trade. The works are well employed, ship- 
building material being still wanted in large quantities. Recent 
contracts promise to bring about a continuance of the present 
activity. Thin sheets have been in good demand for export, and 
considerable sales of ship plates have also been made for abroad. 
South America, India, Japan, and the Colonies have all been 
inquiring for steel material of various kinds, and the prospects of 
the trade are altogether encouraging. 


The Coal Trade. 

Business has been very active this week in the coal trade. 
Demand has at length practically overtaken supply, and state- 
ments are now made that in a number of directions there is a 
scarcity of railway wagons for the prompt transmission of coal 
from the pits to the docks and depdts. The advanced prices that 
have been current several weeks for shipping qualities of coal are 
fully maintained. As regards household coal for home use, the 
open weather has kept the demand much within its usual compass 
at this season of the year, and an attempt to raise prices of house 
coal 1s, per ton from the beginning of the present week has only 
been partly successful. The general position of the coal trade, 
nevertheless, is quite satisfactory. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Last Week’s Coal Trade, Cardiff. 


__ ITALIAN business gave a spurt to trade, the requirements 
of railways and the Italian Navy being large. Coalowners con- 
tinued to snffer from a shortage of tonnage, and accumulation of 
stocks, rendering the release of wagons a difficult matter, and this 
in turn affected the working of collieries. The hauliers, who have 
in the past figured in the hampering of collieries, have again made 
themselves objectionable, and one colliery of the Cambrian Com- 
bine was stopped by the hauliers leaving work on account of 
the stoppage of one of the workmen. The attitude of the hauliers 





in one district, and the discussion concerning the minimum, con- 
tinue to be embarrassing to coalowners, and to hamper buyers. 
Forward business continues depressed. It was reported on Change 
that inland business was active, and that stocking is considerable, 
There was also a rumour that a good bunker small coal has been 
sold heavily over next year at 8s. per ton. 


Latest State of the Coal Trade. 

At an important meeting of coalowners in Cardiff on 
Monday, the question of the minimum wage for colliers was 
brought forward before the Conciliation Board, and the request 
for a day specially to discuss the matter was granted for 
November 4th. The representatives of the colliers failed to get 
an earlier date. Mr, Davis, the chairman on the part of the 
coalowners, wished ‘‘ Mabon” and his colleagues to draft a statement 
showing and setting forth their requirements, and showed a 


- 
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ments in rails and sleepers of the Bavarian State Railways in 1919 
exceed those the year before by 15,000t. Next year’s require. 
ments for the Wiirtemberg State Railways are lower than those of 
this year, but further orders are expected to be placed in the 


spring. The business in light section rails is decreasing, and 
prices are influenced by foreign competition. 


Output of Pig Iron. 

The official statements given by the Union of German 
Iron and Steel Masters show production of pig iron in Germany 
including Luxemburg, for September to hase been 1,250,702 t., as 
compared with 1,284,392 t. in — of this year, and 1,232,477 t 
in September, 1910, Output in the different sorts of pig iron was 
as follows :—Foundry pig, 248,930 t., as compared with 247,787 ¢ 
in September last year; Bessemer, 26,357 t., as compared with 
36,155 t.; basic, 167 t., as compared with 782,194 t.; steel and 





commendable wish to have an open and thorough di 
on the subject. Midweek it was stated in trade circles, 
Cardiff, that the Mid-Rhondda trouble was over and that on 
Wednesday—to-day—there will, in all probability,.be a resump- 
tion of work at all the collieries governed by the Cambrian 
Combine. At the separate meetings of the men employed at the 
Naval Glamorgan and Cambrian collieries there was practically an 
unanimity of opinion in favour of an immediate resumption of 
work, The hauliers at the Britannic collieries did not join in the 
down tool policy, so that the position there has not been disturbed. 
In the colliery districts it is stated that the outlook of the 
Britannic is considerably improved by the addition of a large 
area, including good developments of all the important seams. 
Latest quotations :—Best large steam, 16s. 9d. to 17s.; best 
seconds, 16s, to 16s, 6d.; ordinaries, 15s. to 15s, 6d.; best drys, 
16s. to 16s, 9d.; oe drys, 14s. 6d. to 15s, 3d.; best washed 
nuts, 14s, to 15s. ; seconds, 13s. 6d. to 14s. 6d. ; best washed peas, 
12s, 6d. to 13s. 6d.; seconds, 11s. to 12s.; best bunker smalls, 8s. to 
8s. 6d.; best ordinaries, 7s. 6d. to 8s.; cargo smalls, 6s. 6d. to 7s. ; 
inferior smalls, 5s. 9d. to 6s, 3d.; best Monmouthshire black 
vein, 15s. 6d. to 15s. 9d.: ordinary Western Valleys, 14s. 9d. 
to 15s, 3d.; best Eastern Valleys, "ibs. 9d. to 14s, 3d.; seconds, 
13s. 3d. to 13s. 6d. Bituminous: Very best households, 17s. to 
18s.; best ordinaries, 143. 6d. to 153, 6d.; No. 3 Rhondda, 17s. 
to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 10s, 3d. to 
10s, 6d.; No. 2 Rhondda, Ils. 9d. to 123. 3d.; through, 93. 6d. 
to 10s.; smalls, 6s. 3d. to 6s. 9d. Patent fuel, 16s. 3d. to 16s. 9d. 
Coke: Special foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; 
furnace, 16s, to 17s, Pitwood, ex ship, 24s. to 25s. 


Newport (Mon.) Coals. 

Scarcity of prompt steamers in particular affected the 
port seriously Jast week, and accounted for a lessened total. Ship- 
ments last week were 62,420 tons foreign and 15,413 coastwise. 
Stocks became heavy in consequence. House coals became strong, 
and there is a belief in a general improvement as the month 
advances, Midweek there was a better arrival of steamers, house 
coal stronger, and higher prices asked for pitwood, Latest: 
Very best black vein, 15s, 3d. to 15s. 6d.; Western Valleys, 
14s, 6d. to 14s. 9d.; Eastern, 13s. 6d. to 14s.; other kinds, 13s. to 
13s. 3d.; best smalls, 7s. 3d. to 7s. 9d.; seconds, 6s. 9d. to 7s.; 
inferiors, 6s. tc 6s. 6d. Bituminous: Best households, 16s. to 
17s.; seconds, 15s. to 15s. 6d. Patent fuel, 16s. to 16s. 6d. 
Coke: Foundry, 18s. to 20s.; inferior, 16s. to 17s. Pitwood, ex- 
ship, 24s, to 25s, 


Swansea Coals. 

Business last week was hampered, as at other ports, by 
short supplies of tonnage. This condition gradually improved, 
and, sheake to a settlement of the Grangola difficulty, shipments 
in patent fuel also improved. Last week the coal shipments were 
71,279 tons. This week the anthracite trade brightened up, and 
the inqury generally was good. Swansea large moving off well ; 
Red Ash improving ; peas and beans firm and scarce, also nuts and 
cobbles; rubbly culm and duff little demand. Latest:—Best 
anthracite, 21s. to 23s. net ; second, 18s, 9d. to 19s. net ; big vein, 
17s. 6d. to 183, 6d., less 24; red vein, 12s, 6d. to 13s, 3d., less 24 ; 
machine-made cobbles, 19s, 6d. to 22s. net ; Paris nuts, 22s. 6d. to 
24s, 6d. net; French nuts, 22s. 6d. to 24s. 6d. net ; German nuts, 
22s. 6d. to 24s. 6d. net; machine-made large peas, 11s. 9d. to 
133. 3d. net ; rubbly culm, 5:, 3d. to 63., less 24; duff, 3s, 3d. to 
33. 9d. net. Steam coal: Best large, 17s. 6d. to 18s.; bunkers, 
10s. to 11s. 3d.; small, 7s. to 8s., all less 2}. Bituminous: No. 3 
Rhondda, 17s. 6d. to 18s.; through, 14s, to 14s. 6d.; small, 10s. 6d. 
to 1l1s., ail less 24. Patent fuel, 14s. 6d. to 15s, 3d., less 24. 


Iron and Steel. 

The Goat Mill at Dowlais was very busy last week with 
heavy rails and tin bar, the former being for the Colonies. In 
light and small rails the Dowlais Company is well placed and the 
Big Mill is kept well occupied. Latest market quotations :— 
Hematite, mixed numbers, 60s. 9d. cash, and 61s. month; 
Middlesbrough, 46s. 44d. cash, 463, 8d. month: Scotch, 52s, 6d. 
cash, 523. 9d. month; Welsh hematite, 653. to 66s. d.d.; East 
Coast, 65s. to 663. c i.f.; West Coast, same. Steel bars, Siemens, 
£4 15s. to £5; Bessemer, £4 15s. to £4 17s. 6d. Iron ore, c.i.f. 
Newport, Rubio, 18s, 6d. to 19s. 6d. Other quotations: Copper, 
£55 23. 6d. cash, £55 18s, 9d. three months. Lead: English, 
£15 15s.; Spanish, £15 5s.; spelter, £27 103. per ton; silver 
244d. per oz. 


Tin-plate. 

Great activity was shown last week in all branches of the 
tin-plate industry. The recei from works totalled 114,784 
boxes, and shipments were 192,004 boxes. Stocks in the vans and 
warehouses are 79,268 boxes, Trade is satisfactory, but labour 
questions, especially those connected with trades unions, continue 
to bea fruitful cause of discontent. It was stated this week in 
trustworthy quarters that 1000 men are now idle within a circuit 
of five miles—in one quarter owing to the question whether 
employers are to be coerced to dismiss certain of their regular 
men because they refuse to join a certain trades union, and in 
another from an objection to work by piecework instead of day 
wages. Latest reports from: works :—Prives of tin-plate are 
unchanged, and there is no relief to the pressure for early delivery, 
fer which premiums are being paid. A large business is being 
offered at Birmingham at something under makers’ prices, 
Market is firm. Quotations :—Ordinary plates, Bessemer coke, 
13s. 74d. per box ; ternes, 253, to 253. td.; C.A. roofing sheets, 
30 g., £9 to £9 5s.; big sheets for galvanising, 40g., £9 to £9 5s. 
per ton; finished black plates, £11 5s, to £11 103. per ton; 
galvanised sheets, 24g., £11 103. to £11 15s.; block tin, £188 15s. 
cash, £188 three months. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

STEADINESs continues the characteristic feature of the 
iron and steel industry in Rheinland-Westphalia. Bars have 
shown a slight falling off in demand ; the occupation of the mills 
has up till now been satisfactory. On the pig iron market very 
little fresh work is coming in; activity, however, has remained 
good. Both the inland and foreign business of the Steel Conven- 
tion is stated to be satisfactory ; rails continue in tolerably good 
call generally, but there are already symptoms of a decreasing 
tendency ; sectional iron se!ls freely. Some heavy bar orders for 
delivery in the first quarter of 1912 have been secured at raised 
quotations, Heavy plates remain well inquired for, and the fact 
that four to six weeks are generally asked for delivery speaks 
well for the condition of the plate trade. For sales in the 
present quarter M.122 to M. 124 p.t. is quoted. The require- 





spiegeleisen, 134,035 t., as compared with 115,366 t. in September 
1910; forge pig, 36,213 t., as compared with 50,975 t. in the corre. 
sponding period last year. 


Coal in Germany. 

The position generally of the coal trade is regarded as pretty 
favourable, output and demand showing improvement. From 
Silesia an especially good business to Austria-Hungary has been 
done for some time past. Rates are, on the whole, firm. 


Austria-Hungary. 

A very quiet trade has been done in the Austro- 
Hungarian iron industry. Consumers of iron are asking only for 
small deliveries, and very few speculative sales are taking place, 
The prices at present quoted do not yield much profit, and the 
tone is languid generally. There is no particular feature of 
interest in the coal industry, demand being somewhat slack, and 
prices accordingly have shown a fluctuating tendency. 


The Belgian Iron Trade. 


No change worth speaking of has taken place on the iron 
and steel market since my previous report. There is stil] q 
tendency upwards, but this is less pronounced than it was some 
time ago. However, the returns of the leading iron firms regard. 
ing this year’s trade have been most favourable, and this has 
tended to stiffen the tone of the market. Bars are lively as 
before ; numerous orders for next year's delivery have recently 
been received, showing that confidence in the future prevails, 
Wire rods, too, have been in good call, and plates continue actively 
inquired for. Bars stand at £4 16s, to £4 fis. p.t. free Antwerp ; 
rods, £5 4s. to £5 63. p.t.; while plates have remained firm at £6 
ae There was a most vigorous demand for semi-finished steel 
ast week, and the long terms of delivery are a cause of complaint. 
Crude iron is quiet as before, but a good deal of firmness is shown. 
Increasing strength was reported from the coal industry in 
Belgium, and some pits are said to be refusing orders at the ruling 
quotations. Briquettes tend upwards, 


Healthy Trade in France, 

Inland consumption has been chiefly for immediate re- 
quirements, but some extensive orders for forward delivery are 
being secured in railway material ; the marine department has also 
placed contracts recently. Generally, order books are well filled, 
and the condition of prices remains firm. For retail business iron 
and steel bars are quoted 170f. to 175f. p.t.; special sorts, 185f. to 
190f. p.t.; hoops, 190f. to 195f. p.t.; girders, 190f. to 200f.; and 
5mm, plates, 225f. p.t. In the North and in the Ardennes the basis 
quotation for merchant bars varies between 150f. and 157.50f. p.t., 
while from other districts a vigorous demand and rising quotations 
are reported. Semi-finished steel] sells freely at firm rates, and 
hoops are likewise in very good call. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 11th. 


PLATE and structural material has sagged as low as 1.20 at mill. 
Merchant bars have touched 1.15 at mill. Merchant steel has also 
been shaded. The shading on crude irons, especially on basic and 
Bessemer, have led to a number of large orders. Pigiron produc- 
tion is now on a basis of 24,000,000 tons, as compared to 27,300,000 
tons a year ago. Nearly all of current production is going into 
consumption promptly. Stocks at furnace banks are low. Basic 
pig promises to sell in large quantities from now on, as consumers 

now that further cx ions are possible only at the expense of 
cutting into cost. The hope of steel makers is to induce pur- 
chasing on a large scale. Pipe makers are making an active 
market by purchasing for forward delivery to cover contracts for 
»ipes to be delive in some cases during the winter months. 
Joring the past week the inquiries for cars were 3000 and for loco- 
motives 15, Orders were placed for 1250 carsand for 14 locomo- 
tives, Six cf these were for export to Brazil. The roads of this 
country and Canada are asking for prices on 10,000 cars and 45 
locomotives. The Missouri-Pacific will take 4435 cars. The Erie 
railroad wants 200 refrigerator cars ; one half will be built by the 
Pullman Company. Pipe makers will close contracts this week for 
25,000 tons of pipe iron in eastern and western markets. More in- 
quiries of a favourable nature are coming from the shipyards, and 
their requirements must be heavy when measured by the con- 
tracts placed during the past month for shipbuilding wo:k of all 
kinds. Among recent orders are three vessels to be constructed 
at Wilmington, Delaware, for the coastwise trade. The “te ** 
market is dull, with but few orders for immediatedelivery. Pig 
tin is in fair demand at 40.30. Lead is moving freely at 4.50. 











ConTracts,—Laneaster and Tonge, Limited, of Pendleton, Man- 
chester, have received an order from the Commonwealth Portland 
Cement Company, Sydney, New South Wales, for a large number 
of piston-rods, junk cover pistons, duplex and single metallic 
pac ings, — rings, &c.—The London Emery Works Company, 
of Park, Tottenham, has recently received orders for —— 
machine plant from Scotland, Lancashire, Essex and Sout 
America, and for sand-mixing and sand blast tumbling barrel 
plant for a new steel works in the North of England.—Erith’s 
Engineering Company, Limited, has received an order from the 
Bolsover Colliery Company, Limited, for 24 additional Erith’s 
gratelees stokers complete with the makers’ system of automatic 
response of fuel and air to varying loads. This is their ninth order 
in seven years, completing 88 Erith’s stokers for this one company. 
—Willans and Robinson, Limited, of Rugby, have received an 
order from D. Napier and Son, Limited, for a Willans-Diesel oil 
engine to drive a 200-kilowatt direct-current dynamo, for installa- 
tion at their works at Acton Vale, London, W.—The directors of 
the Great Central Railway have decided to open out the Darnall 
cutting and make four lines of railways in an open cutting in place 
of the two lines which at present go through a tunnel. They have 
let the contract for this to Robert McAlpine and Sons, of Glasgow 
and London. The t of tion in opening out this tunnel 
is about 300,000 cubic yards, mainly rock.—We are informed that 
the new granary for the Clyde Navigation Trustees will be con- 
structed by the contractors to designs prepared by the Considére 
Construction Company, Limited, 5, Victoria-street, Westminster. — 
Messrs. Franco Tosi, of Legnano, have sold their turbine which 
attracts so much notice at the Turin Exhibition to the Municipality 
of Rome for its City Central Lighting Station. This firm has a 
large number of orders in hand both for steam turbines and Diesel 
engines.—The tender of Willey and Co., Limited, of London and 
Exeter, has been accepted for the supplying of large purifier-boxes, 
new superstructure, and the re-erection cf the old boxes, together 
with one of their 24in, patented ‘‘ Pickering ” centre valves for the 
Isle of Thanet Gas Company, Margate. 
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LAUNCHES AND TRIAL TRIPS. 


‘TysLA, steel screw steamer ; built by Wm. Doxford and Sons ; to 
the order of Messrs, Fearnley and Eger, of Christiania ; dimensions, 
105ft. by 534ft. by 28ft. 10in.; engines, triple-expansion ; con- 
structed by the builders ; launch, August 17th, ne 

MARY BAIRD, steel screw steamer ; built by Craig, Taylor and 
Oo tena ; to the order of J. W. Baird and Co., for the Baird 
Shipping Company, Limited ; dimensions, _B06ft. by 45ft. by 
o2ft, 6in.; engines, triple-expansion, 22sin., 36in., 60in. by 39in. 
stroke, pressure 1801b.; constructed by MacColl and Pollock, 
Limited ; trial trip, August 26th. ae 

C:LENBRIDGE, steel screw steamer ; built by Irvine’s 5) ipbuildin 
and Dry Docks Company, Limited ; to the order of Milburn, Lun 
and Co., of Whitley and West Hartlepool ; dimensions, 362ft. by 
Hift. by 26ft, 3in.; to carry 6600 tons ; engines, triple-expansion, 
2hin., 40in., 67in. by 45in, stroke, pressure 180 lb.; trial trip, 
August 30th. as 

CoroviA, steel screw steamer; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited, Hartlepool; to the order of 
Knowles and Foster, London; dimensions, 382ft. by 50}ft. by 
27ft. bin.; to carry 6500 tons; engines, triple-expansion, 265in., 
40in., 68in. by 48in, stroke, pressure 1801b.; launch, September 
ith, 

Patriotic, steel twin screw; built by Harland and Wolff, 
Limited, Belfast; to the order of Belfast Steamship Company, 
Limited ; dimensions, 3354ft. by 414ft.; to carry 2200 tons; launch, 
September 7th. 

Ropert COVERDALE, steel screw steamer; built by W. Gray and 
Co,, Limited ; to the order of Coverdale Brothers, of West Hartle- 
pool; dimensions, 361ft. 6in. by 50ft. by 25ft. llin.; engines, 
triple-expansion, 25in., 404in., 67in. by 45in. stroke, pressure 
180 1b ; constructed by the builders ; trial trip, September 15th. 

JAPANESE PRINCE, steel screw steamer ; built by Wm. Doxford 
Sons and Co.; to the order of the Prince Line, Limited ; dimen- 
sions, 410ft. by 54ft. din. by 28ft.; trial trip, September 16th. 

BoroDINO ; built by Earle’s Shipbuilding and Engineering Com- 

any, Limited, Hull; to the order of Thos. Wilson, Sons and Co., 
jimited, Hull; dimensions, length 318ft., breadth 42ft., depth 
lft. llin.; to carry 2930 tons; engines, ren, 22in., 
36in., 60in. by 42in. stroke, pressure 200lb. per square inch, 
superheated steam ; constructed by Messrs, Earle ; speed on trial 
trip, 13% knots ; trial trip, September 19th. 

TAFNA, single-deck ; built by Wm. Doxford and Sons, Limited, 
Sunderland; to the order of the English and American Shipping 
Company, Limited, London; dimensions, 3854ft. by 50ft. by 28;ft. ; 
to carry 7500 tons; engines constructed by Wim. Doxford and 
Sons, Limited ; launch, September 20th. 


GOLDENFELS, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Deutsche Dampf- 
schifffabrts-Gesellschaft ‘‘ Hansa,” of Bremen; dimensions, 480ft. 
by 56ft.; to carry 11,000 tons; engines, four-crank quadruple- 
expansion; constructed by the builders; engines balanced on 
Yarrow, Schlick and Tweedy system ; launch, September 22nd. 

MALOJA, twin-screw steamer; built by Harland and Wolff, 
Limited, Belfast ; to the order of P. and O. Steam Navigation 
Company ; dimensions, 569ft. long, 62}ft. beam ; to carry 12,500 
tons ; this vessel made her maiden voyage September 23rd. 

WIMBORNE, screw steamer; built by Craiz, Taylor and Co., 
Limited ; to the order of Evan, Thomas, Radcliffe and Co., 
Cardiff ; dimensions, length 430ft. by 554ft. by 36ft. 74in.; engines, 
28in., 46in., 75in, by 48in. stroke, pressure 180 lb. per square inch ; 
constructed by Blair and Co., Limited, Stockton ; launch, Sep- 
tember 23rd. 

TURKISTAN, steel screw steamer; built by Wm. Gray and Co., 
Limited, Hartlepool ; to the order of F, C. Strick and Co., Limited, 
Swansea ; dimensions, length 3844ft., breadth 50ft., depth 30ft.; 
engines, triple-expansion, 28in., 46in., and 77in. by 48in. stroke, 
pressure 180Ib. per square inch; constructed by Central Marine 
Engine Works ; fit with a Contraflo main condenser, Weir's 
feed pumps and heater ; Howden’s forced draught is used in the 
boilers ; launch, September 25th. 

ANNAN MARU, steel screw cargo steamer; built by Sir W. G. 
Armstrong, Whitworth and Co., Limited ; to the order of Messrs. 
M. Samuel and Co., on behalf of the Osaka Shosen Kaisha, Japan : 
dimensions, length 315ft., breadth 44ft.. depth 27ft. 3in.; to carry 
5000 tons ; engines. triple-expansion, 22in., 37in., 6lin. by 42in. 
stroke, pressure 180 1b. per square inch ; constructed by North- 
Eastern Marine Engineering Co., Limited ; built on ‘‘ Isherwood ” 
system ; launch, September 29th. 

FLOATING Dock for Rotterdam; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Wilton’s Engineer- 
ing Slipway Company, of Rotterdam ; dimensions, 365ft. by 81ft.; 
double-sided self-docking, built in three sections; centrifugal 
pumps driven directly by electric motors ; launch, September 8th. 

CAIRNGOWAN, single deck; built by Wm. Doxford and Sons, 
Limited, Sunderland ; to the order of Cairn Line of Steamships, 
Limited ; dimensions, 382ft. long, 51ft. broad, and 27ft. 9in. depth ; 
to carry 7550 tons ; launch, October 5th. 

ORISTANO, steel screw steamer ; built by Northumberland Ship- 
building Company, Limited, Howdon-on-Tyne ; to the order of Fur- 
ness, Withy and Co., Limited, of West Hartlepool ; dimensions, 390ft. 
by 49ft. by 29ft. deep; to carry 7500 tons ; engines, 25in., 4lin., 
6%in. by 48in. stroke, pressure 180 Ib. per square inch ; constructed 
by Richardsons, Westgarth and Co., Limited, Sunderland ; trial 
trip, October 6th. 

CHo-SEN-MARU, steel screw cargo steamer ; built by Sir W. G. 
Armstrong, Whitworth and Co, ; to the order of M. Samuel and 
Co., on behalf of the Osaka Shosen Kaisha, Osaka, Japan; dimen- 
sions, 315ft. by 44ft. by 27ft. ; to carry 5000 tons ; engines, trip'e- 
expansion, 22in., 37in., 6lin. by 42in. stroke, pressure 180 Ib. ; 
constructed by the North-Eastern Marine Engineering Company ; 
launch recently. 

CLAN MACGILLIVRAY, steel screw steamer ; built by Sir W. G. 
Armstrong, Whitworth and Co., Limited ; to the order of Cayzer, 
Irvine and Co., of Glasgow ; dimensions, 430ft. by 53ft. 6in. by 29ft. ; 
engines, triple-expansion, 29in., 49in., 80in. by 60in. stroke, 
pressure 200 Ib.; constructed by the Wallsend Slipway and Engi- 
neering Company. 

IMaTAKA, steel screw steamer ; built by Sir Raylton Dixon and 
Co,, Limited ; to the order of Booker Brothers, McConnell and 
Co., Limited ; dimensions, 297ft. by 42ft. by 19ft. 6in.; engines, 
br iggy seer ent 23in., 374in., 614in. by 39in. stroke, pressure 
1801b.; constructed by Blair and Co.; trial trip, recently. 

PEEBLES, steel screw steamer ; built by the Northumberland 
Shipbuilding Company ; to the order of B. J. Sunderland and Co., 
Limited, of Newcastie-on-Tyne; dimensions, 390ft. by 49ft. by 
29ft. 4in.; engines, triple-expansion, 25in., 4lin., 69in. by 48in. 
stroke, pressure 1801b.; constructed by Richardsons, Westgarth 
and Co., Limited ; trial trip recently. 

PRINCESS ALICE, steel screw steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited; to the order of the Canadian 
Pacific Railway Company ; dimensions, 300ft. by 46ft.; engines, 
triple-expansion ; constructed by the Wallsend Slipway and Engi- 
neering Company ; trial trip, recently. 

_RosEbaNDs, steel screw steamer ; built by W. Gray and Co., 
Limited ; to the order of the Wilson Shipping Company, Limited, 
West Hartlepool; dimensions, 387ft., att. 3in. by 28ft. 6in.; 
engines, triple-expansion, 25in., 4lin., 66in. by 48in. stroke, 
one tog Ib.; constructed by the builders; trial trip, Septem- 

r ° 

TRANsPorTER, steel screw steamer; built by the Blyth Ship- 
building and Dry Docks Company ; to the order of the Tyneside 
Line, Limited ; dimensions, 255ft. by 39ft. Qin. beam ; engines, 
triple-expansion ; constructed by the North-Eastern Engineering 
Company, Limited ; launch recently. 
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STEAM GENERATORS. 


3013. February 26th, 1911.— IMPROVEMENTS IN SECTIONAL 
Bowers, Albert Francis Bundey, of 20, Park-crescent, 
Finchley. 

The object of this invention is to provide an improved arrange- 
ment for burning combustible smoke gases by means of a secondar 
air aoe A is the combustion chamber or fuel shaft, from whic 
the fuel B slides down the inclined grate C, the products of com- 
bustion being drawn through flues D to the chimney. An air flue 
F formed by ribs projecting into the fuel shaft, one from each 
section of the boiler, runs along one side of the chamber A, with 
water chambers formed on its wall E, the wall having holes G at 
the bottom of the flue, In the course of their passage to the flues 
D the combustion gases, or the greater part thereof, must sweep 
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the under-surface of the wall E, so that gases pass between this 
wall and the surface of the incandescent fuel below same. The air 
heated in the flue F issues from said flue through the holes G and 
mingles with the smoke gases, with the result that secondary com- 
bustion takes place. For regulating the air according to _require- 
ments there is a slidable damper, with apertures L and M, which 
can be moved into and out of register, with apertures H and I for 
admitting secondary and primary air, the secondary supply being 
raerenien when the primary is reduced, and vice versa. The aper- 
ture L can itself be regulated by means of a slide N for inde- 
pendently regulating the proportion of primary air to secondary 
air, and admission of air to the damper is regulated by means of a 
valve P controlling admission to a channel.—September 27th. 1911. 


TELEGRAPHS AND TELEPHONES. 


8524. April 5th, 1911.—AN ARRANGEMENT FOR PRODUCING 
SuicHTLY DamMpeD ELectric OsciLLaTions, Dr. Bedrich 
Mackie, of the Technical High School, Briinn, Austria. 

The two circuits consist of condensers C, the primary coils 
T of a transformer and a self-induction coil B, and are combined 
with a spark-gap A common to both. The capacities of both cir- 
cuits are charged in parallel to one another by means of a high 
potential source of current placed at the spark-gap. Both con- 
denser circuits are to be regarded as primary resonant circuits 
having — different periods of oscillation. They may also be 
magnetically (directly or inductively) connected with one another. 
At the first discharge across the spark-gap both condensers dis- 
charge simultaneously ; at the second one condenser begins to 
discharge before the other has finished charging, so that a part of 
the energy of the first condenser, instead of flowing across the 
spark-gap, flows into the other condenser direct, and the current 
across the spark-gap is correspondingly reduced. The greater the 
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difference in phase the smaller the current across the spark-gap 
becomes, and finally the current is so small that the spark is cooled 
so much that itis extinguished. This extinguishing action only takes 
place if the circuits have nearly the same frequency, since the spark 
cannot cool sufficiently unless the energy of the discharges across 
the gap only gradually decrease to a minimum before increasing 
again. By a suitable choice of the tuning and the coupling co- 
efficients it is possible to cause the spark to be quenched at the 
ooint of minimum amplitude of the current. After the spark has 
ioe quenched the energy in the system continues to oscillate 
between the condensers and the inductances, as in a single circuit 
in which both capacities and self-induction coils are connected in 
series. ‘These oscillations are, however, only slightly damped, as 
the spark damping is now entirely avoided. An antenna can be 
directly or indirectly connected with this exciter and also with one 
or both oscillation circuits.—September 27th, 1911. 


11,999. May 18th, 1911.—AN IMPROVED METHOD OF MOUNTING 
RECEIVING AND TRANSMITTING APPARATUS IN RADIO-TELE- 
GRAPHIC Stations, Emile Girardeau, of 128, rue de la Boéetie, 
Paris, France. 

The object of this invention is to increase the rapidity of opera- 





tion between the transmitting and receiving apparatus. From the 
labours of H. Hertz and other experimenters it is known that the 
explosive potential of a spark gap is lowered considerably by the 
action of ultra-violet light. This ultra-violet light can be fur- 
nished by an oscillating spark, a vacuum tube and so forth. 
Accordingly if the break C is situated in proximity tothe spark gap E, 
itself of the primary oscillating emission circuit, when this gap 
becomes operative it automatically lowers the explosive potential 
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in C, and consequently largely reduces the strain on the detector. 
Instead of utilising the influence of the gap E directly, a 
vacuum tube or a neon tube T, as shown in the lower engraving, 
can be employed; for example, being branched either off the 
extremities of a portion of the primary circuit or of the secondary 
circuit, or even off the terminals of the gap E, and so on. 
Obviously the illumination of this tube during the operation of the 
emission system produces the desired effect. The invention 
renders it possible to employ a sensitive detector.—September 27th, 
1911. 


TESTING AND MEASURING INSTRUMENTS. 


10,056. April 25th, 1911.—IMproveMmeENts IN Hot Wire ELectric 
MEASURING INSTRUMENTS, Hartman and Braun, Aktiengesell- 
schaft, of 97, Konigstrasse, Frankfort-on-the-Main. 

The hot wire instrument described in this specification is suit- 
able for use with high-frequency currents. Wires or ribbons H are 
used of relatively small length with respect to the diameter of the 
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instrument casing, and these are clamped between blocks K of a 
material of good heat conductivity. The clamping blocks K are rein- 
forced by means of an insulated bridge B. A massive base-plate of 
marble is also used in conjunction with clamping blocks composed 
of material of good heat conductivity. A bridge wire Dis attached 
to a movable correcting device.—September 27th, 1911. 


HYDRAULICS. 


28,426. December 7th, 1910.—IMPROVEMENTS IN SLUICE OR LIKE 
VALVE Firtinas, R. A. Blakeborough, of Woodhouse Works, 
Brighouse, Yorkshire ; J. Vickers, of Groves Villa, Crowtrees- 
lane, Rastrick, Brighouse ; and William Boyd, of Newlands, 
Huddersfield-road, Brighouse. 

The valve frame is shown at A. B is the opening in this frame, 

and C the door closing this opening. The door is pivoted at D, 

and at its opposite extremity carries a pivoted operating handle E. 


N° 28426 
vor) 


| 
| 








A lever F of the form shown is pivoted to the valve frame. One 
end of this lever engages the handle E, and the other the under- 
side of the door C. By swinging the handle E to the left the lever 
F is caused to engage with the door C, so that at the commence- 
ment of opening the valve a powerful force is applied to the door 
to lift it off its seat. The rest of the movement is continued by 
pulling up the handle E.—September 27th, 1911. 
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MACHINS TOOLS AND SHOP APPLIANCES. 


18,477 of 1911. Date of application, July 21st, 1910.—IMpRovE- 
MENTS iN THE METHOD OF CUTTING THE TEETH OF DOUBLE 
oR MuLTIPLE HELICAL GEAR WHEELS, W. M. Llewellin, 15, 
King-square, Bristol. 

This specification describes a machine intended for cutting 
double or multiple helical gearing, the object sought being the 
better formation of the teeth at the apex and the expedition of 
the whole process, The machine is shown in plan in Fig. 1. The 
bed A has a carriage B adjustable in position by the screw C. Dis 
a slide having a certain amount of vertical adjustment and carry- 
ing acutter head E. This cutter head can be reciprocated by 
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means of the screw F and worm wheel G. A bracket H is carried 
at .be back of the bed, and supports a drill J, Fig. 2. The blank 
is shown at K. A round hole having been drilled at the apex 
of the teeth, any ordinary type of angular hole cutter is employed 
to convert this hole into a square one, as shown in Fig. 3. The 
remaining part of the tooth hollow is planed or milled out. It will 
be understood that the round hole drill, the square hole appliance, 
and the planing or milling tool are all carried on the machine 
shown in Fig. 1, and that with the commencement of each opera- 
tion the blank is moved round to bring the same part of its peri- 
phery under each of the three tools in turn.— September 27th, 1911. 
22,837. October 3rd, 1910.—IMPROVEMENTS RELATING TO CHUCKS, 
George Scott, of Glowerorum View, Denny, Stirlingshire, and 
G. H. Alexander, of Doe-street, Birmingham. 

The improvements described in this specification relate to the 
manner of adjusting the dogs. Each dog is held up to the face plate 
by a stud A formed with a collar. The hole in the dug is more 
than sufficient to accommodate this stud, so that an excentrically 
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bored ferrule B can be placed within the hole and surround the 
end of the stud. The end of this ferrule is provided with key faces 
at C. The dogs are placed approximately in position. 
then adjusted and caused to grip the work firmly by turning the 
excentric ferrules in the required direction. A nut D is provided 
for locking the ferrules in place.— September 27th, 1911. 


ORDNANCE AND ARMOUR. 


18,847. August 10th, 1910.—IMPROVED AIMING APPARATUS FOR 
Guns, Rheinische Metallwaaren und Maschinenfabrik, of 
Dusseldorf-Derendorf, Germany. 

The rifling of guns causes a lateral deviation of the shot, the 
amount of this deviation depending upon the elevation of the 
barrel. It is the object of this invention to provide means whereby 
this deviation may be automatically compensated. To achieve 
this the sight carrier is deflected through a horizontal angle 
proportional to the elevation simultaneously given it. The fore- 
sight is shown at A, the backsight at B, and the sighting telescope 
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at C. These parts are supported from the sight carrier D, which 
is pivoted about E horizontally and F vertically. A hand wheel G 
drives through gearing on to a shaft H. At its end this shaft 
carries a curved and bent sector J. A bracket K depends from 
the sight carrier, and is provided with a roller working in the curved 
slot of the sector H. ‘Two side rollers are, in addition, provided on 
the bracket K, and bear against the curved side of the sector H. 
Hence, by turning the handle G, the gun sights are raised or 
lowered vertically, and at the same time are caused to swing 
through an angle which will compensate for the ‘‘drift” of the 
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MOTOR CARS AND ROAD TRAFFIC. 


1406. January 19th, 1911.—IMpROVEMENTS IN VARIABLE SPEED 
GEARS FOR MotoR VEHICLES AND OTHER Purposes, C, H. 
Hatton, of 5, Welford-place, Lockhurst-lane, Coventry. 

This gear provides three forward speeds and a reverse speed. 
The driving shaft A carries at its end the sun wheel B. This 
sun wheel gears with a set of pinions C carried within a casing D. 
The casing D embraces, as shown, the sun wheel B, and is mounted 
on and rotates with the driven shaft E. On the end of the driven 
shaft, and rotating loosely thereon within the casing D, is a second 
sun wheel F, This wheel meshes with a second series of pinions G 
constantly in mesh with the first series. The driven shaft carries 
a clutch member H which can be caused to engage with a corre- 
sponding clutch member J formed on the boss of the loose sun 
wheel F. With the clutch members so engaged the gear rctates 
as a solid whole and the highest speed is obtained. The outer 
member K of an epicyclic gear is fixed to the back of the rotatable 
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casing D, The planet pinions L of this gear are mounted on a 
drum M loosely rotating on the extended boss of the sun wheel F. 
The centre pinion N of the epicyclic train is secured rigidly to the 
same extended boss. Between the surface of the drum M and an 
overhanging flange formed on the back of the clutch member J an 
expanding brake band P is interposed. By freeing the clutch H J 
and expanding the brake band P the member J and therefore the 
sun wheel F is held steady. This gives the intermediate speed. 
Still keeping the clutch HJ disengaged and contracting the brake 
band P the drum M is held stationary. This gives the low speed. 
The reverse speed involves the use of a second epicyclic train, 
comprising an outer member Q keyed to the casing D, planet 
pinions R carried on a drum § rotating loosely on the driving 
shaft A, a centre pinion T attached rigidly to the driving shaft, 
and a brake band V. The reverse speed is obtained by freeing 
the clutch HJ and the brake band P and causing the brake band 
V to hold the drum S steady.—September 27th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,004,021. Two-cycLE INTERNAL ComBUSTION ENGINE, 7. H: 
Haberkorn, Fort Wayne, Ind.—Filed February 19th, 1909. 

There are six claims. The first, which is as follows, sufficiently 
indicates the nature of the invention:—In a two-cycle internal 
combustion engine, an internally chambered cylinder ; a recipro- 
catory piston arranged within the cylinder chamber and having a 
flat face arranged transversely of and at a right angle to the 
cylinder ; an exhaust port formed in the piston and extending 





transversely of the piston a suitable distance from the said face 
and opening into the cylinder chamber centrally of the said face ; 
an exhaust port formed in the cylinder and arranged to communi- 
cate with the exhaust port in the piston during but near the end 
of each driving or working stroke of the piston, and means 
whereby a charge of fresh fuel is begun to be supplied, near the 
ends of the piston stroke, to the cylinder chamber at the face 
and circumferentially of opposite sides of the piston. 


1,004,031. Forck-FEED CARBURETTER, B, Ivor, Chicago, Ill.— 
Filed July 25th, 1910. 
The carburetter has in combination a carburetting chamber, a 
pump extended into the casing and having a valve controlled 
intake port communicating with a supply of hydrocarbon and a 
valve-controlled discharge port communicating with the carburet- 
ting chamber. The pump also has a valve-controlled by-pass com- 
municating at one of its ends with the discharge channel near its 
discharging end, and at its other end with an inlet. A suction 
control valve for the carburetting chamber is connected to the 
pump plunger, and means are provided to return the valve and 





shot.— September 27th, 1911. 


plunger and automatically to regulate the admission of air to the 


carburetting chamber under variable speed of the engine, as wel] 
as to regulate the admission of hydrocarbon to the carburetting 
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chamber and the mixture of air and hydrocarbon to the engine, 

There are no less than 19 claims. 

1,004,088. TurNninG Mecnanism, KR. F, Scott, Philadelphia, I'a., 
assignov to E. Harrington, Son and Co., Inc., Philadelp)ia, 
Pa., a Corporation of Pennsylvania.—Filed September Vth, 
1910. 

The invention is for the combination of a movable head, a tool 
carried by it, and a lever for operating the tool, with a guide bar, 
which engages with a stationary former element. The latter is 
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adapted for moving this lever, and there is a movable former 
element for holding the lever, and intended to be reciprocated with 
it. A plunger is arranged for holding the lever in engagement 
with the former elements. There are eight claims. 
1,004,177. Track SANDER FOR Locomotives, R. Avett, Denver, 
Colo., assignor of one-third to A. H. Flucken and one-third to 
W. G. Watts, Denver, Colo.—Filed October 29th, 1910. 
The sand receptacle is in communication with a source of supply 
of air. Passing up through its centre is an upright doubly per- 
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forated member, the perforations serving to conduct the com- 
pressed air. Nozzles are attached to the upright member, and 
project from it in opposite directions. These are in communication 
with the perforations of the upright member. Means are also 
provided for delivering air initially into the receptacle for sand- 
agitating purposes. There are eight claims. 

1,004,234, FLEXIBLE CoupLinG, A. Bigelman, Watercliet, N.Y., 
assignor to the Victor Appliance Company, Watervliet, N.Y .— 
Filed November 8th, 1910. 

In this coupling there is a body portion formed of two similar 
parts arranged side by side. Sleeves pivotally connected with the 
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end portions of the body portion are adapted to be secured to the 
shafts to be coupled. A housing encloses the parts of the body 
portion. A spring-pressed pin is provided for locking the body 
portion to the housing. There are nine claims, 








Tue Pennsylvania Railway is erecting a large ventilat- 
ing plant in one of the tunnels under Baltimore. This tunnel is 
4963ft. long and has a cross sectional area of 432 square feet. It 
was determined that it would require 450,000 cubic feet of air per 
minute. This volume will drive a current of air through the 
tunnel with a velocity of 12 miles per hour, and will give a com- 





plete air change in 4} minutes, 
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ED CONCRETE FOR RAILWAY ENGI- 
NEERING WORKS. 
No. II.* 
By J. D. W. BALL, Assoc. M. Inst. C.E. 


vious article—Sept. 29th—the writer considered 
| way the strength and cost of reinforced concrete 
) the strength and cost of some other materials 
used in railway construction, and he now pro- 
oses to consider a few cases in detail and compare the cost 
of certain railway works, as actually carried out, with the 
estimated cost of carrying out similar works in reinforced 
concrete. Where actual prices are quoted, these do not 
include everything necessary to complete the works, but 
are the prices given by the contractor whose tender has been 
accepted for actually carrying out the works from designs 
and drawings prepared by the railway engineer's staff. 
To obtain the complete cost of the work it would be 
necessary to add something for design, and another item 
for the cost of the railway company’s supervision and 
measurement of quantities. In quoting prices for esti- 
mating the cost of the reinforced concrete works the 
author has assumed that these works would be carried 
out in a similar way. Under favourable circumstances 
contractor's prices for carrying out reinforced concrete 
slabs, beans and columns have worked out as low as 
from 2s. to 2s. 6d. per cubic foot of finished work. In 
another case, where a specia) ‘nish was specified for the 
floor, laid to falls, the accepted tender worked out at just 
under 3s. per cubic foot. These are cases of work ten- | 
dered for and carried out by companies using their own 
speciality in the way of steel reinforcement, but 
making no further charge in the way of royalty or 
for drawings. The cost of work carried out on the 
Hennebigue and many other systems by contractors 
licensed by these specialists would be increased by | 
licensee’s fees and charges for drawings and quantities. | 
In a case of work of this sort now in progress the cost of | 
waterial, labour, and contractor’s profit is given as 
Ys, 11d. per cubie foot, but this is increased by about 20 | 
per cent. by the addition of licensee’s fees and charges | 
for drawings and quantities, making a total of 3s. 6d. per 
foot. Estimates, however, cannot be reliably made 
on a cube basis unless the price be graded to suit the per- | 
centage of reinforcement employed. For instance, if the | 
value of the concrete, including materials, Jabour in | 
mixing, filling and ramming, and profit be taken at 28s. 
per cubic yard, and 14s. per cubic yard be added as an 
average price for centering, with *88 per cent. of reinforce- 
ment, the price of the finished work would be 53s. 6d. per 
cubic yard or 2s. per cubic foot, but with 14 per cent. of 
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reinforcement the price would be 68s. per cubic yard or 
2s, dd. per cubic foot. Really the difference is more | 
marked even than this, for with the smaller percentage | 
of steel the bulk of the concrete is increased, and the 
amount to be added to each cubic yard or cubic foot for 
centering is appreciably lowered. The estimates for the | 
reinforced concrete works described in the paper are | 
based on present London prices for materials and profit, ! 
with from 9s. to 15s. per cubic yard added for labour in 
mixing, ramming and filling, to suit the requirements of 
the particular case. Centering has been taken separately, | 
and so also has the steel reinforcement. To obtain any- 
thing like exact results each case must of course be 
considered on its merits, with due regard to locality and 
other conditions, for the proximity to the site of suitable 
material for the aggregate and carriage facilities largely 
influence the price of the concrete. It often happens, 
however, that when a particular work has to be proceeded 
with there is not time to go into comparative estimates, 
so that general results have a certain value, and the 
items are given separately here so that prices can be 
revised to suit altered conditions. 


WAREHOUSE FLOORS, 


One of the chief uses to which reinforced concrete has 
been put in this country is in the construction of build- 
ings of the warehouse class. There are numerous 
examples of buildings entirely constructed of reinforced 
concrete, and others in which the floors are of this 
material. One of the chief advantages that has been 
claimed for reinforced concrete applied to the construc- 
tion of buildings is that the material is fireproof, or, per- 
ey ‘nore correctly, fire-resisting. The results of tests 
: ow that reinforced concrete is capable of standing great 
eat without sustaining any damage beyond easy repair, 
and the lower rate of insurance asked for reinforced con- 
— buildings is eloquent testimony that there is much 
ess risk of fire. The cost of such buildings four or five 
storeys high, with floor loads from 2 ewt. to 3 ewt. per 
Super foot, is given as from 24d. to 3d. per cubic foot of 
reat This is for concrete, reinforcement, centering 
— away, but no fittings. The contract price 
vd & large railway warehouse, constructed with steel 
8 yee girders and joists, brick walls and jack arch 
- timber flooring and timber roof, was £59,600, and 
rape: contents about 2,380,000 cubic feet. This 

orks out at 6d. per cubic foot, but about £9000, or 1d. 
per cubic foot, was for fittings, leaving 5d. per cubic foot 











* No. I. appeared September 29th, 


| Estimated saving in weight, 38 p.c. 





for the foundations and shell. In this warehouse there 
are three floors in addition to the ground floor, and one 
of these was calculated for a live load of 8 ewt. per super 
foot, and the other two for a live load of 2} cwt. per 
super foot. 

The spacing of the stanchions was determined to a 
large extent by the most convenient position of sidings, 
decks, and roads. The span of the longest main girders 
is 37ft. 6in., and of the secondary girders 20ft. 6in. It 
would not be practicable to design reinforced concrete 
columns and beams for large bays such as these, and it 
would have been necessary to alter radically the whole 
scheme and restrict the deck space and swing of cranes 
to make them smaller. It is possible, however, to retain 
the steel stanchions and main girders and substitute 
reinforced concrete beams and slabs for the rolled steel 
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Fig. 5 
joists and jack arch flooring, and designs and estimates 
for such have been prepared and compared with the 
actual cost of the floors as carried out :— 
First Floor as Carried Out ( Fig. 4). 
Live load, 3 cwt. per sq. ft. 
Actual cost of one bay, 20.5ft. x 5ft. = 114 sy. yds. 


Ss. a. 
13.7 ewt. rolled steel joists, at 15s. . : 10 5 6 
22 cu. yds. brickwork in jack arches, at 24s. ... 3 9 O 
1.6 cu. yds. cement concrete over arches, at lds. 1 2 5 
4 cu. ft. cement concrete springers, at 1s. 040 
114 sq. yds. cement concrete paving, at 3s. 114 6 


£16 15 5 
Cost, £1 9s. 5d. per sy. yd. 


oO) 


Weight, 172 cwt. per sq. yd. 
Reinforced Concrete Floor ( ug. 
Live load, 3 ewt. per sq. ft. 


Estimated cost of one bay, 20.5ft. « 5ft. 114 sq. yds. 

2 £ sd 

1 cwt. steel rods, at 15s. ia g ddl ; 3.0 0 
15 sq. yds. expanded metal, at ls. 8d... 1 5 0 
2.4 cu. yds. cement concrete, at 28s... on Oat we 
18 sq. yds. timbering, at 2s. he eee 116 0 
114 sq. yds. cement concrete paving, at 3s. 114 6 
£11 2 9 


Estimated cost, 19s. 44d. per sq. yd. 
Estimated saving in cost, 34 p.c. 
Mezzanine Floor as Carried out (Fig. 6). 

Live load, 2} ewt. per sq. ft. 


Actual cost of one bay, 20-5ft. » 5ft. 


Weight, 10} cwt. per sq. yd. 


£s. d. 

10-9 ewt. rolled steel joists, at 15s. .. cska ) eee 
1-42 cu. yds. brickwork in cement mortar in 

jack OPGDOS OU AOR. ce oe ss, sis ee es 21 D 

2 cu. yd. cement concrete, at 14s. “a er 05 3 

zZ cu. ft. cement concrete springers, at ls. 920 

- 1 ewt. bolts, at’ 26s. ; ; is : o-2 7 

Yellow deal plates, 4-6 cu. ft., at 3-. S 013 9 

1 square 3in. yellow deal flooring, at 60s.... 3.0 0 

£15 310 


Weight, 7-65 cwt. per sq. yd. Cost, £1 6s. Sd. per sq. yd. 
Re inforced Concrete Floor (Fig. 7 + 
Live load 2] ewt. per sq. ft. 


Kstimated cost of one bay 20-5ft. « 5ft. 

F ae 

3-4 ewt. steel rods, at 15s. ...  ... 211 0 
15 sq. yds. expanded metal, at Is. 015 0 
-2 ewt. lewis bolts, at 26s, ... 2... 05 2 
2-3 ecu. yds. cement concrete, at 28s, 3.4 5 
17 sq. yds, timbering, at 2s. Sat “x9 114 0 
4-6 cu. ft. yellow deal plates, at 3s. ... 013 9 
1 square yellow deal flooring, at 60s... 3.0 0 
£12 3 4 


Weight, 8-53 ewt. per sq. yd. Estimated cost, £1 1s, 2d. per sq. yd. 
Increase in weight, 11-4 p.c. Estimated saving in cost, 20 p.c. 

The 15 square yards of expanded metal includes a bottom 
layer of reinforcement laid on the centreing and covering 
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the whole area, and a top layer of negative reinforcement 
placed over the beams when the concrete is at the 
required level, this being the usual method of using this 
material. 

The top floor, which was also designed to carry a load 
of 2} cwt. per sq. ft., consisted of rolled steel beams 10ft. 
apart with a timber floor, and the actual cost of one bay 
20.5ft. x 10ft.. was as follows :— 


ae £s. d. 
13-7 cwt. rclled steel joists, at lis. ... 2... 2... 10 5 6 
-1 cwt. bolts, at 26s. 2... .. 02 6 
5 cu. ft. memel plate, at 3s... 2... 2. 2. .. = 015 0 
2 squares 5}in. yellow deal flooring, at £6... 12 0 0 
23 sq. yds. waterproofing, at Is. 9d. ... 2 0 3 


Se... 349 
£28 9 3 
Cost, £1 5s. per sq. yd, 


2 squares 1}in. yellow deal flooring, at 


Weight, 3-4 ewt. per sq. yd. 





The substitution of the reinforced concrete floor shown 
in Fig. 7 for this would have resulted in an increase of 
weight of 150 per cent., but a saving in cost of 15 per 
cent. The saving of weight in the first floor would 
appreciably relieve the main girders supporting this floor, 
and result in a saving estimated at 2s. 6d. per square yard. 
As regards the stanchions and foundations, this saving of 
weight on the first floor is practically balanced by the 
increase of weight of the top floor. The total estimated 
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saving throughout the warehouse by substituting rein- 
forced concrete floors is £4750, or 8 per cent. of the total 
cost. 

RETAINING WALLS, 

Reinforced concrete retaining walls have been consider- 
ably used round the basements of large buildings, and 
effect an economy of valuable space. Itis possible that 
in certain situations on railways where space is valuable 
they might be used with advantage. It has also been 
claimed that remforced concrete retaining walls are 
economical as regards cost, but such claims have been based 
on considering the saving in bulk of concrete by the addi- 
tion of reinforcement, without taking into account the 
increase in cost of the concrete as required for reinforced 
work, over such as would be used for a solid wal], and the 
increased difficulty of excavation. Some comparative 
designs for walls 20ft. high are sbown in Figs. 8, 9, and 
10. The reinforced concrete walls are designed to be 
theoretically stable, assuming the angle of repose of the 
earth to be 30. deg. and adopting Rankine’s rules for 
determining the pressure. The design for the brick wall 
represents well-tested railway practice, but it must he 
admitted that under the same conditions which have been 
assumed for the concrete walls the solid wall is theoreti- 
cally unstable. No account has been taken of the friction 
of the earth against the back of the wall as a factor tend- 
ing to prevent overturning. Fig. 8 shows a section of a 
reinforced concrete retaining wall with counterforts 12ft. 
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Fig. 8 
apart. It would only be suitable to retain a tipped bank, _ 


so the excavation has been taken below the lower ground 
level. The estimated cost of a 12ft. length is as follows :— 





Base— £s. d. 
204 cu. yds. excavation, at 2s, 6d. s ake 8 
84 cu. yds. concrete, at 20s. Gk sy Seen 1 
12 ewt. atecl bars, at 158. ... ... ... «. «. 9 0 0 

Wall— 

74 cu. yds. concrete, at 26s... 915 0 
54 sq. yds, timbering, at 1s. 9d. 414 6 
7.7 ewt. steel bars, at 15s. ... ... 515 6 

Counterfort— 

5.9 cu. yds. concrete, at 26s... 713 0 
24 sq. yds. timbering, at 2s. 3d.... 214 0 
7.4 cwt. steel, at 15s. ... 1... 511 0 

£56 4 3 


Estimated cost per lin. yd., £14 Is. 
Average pressure on foundations, .9 tons per sq. ft. 


Estimated cost per yard run of brick wall (Lig. 9). 


YaACe 
2.55 cu. yds. excavation, at2s. Od. ... 1... 6 5 
14 cu. yds. concrete in foundations, atl2s._... 


ot 


: 016 0 
10} cu. yds. brickwork in lime mortar, at 17s. 9 2 9 
12 0 


~ 


6 sq. yds. extra for facing with blue brick, 2s. 0 12 

3 lin. ft. B.B. coping, at Is. 6d. ... ... ... ... 0 4 6 

ith cu. yd. cement concrete splay, at 20s, 0 210 
Estimated cost per lin. yd. . teak 4,6 


Average pressure on foundations, .91 tons per sq. ft, 
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Fig. 10 shows a type of reinforced concrete retaining 
wall which would only be used in cutting and when space 
was of great value, as, for instance, when widening the 
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railway right up to the limit of the company’s property. 
The estimated cost per lineal yard is as follows :— 


ra 


ad 


35 cu. yds. excavation in timbered trenches, at 


io eg Nee Osh s apes oes sec imee css Oe 
| cu. yds. cement concrete in base, at 20s. 400 
4 cu. yds. cement concrete in wall, at 26s. 5 4 0 
7 sq. yds, timbering, at 1s. 9d. ... ... 012 3 
64 cwt. steel bars, at 15s. MP 412 6 





Estimated cost per lin. yd.... ... ... ... £2011 3 
Average pressure on foundations, -4 tons per sq. ft. 


The estimated cost of the brick wall in cutting :— 





£ a. d. 

21 cu. yds. excavation in timbered trenches, at 
| RE ee een a 
14 cu. yds. concrete in foundations, at 12s. 016 0 
11% cu. yds. brickwork in lime mortar, at 17s. 918 4 
6 sq. yds. extra for facing with blue brick, at 2s. 2 0 
3 lin. ft. B.B. coping, at 1s. 6d. 6 





1 cu. yd. cement concrete splay, at 20s. ... 





Estimated cost per lin. yd. ... ie 7 3 
These prices are exclusive of drainage, which would for 
all practical purposes be common to both types. It 
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would appear from these figures that for reinforced con- 
crete bridges it would be cheaper to adopt solid abut- 
ments and wings, and restrict the use of the reinforce- 
ment to the superstructure only. The cost of a6 tol 
cement concrete wall of similar section to Fig. 9 at actual 
contract prices was £8 10s. per lineal yard for bank. The 
aggregate consisted of hard limestone taken from the 
adjoining cutting and broken to such a size as to be 
capable of being passed through a ring 1}in. in internal 
diameter. 





RESUMED PROSPERITY OF THE INDIAN 
RAILWAYS. 


TuHE report of the India-office Committee on Indian 
Railway Finance, which was issued in March, 1908, sub- 
mitted a series of recommendations aiming at the intro- 
duction of improvements in the working of the railways 
in that country. Among these may perhaps be remem- 
bered the suggestion that an annual rate of expenditure 
should be fixed which there was reasonable hope of main- 
taining, even in difficult times, and the committee there- 
fore advised that the Government of India should be 
authorised to prepare an annual programme on the basis 
of a capital expenditure of £12,500,000, as contrasted with 
the sum of £10,000,000 which had practically been adhered 
to for some years. So far, however, no disposition has been 
manifested to give effect to the particular recommendation 
in question, although the circumstances cannot be over- 
looked that the Indian railways have since passed through 
one year which was very unfavourable to the State. 
Indeed, the identical year in which the report of the com- 
mittee was published was exceedingly unsatisfactory, 
although the committee was naturally unable to foresee 
that this would be the case when the proposals were 
formulated. The administration report on the Indian 
railways for 1908 showed that, after meeting working 
expenses and all charges for interest on capital outlay by 
the State and on capital raised by companies, and after 
defraying the annuity payments for railways purchased 
by the State, including both interest on and redemption 
of capital, there was a net loss to the State of £1,553,000. 
The causes of the loss were principally attributed to the 
paralysis in trade, the total failure of the wheat export 
trade from Karachi, the famine and the increase in the 
price of coal. The working results for the year, the 
report added, would have a retarding effect on the steady 
progress which was being made in bringing the railways to 
a higher state of efficiency. The prospects for 1909 were 
characterised at the time as conjectural, and the Railway 
Board thought it advisable to reduce the provision for 
working expenses for 1909 by curtailing the outlay to be 
incurred on improvements and betterments at the cost of 
revenue, since these works, in the opinion of the Board, 
were not justified unless the earnings unmistakably 
resumed their former buoyancy. 

The loss devolving on the State in 1908 was succeeded 
by a remarkable change in the following year, when a net 
gain of £114,000 was obtained. This result was arrived 
at after the inclusion in the charges against revenue of a 
sum of £845,000, representing the portion of annuity 
payments in redemption of capital ; but if this amount is 
omitted owing to its not being properly a revenue charge, 
the actual result for the year was a net surplus of £959,000. 
The omission of a similar charge against revenue for 1908 
would naturally largely reduce the loss to the State of 
£1,553,000 in that year, as previously mentioned. When, 
however, we come to the past year it is found that the 
general improvement in the situation of India was not only 
maintained in 1910, but also that the railways have been 
restored to their former state of prosperity. The passenger 
traffic again experienced considerable increase, whilst the 
goods traffic, which largely declined in tonnage in 1909 
as compared with 1908, recovered the loss, and also made 
a further advance. In the circumstances it is gratifying 
to learn that the financial results of the working of the 
railways to the State are represented by a net gain of 
£1,990,000, or £2,870,000 if the charges against revenue 
of the portion of annuity payments in redemption of 
capital are not included, as they are not strictly a revenue 
charge. It is of some interest to observe that the average 
fare charged to passengers of all classes in India was 
slightly over one-fifth of a penny per mile, or approxi- 
mately the same rate as is paid by passengers using fast 
excursion trains on some of the English railways—trains 
which are declared to be profitable to the companies 
concerned owing to the large number of persons using 
them. On the other hand, the average rates for the 
transport of all descriptions of goods in India work out at 
about 3d. per ton per mile. The additional length of line 
opened to traffic was 616 miles in 1908, 914 miles in 1909, 
and 602 miles in 1910, bringing the total mileage up to 
32,099. 

The recovery of prosperity by the Indian railways as a 
whole in 1910, and particularly the restoration of exceed- 
ingly favourable results to the State, should tend to direct 
further consideration to the advisability of giving effectat 
an early date to the recommendation of the India-office 
Committee with regard to the annual appropriation of 
£12,500,000 instead of £10,000,000 for works of construc- 
tion, extension and improvements, and the provision of 
additional locomotives and other rolling stock for the 
railways. The approaching visit of the King and Queen 
to India will take place too soon to bring about any 
alteration in the supply of any large quantity of new 
rolling stock, although the considerable influx of visitors 
which is expected will probably place a tax upon the 
present resources of some of the Indian railways. If this 
assumption should prove to be correct it will represent an 
unfortunate state of affairs, the more so as the exports of 
locomotives and rails from Great Britain to India have 
considerably declined during the past three years, whilst 
the restriction of expenditure has probably also curtailed 
the purchases of passenger coaches and wagons for that 
coun In the circumstances, and in view of the satis- 
factory position of the Indian railways as disclosed by the 
working results for 1910, there is reason for hoping that 
unless financial and political conditions at home should 
dictate the further observance of economy in railway ex- 
penditure by the Government of India in the year 1911- 
12, the amount included in the Budget estimates for that 
year may show a large increase as compared with the 
years immediately preceding, and be more in accordance 
with the recommendation made by the India-office Com- 
mittee in 1908. At the same time the favourable results 
obtained in 1910 should also encourage the grant of 
greater facilities to the companies for raising capital for 
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INSTITUTION OF MECHANICAL EN GINEERS 


Tuk first monthly general meeting of the Institutj 
for the session was held last Friday evening at Sten 
Gate. The President, Mr. Edward B. Ellington, was “4 
the chair, and he was supported by a fair number = 
members. The paper down for reading and discussion 
was entitled ‘The Endurance of Metals: Experiments 
on Rotating Beams at University College, London,” The 
authors were Messrs. E. M. Eden, W. N. Rose, and F L 
Cunningham. me 

We do not propose reprinting this paper. The Subject 
dealt with, is, of course, best known in connection with 
Wohler’s researches on the fatigue of metals. It hag also 
been dealt with by Reynolds and Smith, Baker, Rogers 
Stanton and Bairstow, and more recently by Turner. 
The fundamental fact under observation in all these 
experiments is the strength of metal when subjected to q 
large number of repetitions of the same stress. For the 
last fifty years or so it has been known that a piece of 
metal will break after it has been subjected to a sutticient 
number of repetitions of the same stress, eyen 
although the applied stress is considerably below 
the stress which will rupture the material when 
applied steadily, that is to say, below the stress 
commonly known as the ultimate strength of the metal 
in question. The manner of carrying out the experiments 
has been various. In some cases the applied stress hag 
been alternated from a maximum value down to a lesser 
value of the same kind. In others the stress alternated 
from a maximum value down to zero. In others, again, 
it alternated from a maximum value in tension through 
zero and down to a maximum value in compression. In 
all cases the alternations were repeated until the specimen 
broke. The applied stress and the number of times it 
had to be repeated to cause fracture were plotted against 
one another, and a curve called the “ stress-repetitions ” 
curve was obtained. 

Now, in all the experiments conducted on the subject, 
the exact form of this curve is extremely difficult to de. 
termine. The points rarely all lie on a true curve, and a 
vast amount of “smoothing” has to be performed to 
make them follow a general law. Incidentally we may 




















z 
o 
n 
ec 
w 
at 
a 
z 
ra | 
- { 1 
2 +—+— aes 
9 4 | ane 
3 ] | 
5] 
19 +} + i 
] e- + UNBROKEN 
# = LONG REST” 
eo mont mesr> | | | | 
® = SuGHT wieRaTION 
oO +--—--+ —-— 
° 200 400 00 800 


THOUSANDS OF REVOLUTIONS TO FRACTURE 
Fig. 1 


remark that the divergency of the points from a smooth 
curve would, in alien Hai of research, probably be taken 
as signifying that there was no general law in operation 
or that there were more variants in the question than 
were being taken account of. Partly, however, because 
of the very tedious nature of the experiments, and partly 
because engineers as a body have been, for many years 
now, bred in the Wohler tradition, the discrepancies 
alluded to above have been regarded as experimental 
inaccuracies, and not as true divergencies from the 
supposed law. 

The authors of last Friday’s paper some time ago 
devised an ingenious machine wherein a circular beam 
loaded at its centre can be rotated at various speeds. 
The stress in the fibres of the test piece alternate from 
tension to compression with each revolution. Means 
are provided for varying the applied load and for count- 
ing the number of revolutions required to break the 
specimen. The experiments carried out with this machine 
were undertaken to find the form of the “ stress-repeti- 
tions ” curve, and to find the limiting stress which could 
be applied to the bar if it were to withstand an indefinite 
number of repetitions. The latter is, of course, the 
ordinate of the curve where it is parallel with the axis of 
abscissix. It was also resolved to investigate the influence 
which the rate of making the alternations might have on 
the strength of the metal. This subject is commonly 
referred to as the speed effect. 

As for the results of the investigation we may say that 
they are no more definite than usual. The points 
refuse to lie consistently on a smooth curve, and, as 
usual, a quite arbitrary process of “smoothing” has to 
be applied in many cases to make them reveal any general 
trend. One of the best of the diagrams obtained is 
shown, as an example, in Fig. 1. But quite 75 per cent. 
of the curves as reproduced in the paper are very [ar 
from being as satisfactory as this. In Fig. 2 we give an 
example taken from the worser diagrams. 

Comment is perhaps unnecessary. There can be n0 
doubt that, but for the lead given by Wéhler, no one 
would dare deduce a general law from such diagrams a 
that shown in Fig. 2. The authors, however, taking good 
and bad results together, considered that there was 
sufficient evidence to justify them in drawing certain con 
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: “th regard to the behaviour of metal under 
clusions, Wit ee They conclude, for instance, that, in 
oo nag what has previously been held to be the case, 
spite does not appear to be any limiting stress. In other 
pont there is no stress, however small, which will not 
ne k the specimen if applied sufficiently often. It is 
a that the time required to break the specimen may be 
3 vreat, but break it will in the long run. We may 
pod 4 hy way of example, that extrapolating from their 
sree ‘the authors find that a mild steel bar subjected to 
er ess of four tons per square inch alternating from 
sompression to tension 1300 times per minute will break 
v oafier about 100 years! 

It is further concluded that the speed effect referred to 
above is non-existent. In other words, a specimen loaded 
vith a certain stress will break after a certain number of 
repetitions, whether these repetitions are made at the rate 
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of 250 or 1300 per minute, or at any other rate between 
these. This, to us at least, is an inexplicable result, par- 
ticularly in view of the perfectly definite influence of the 
rate of testing known to exist in static tests. 

Incidentally the authors discovered that by polishing 
the surface of the specimens the endurance was consider- 
ably increased. By scratching the surface with needles 
or by turning a V groove in the specimens the endurance, 
as might have been anticipated, was decreased. 

Dr. Unwin was the first speaker after the paper had 
been read before the Institution. He complimented the 
authors on the form of machine adopted, and remarked 
that he himself probably carried out the earliest experi- 
ments on the fatigue of metals, when in 1860, or there- 
abouts, he undertook some experiments on the subject 
under the direction of Sir William Fairbairn. Shortly 
afterwards Wohler’s interesting results were published. 
He criticised the author’s employment of the phrase 
“élastie limit.” The elastic limit spoken about in the 
paper was that obtained by static testing. But if the 
metal were strained or treated in certain other ways 
before testing, the elastic limit might be made practically 
anything desired. Hauschinger had shown that a bar 
subjected to repeated variations of stress acquired new 
elastic limits both for compression and tension. He 
thought the one important point in the paper was the 
indication that there was no speed effect. The Reynolds 
experiments, and they to him had always appeared mis- 
leading, had alone ever thrown any doubt on the absence 
of speed effect. He did not think the authors had shown 
sufficient reason for doubting the existence of a limiting 
stress, and pointed out that most of the curves, as shown 
in the diagram, became very nearly horizontal for low 
stresses. He himself believed firmly in the existence of 
a limiting stress, and held that this stress was coincident 
with the natural elastic limit of the material. 

Mr. Stromeyer was the next speaker. He congratulated 
the authors and remarked on the very wearisome nature 
of the experiments. He sympathised with them in not 
coming to more definite results, and said that he him- 
self had conducted experiments on the fatigue of 
metals. These experiments had been completed for 
about a year, yet he was still hunting round for some 
means of correlating his results with those of others who 
had investigated the subject. One point, however, stood 
out from his researches; bad material usually gave the 
best results! The machine devised by the authors gave 
an experimental reproduction of the conditions under 
which a line of shafting had to work. For the strength 
of such shafting, however, he did not feel inclined to 
rely on the results of such experiments. He preferred, in 
fact, to trust to the expert knowledge of the steelmaker 
in this matter. He suggested that the chemical analysis 
and the micro-structure of the metal had much to do 
with its endurance under repeated and alternating 
Stress. For example, he had noticed in his own 
researches that the coarser the grain the more easily, 
apparently, did the metal break down. It would be 
extremely useful in connection with this matter if one 
could devise a reasonable definition of “coarseness of 
structure,” and have some ready means of measuring it. 
Professor J. O. Arnold, of Sheffield University, was 
then asked by the President to speak. Having expressed 
his thanks to the authors, he said that he had read the 
paper with surpassing interest, but that that interest was 
very different from what the authors might expect it to 
be. The machine used for the tests was very ingenious, 
and the results given in the paper might be taken, he felt 
—— as strictly accurate and a true account of what had 
ste: observed. The paper, however, chiefly interested 
ee the fact that it enabled him to bring before the 
‘nstitution certain facts which he had long sought to 
impress upon engineers in general. Put briefly, the 





Wohler test did not reveal the true capability of the metal 
to withstand repeated or alternating stress. 

For convenience we will discard the oratio obliqua 
style, and endeavour to explain shortly Professor Arnold’s 
reasons for his unorthodox views. We may say that he 
has already discussed this matter in a paper, “ Factors of 
Safety in Marine Engineering,” read before the Institu- 
tion of Naval Architects—see Vol. L. (1908), page 260, of 
the Transactions of that body. 

About 1905 Professor Arnold devised a modified form of 
testing machine of the Wéhler type. His idea in so doing 
was to bring the use of the Wohler test within the possi- 
bilities of ordinary workshop practice. He argued that 
by applying a stress just above the elastic limit instead 
of below it, as is generally done in the Wohler test, he 
would be able to break the specimen with a few hundred 
repetitions instead of many thousands, and even millions. 
He further argued that the results thus obtained would 
reflect the liability of the specimen to fracture under 
stresses within the elastic limit, and applied for a very 
long time. In the machine which he devised a specimen 
jin. in diameter and 5in. or 6in. long is held at one end 
ina die. At the other end it is embraced by a slotted 
plunger, which can be reciprocated at a rate of 650 
strokes per minute. Under these circumstances the 
specimen is subjected to zero bending stress at the plane 
of the plunger, and to maximum bending stress at the 
plane of the die. The distance from the plane of zero 
stress to the plane of maximum stress is 3in., and the 
deflection of the free end on either side of its normal 
position is gin. This ensures a stress at the plane of the 
a slightly greater in amount than that of the elastic 

imit. 

It will be seen that this machine subjects the specimen 
to quite a different distribution of stress from that given 
by the Wohler revolving cantilever test, or, indeed, 
from that given by the University College machine, 
and all others employing a revolving beam. In the 
revolving beam type of machine every point on the 
circumference of the cross-section experiences in turn 
the maximum tension and the maximum: compression. 
In Professor Arnold’s modified machine two points at 
opposite ends of a diameter of the cross-section experience 
the maximum tension and compression. All others are 
subjected to lesser stresses. If the material is homo- 
geneous the points at the end of the diameter at right 
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angles to the diameter of maximum stresses experience 
zero stress. With the Wohler test a homogeneous speci- 
men fractures uniformly all round its circumference. In 
the Arnold machine the same specimen would commence 
to fracture at two points on its surface at opposite ends 
of a diameter. The Wohler test leaves a circle on the 
cross-section. The Arnold leaves a straight line. Pro- 
fessor Arnold admits that theoretically the Wohler test 
is perfect, while his own is theoretically hopelessly wrong, 
since it reproduces no known condition in engineering 
practice. 

Without entering into dotails and without discussing 
why it should be so, we may say at once that Professor 
Arnold’s machine is found to give vastly different results 
from those obtained with the same metal in the Woéhler 
machine. It was found that the Arnold test could 
predict the failure of the specimen from causes 
quite apart from Wohler’s fatigue phenomenon. For 
instance, Professor Arnold’s machine registers the 
brittleness of the specimen. The Wohler test fails to 
detect the presence or absence of this quality, and does 
not recognise the possibility of fracture taking place due 
to this cause. The best proof of the reasonableness of 
Professor Arnold’s manner of testing specimens under 
repeated and alternating stress, and the irrationality of 
the Wohler, is to be found, we think, in an interesting 
example submitted to the meeting last Friday evening. 

Mr. J. E. Stead, of Middlesbrough, made three samples 
of steel containing 0.8 per cent. of carbon, 0.4 per cent. 
of manganese, 0.21 per cent. of silicon, and 0.058 per 
cent. of sulphur. No. 1 sample contained 0.041 per cent. 
of phosphorus, No. 2, 0.302 per cent., and No. 3, 0.509 
per cent. “Of course,” said Professor Arnold, “ to deliver 
such a steel as that ]ast named for use in the construction 
of engine parts would be the act only of a metallurgical 
madman.’** The results obtained with a static test on 
these three qualities of steel are given in Table I. :— 

TABLE I.—<Static Tests. 


Steel Phos- Yield point, Maximum Elongation, 
‘No phorus, tons strength, per cent. 
i per cent. per sq. in. tons persq.in. on 6in. 
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* Phosphorus in steel increases the strength but promotes brittleness. 
Even 1n acid steel the phosphorus is not allowed to exceed 0.08 per cent. 
In basic steel its maximum permissible percentage is 0.05. 


The steels were subjected to the Wéhler test by Mr. 
Stead, the stress varying from +15 to — 15 tons per 
square inch. The results are given in Table IT. 

TABLE Il.—Wéhler Tests, 


Steel Phosphorus, Reversals Ratio of 

No, per cent. endured. resistance. 
Dm ol, svete SOME tc bie! aia, RE cay antag 
Docu iacn,, Sa TOPS 25) scam anes cee 
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The last column shows that the ‘“‘ madman’s steel” has 
over ten times the resistance to alternating stress 
possessed by the rational steel referred to as No. 1. 
Professor Arnold, in complete ignorance of the nature of 
the steels, tested them on his own machine. His results 
are given in Table III. 

TABLE II].—Arnold Tests. 


Steel Phosphorus, Reversals endured. Ratio of 
No. per cent. 1. 2. Mean. Resistance. 
t <2 OO? 28... Seber Ae. Ie 
Be as A) ROR, on es ae | eee? ee 
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The “ madman’s steel ” is now clearly in its proper place. 
Its endurance is only about one-third of that of the 
rational steel. In Fig. 3 a curve is given showing the 
reversals endured in each case against the phosphorus 


MAXIMUM LIMIT OF RESISTANCE (FOR 1 MILLION REVERSALS 


OF DIRECT STRESS AT A RATE OF 800 PER MINUTE) 
COMPARED WITH YIELD POINT IN SIMPLE TENSION 
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Fig. 4 
percentage. The two graphs curve in the opposite direc- 


tion. A third curve is shown. This gives the yield point 
or apparent elastic limit of the steels. It will be noticed 
that this curve is similar in type to the Wohler curve. 
Professor Arnold does not believe that this similarity is 
accidental. Indeed, he holds that the Wohler results are 
merely a reflection of the elastic limits or yield points. 
If this is so, then, no matter how brittle the steel may be, 
so long as it has got a high elastic limit, the Wohler test 
will indicate the steel to be quite safe if the applied stress 
is well within the elastic limit stress. The craze for cold 
rolled steel for bolts, &c., arose, according to Professor 
Arnold, because of the excellent behaviour of the material 
under the Wohler test. The repeated failure of the bolts 
to withstand alternating stresses in practical work is due 
to the brittleness imposed on the material by the process 
of cold rolling, which brittleness is not revealed by the 
Wohler test. 

Professor Arnold gave another interesting illustration 
of this subject, and as we deem the principle involved to 
be of the utmost importance, we need make no apology 
for including this also in our account. In connection 
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with the work of the Alloys Research Committee, Dr. 
Carpenter and Mr. Edwards investigated certain copper 
aluminium alloys containing from 0.10 to 10 per cent. of 
aluminium. It was found that up to 7.5 per cent. of 
aluminium the alloy consisted of a single constituent pre- 
senting ordinary allotrimorphic crystals. At this per- 
centage the copper became saturated, and a further 
addition of aluminium caused a new constituent, pre- 
sumably rich in aluminium, to appear. This new con- 
stituent acted as a brittle cement enveloping the crystals 
of the saturated solution. Dr. Stanton tested these 
alloys at the National Physical Laboratory on bis modi- 
fied type of Wéhler machine. In Fig. 4 the results are 
given. Here plotted against the percentage of aluminium 
in the copper we have the maximum stress in tons per 





square inch which can be applied to the specimen if it is 
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to survive a million reversals at the rate of 800 per minute. 
Immediately below this a curve showing the yield point 
in simple tension is given. While the lower curve is 
obviously a reflection of the upper, it will be noticed that 
the Wohler test fails entirely to correlate itself with the 
change in the microstructure of the material which takes 
place when the aluminium percentage is above 7.5. The 
curve, it is true, is nearly horizontal from about 5 to 
7 per cent. of aluminium. But the point to be noticed is 
that above this range the endurance of the metal in- 
creases in spite of the increasing development of a brittle 
constituent. 

The same alloys were tested by Professor Arnold in his 
own machine, and in complete ignorance of their 
chemical, mechanical, and micrographical features. His 
mean results are plotted in Fig. 5. The resistance rises 
with the percentage of aluminium until the saturation 
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Fig. 6 


point—7.5 per cent.—is nearly reached. 
as reason tells us it should. The upper micrograph on 
this figure shows the structure of the alloy containing 
738 per cent. of aluminium. The lower shows the 9.9 
per cent. alloy. It is uanecessary to dwell on the sharp 
correlationship existing between the results of this test 


It then falls off 


the total distance which could be covered got greater. 
This applied to swimming, walking, running, skating, and 
cycling. The diagram gave the curves for these different 
forms of muscular exertion. He had added a sixth curve 
| to the diagram—shown dotted in our reproduction. 
| This was the “ stress-repetitions " curve of one set of the 
authors’ experiments drawn to a corresponding scale. 
It would be noticed that the fatigue curve for the metal 
was exactly of the same form as the fatigue curve for 
muscular exertion. The collapse of an athlete at the 


NEW SALT WORKS IN CHESHIRE. 





Up to comparatively recent times English 
unchallenged supremacy in the large ma cenmen 


Eastern markets, the chief customer being Indj 
which imported, at the time of the formation a 
the Salt Union in 1888, the large amount : 


358,443 tons of English salt. In those days, howey, 
cheap sea communication was practically only posaibke 
: % POSSibie 














end of a race corresponded to the fracture of a specimen 
from fatigue. There could be little doubt but that the 
breakdown of the muscular tissue by exertion was perfectly 
analogous to the breakdown of the internal structure of the 
metal. On this question of the breakdown of metals under 
repeated stress he would not dwell. Dr. Rosenhain’s 
| paper on the subject would soon be in the hands of 
| members. It would be found that this paper gave the 
| clearest possible account of the whole subject. 
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and the changes which take place in the structure of the 
material. 

After Professor Arnold had spoken, Dr. Hele-Shaw was 
called upon by the President. Dr. Hele-Shaw drew the 
attention of the meeting to a diagram—see Fig. 6—on a 
wall sheet which since the beginning of the meeting had 
been exciting considerable interest among some of the 
members present. This diagram, he explained, had been 
drawn up for a Friday evening lecture he had given 
recently before the Royal Institution. It was more or 
less self-explanatory. It represented the limits of human 
endurance in muscular exertion. A man might run at 
the rate of 20 miles an hour, but he would only be able 
to keep the pace up for about 100 yards. If he ran at 
the rate of 10 miles an hour he would be able to cover a 


| 

| build about 500 new cars, 
| first be transferred to the city, for the Tokyo electric tramways 
: - | have their own electric lighting department, which the city will 
total distance of about23 miles. Thus as the speed got less | i 


BROWETT-LINDLEY’S AUTOMATIC EXPANSION GEAR 


With a few words from Mr. Cunningham, joint author 

of the paper, and an intimation from the President that 

| the discussion would be resumed at the next meeting, on 

ie ge 17th, the proceedings for the evening were 
| closed. 








We gather that the Japanese Government has 


| authorised the municipality of Tokio to take over the electric 
| tramways of the city. 


It is proposed to abolish thirteen miles or 
fourteen miles of the existing lines and to construct five new lines, 


| three of which were especially ordered by the Government to be 


completed by July 31st, 1916. An endeavour is to be made to finish 
the lines by the end of 1914. The municipal authorities propose to 
It is stated that electric lighting will 


now have to maintain. 











GENERAL VIEW OF WORKS FROM THE SHIP CANAL 


from English ports, and almost entirely from Liverpool, 
Since then the rapid increase in the number of tramp 
steamers has changed the position very materially, and 
whereas in the old days a steamer could almost pick and 
choose her ports, now she is ready to go almost anywhere, 
and so opens the Eastern market to the cheap solar salt 
produced on the Red Sea, at Port Said, and on the 
Mediterranean coast. The result of this competition is 
that in 1910 only 180,864 tons of salt were shipped to 























India. Under the circumstances it was obvious that the 
trade already lost could never be recovered by Mid- 
Cheshire on account of transport costs, and, indeed, 
rapid and energetic action was necessary to save the 
remaining trade. It is not surprising, then, that the 
directors of the Salt Union decided that in order success- 


| fully to cope with this keen competition considerable 


economies would have to be made in both the pro- 
duction of the salt and its transport It was. accord- 
ingly decided to make further use of the pipe line 
some 124 miles long between Northwich, in the heart of 
the salt mine district, and Weston Point, on the Man- 
chester Ship Canal, some ten miles from Eastham. This 
line of pipe—concerning the use of which there has 
recently been much controversy and opposition on the 
part of certain local authorities—has been in existence for 
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eee 
about thirty years and has furnished brine to an used in the manufacture of the necessary alkali from the A few words concerning the modern method of making 
old open pan plant, making about 60,000 tons brine for the precipitation of the impurities, namely, mag- | salt from brine will not be out of place here 
of salt per annum, and fired by Mond gas and| nesium chloride (Mg Cl.) and calcium sulphate (Ca SO,). | atmospheric pressure, as in the open pan system, brine 


cient brine 
salt per annum 





REFERENCE TABLE. 
Lerrer Description. Section on B.B. 


Ain Pump. 

Invection WaTER Pump 

Brine F ego Pump. 

Brine Ficcine Pune. 

Drain WaTeR Pune. 

Water Service Pump. 

TeLeruone Box. 

Oi Separator. 

Exwaust Steam. 

STEAM Main. 

STARTING PLATFORM. 

Brine Feeo Tank. 

Heao oF Sact Evevaton 

Sarr Cans. 

Evectric Travenser For Sac Cars 
Bano Conveyors. 

OC. Switen Boaro. 

AC. Switcu Boaro. e 
High Tension Switcn Gear Pustic Suppcy. 
2-725 KW. COMBINED A.C. & DC. Reciprocatine Sets. 
35-1500 K.W. TURBO GENERATORS. 

WaTeR STORACE TANK 
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TRIPLE-EFFECT VACUUM SALT PLANT AT WESTON POINT 


— caustic soda in sufficient quantities to enable the | will, however, be available for extraneous purposes, and a | without unduly high pressures occurring in the first 
rs Union to turn out chemically pure salt by subsidiary company called the Mersey Power Company, | vessel; a further advantage is that the low-pressure 
will — process in use at Winsford, whither the alkali | Limited, has been formed having parliamentary powers to | steam in passing through the evaporators gives up its 
ean conveyed in special barges along the river supply electricity to the Runcorn Urban and Rural | latent heat, whereas if the steam went direct from the 
hit In this process a cycle of operations is Council and the urban area of Widnes. This company | engine to the condenser, the heat used in the steam engine 
“y » whereby the steam before going to the vacuum | will take over its supply of energy at the bus bars in the | would be only the difference between that contained in 
plant to produce salt is first the active agent in generat- | generating station, and will provide its own distributing | steam at 170/ib. and the steam at 5 Ib. pressure. By mul- 
tiple effect evaporation the amount of steam necessary is 


ing electric current. A portion of this electricity is being | system, 


|. It is now intended to pump through it suffi- These impurities, besides being detrimental to the salt for | boils at a temperature of 226 deg. Fah., whereas in a 
som to produce from 150,000 to 200,000 tons of | curing and dairy purposes, have the further disadvantage | vacuum of 28in. mercury: the boiling temperature is 
by a modern triple-effect vacuum plant. | of producing a heavy deposit of scale on the surfaces of | reduced to about 100 deg. Fah. 
Further than this, chemical works are erected to pro- | the tubes in the pans. The major portion of the current! therefore enables multiple eftect apparatus to be used 
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Evaporation in vacuo 
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greatly economised. The chief point of difference between 
the evaporation of brine and that of other liquors is that 
in the multiple effect system each unit is supplied with 
brine independently of the others, and graining takes place 
in the pans, whereas in concentrating liquors the latter 
are fed from the first pan to the second, and from the 
second to the third. Provision has therefore to be made 
for the removal of the salt from each pan. 

The method of working a triple-effect plant such as the 
one we are about to describe is briefly as follows :—Each 
of the three pans having been charged with brine 
to the proper level, exhaust steam from the engines 
is admitted to the calandria of the first pan in 
which the highest temperature is maintained. The 
brine in this pan becomes quickly heated, and the steam 
given off enters the calandria of the second pan, where it 
serves to raise the temperature of the brine. After doing 


its work in the second stage the steam is condensed, and | 


thus creates a partial vacuum in the first pan. The 
atmospheric pressure being thus reduced, violent ebulli- 
tion of the brine in the first pan results. 
process takes place in the second pan owing to the 


calandria of the third pan acting as a condenser of the | 
The vapour given off | 


vapour and producing a vacuum. 
by the brine in the third pan is condensed by means of a 
jet condenser. It will therefore be seen that the highest 
vacuum and the lowest temperature exist in the third 
pan while the highest temperature and lowest vacuum 
are found in the first pan. As the salt is precipitated it 





STIRLING BOILERS 


'the building to support a 


The same | 


ground to the eaves level, the total height over all being 
93ft. The main columns are composed of uprights of 
special section latticed together by means of box wind 
girders, forming a rigid frame to withstand the wind 
pressure, which, owing to the exposed position of the | 
building, is at times very great. To carry the steel 
framing supporting the corrugated sheets which form the 
walls H section steel columns are introduced between 
the main columns. Ata height of 70ft. from the ground 
web-plate crane girders are carried over the full length of 
load of 124 tons. A 
commodious stairway is provided from the floor level 
to an operating platform which extends round the 
building, and there is a further staircase from this 
platform to the top of the pans and crane girders. 
Along one side of this main building there is another span 
of 35ft. with a height of 73ft. This span is built similarly 
to that just described, and contains on the ground floor a 
huge wooden brine tank, into which the contents of the 
paus can be discharged when they are being cleaned. 
Above this is a platform for the wagons, into which the 
salt is deposited from the pan by means of elevators 
before referred to. On the t er side of the main span 
is a span of 26ft., which is used as a pump-house. All 
these buildings are well lighted by glazed roofs, with | 
protection against falling glass. 

The power-house is situated at one end of the 
main building, which it adjoins. It is 82ft. long by | 
63ft. wide, with a height of 27ft. to the eaves level. 





motor through cut gearing. The injection water i 
delivered to the condenser by means of a centrify al 
pump by Greenwood and Batley, driven by a 100 koma 
horse-power motor. To supply the brine, a pump capable 
of delivering 400 gallons per minute is employed. This is 
driven by a 17 brake horse-power motor, and passes the 
biine from a feed tank through heaters into the pans 
The heaters are six in number, supplied by Royles, 
Limited, Irlam, and are capable of raising , the 
temperature of 100 tons of brine per hour from 
58 deg. Fah. to 140 deg. Fah. For filling the pans there 
is a pump of 3920 gallons per minute capacity, driven by 
a 90 brake horse-power motor, and for water service a 
steam-driven duplex pump by Carruthers with cylinders 
8in. by 10in. by 10in. capable of delivering 80 tons per 
hour. The list of pumps is completed by mentioning the 
drain-water pump, which is of the same capacity as that 
just alluded to. 

The water obtained from the evaporation of the 
brine in Nos. 1 and 2 pans is collected from the belts of 
Nos. 2 and 3 in a large tank measuring 80ft. 3in. by 
20ft. 3in. by 20ft. 44in., and is used for washing out the 
pans, and for fire service, &c., but the exhaust and live 
steam that is used in No. 1 pan belt is condensed and 
returned as feed-water to the boilers. 

The power plant at present in position consists of two 
generating sets supplied by the British Westinghouse (‘om. 
pany, each capable of developing 725 kilowatts as a normal 
load, and 10 per cent. overload when running at a speed 
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SALT WAREHOUSES, SHOWING OVERHEAD 


falls to the bottom of the pans, which are conical, and 
terminate in elevator boots, whence the salt is con- 
tinuously dredged up, the uptakes of the elevators being 
cast iron trunks full of brine, which maintains an air- 
tight seal to the pans. The salt is delivered into wagons 
as described later, and the brine drainage returns to the 
pans. 

The plant at Weston Point has been recently completed, 
and is now in active operation. In view of the many 
difficulties which had to be overcome to obtain satisfactory 
foundations for the heavy plant, the Salt Union is to be 
congratulated on the expedition with which the works 
have been erected. Some 15,000 tons of earth had to be 
removed, and 7000 tons of concrete were used in forming 
the necessary foundations. The first stanchion was put 
up on March 25th, 1910, and the works commenced to 
make salt on May 18th last. 

The engraving on page 426 has been reproduced from an 
excellent drawing supplied to us by the Mirrlees, Watson 
Company, Limited, Glasgow, and represents several views of 
the complete plant, and the illustrations on this page’ and 
page 434 represent various sections of the plant, the photo- 
graphs of which have been supplied to us by the Salt 
Union, Limited. 

The works include four main structures, namely, the 
vacuum plant building ; power-house and _ boiler-house, 
which were erected by A. and J. Main and Co., Limited; 
and a salt warehouse. The vacuum plant building is 
120ft. long by 114ft. wide, in three spans. The main or 


centre portion is 56ft. wide by 75ft. high, and from the 


taken by ball bearings. 


TRAVERSERS 


It has crane girders capable of sustaining a load of 
26 tons, and is fitted with an overhead 8-ton hand travel- 
ling crane by Herbert Morris and Bastert, Limited. 


The evaporating plant, which has been supplied by the 


Mirrlees, Watson Company, Limited, Glasgow, forms 
quite the most interesting part of the installation, and is 
claimed to be the largest plant of its kind ever made. 
The three main evaporating vessels are each 26ft. 6in. 
diameter, and are 66ft. high, measured from the floor 
level to the top of the stirring gear casing. The steam 
entering the first vessel is controlled by means of a 28in. 


valve, and passes through a large oil separator in order to 
prevent the evaporating tubes from becoming coated with 


oil. A high-pressure steam pipe is also fitted to the first 


vessel, and by-pass pipes are provided for warming up 
when starting from cold. Stirrers are provided in each 
vessel to assist in the circulation of the brine, and these 
are operated by electric motors through cut worm gearing 
running in oil baths, the weight of the propellers being 
Each vessel has a very complete 
equipment of pressure gauges and thermometers. The 
condenser which deals with the steam from the third 
vessel is of the Torricelian or barometric type. This con- 
denser is 10ft. diameter, and stands 62ft. high. It is 
capable of dealing with 26} tons, or 60,000 lb. of steam 
per hour, the quantity of water used for condensing this 
steam being 330,000 gallons per hour. The air pump in 
connection with this condenser is of the Mirrlees- Watson | 
twin dry air type, with cylinders 32in. diameter by 30in. 
stroke, and is driven by a 150 brake horse-power electric 


PUMP ROOM 


of 300 revolutions per minute, with steam at 180 |b. 
pressure per square inch, and exhausting against a back 
pressure of 5 lb. above the atmosphere. The engines are 
of Browett and Lindley’s standard three-crank, three- 
cylinder, triple-expansion type, with piston valves to all 
cylinders. Each engine is direct coupled to a British 
Westinghouse alternator of 375 kilowatt capacity at 0.8 
power factor (470 kilovolt-ampéres), delivering three- 
phase current at 440 volts and 50 periods, and also to a 
350-kilowatt direct-current shunt-wound generator work- 
ing at 200 volts, by the same makers. Either of the sets 
is capable of taking care of all the current required on 
the works at present ; in fact, there is a bare margin. The 
alternating current is used to drive motors applied toa 
variety of purposes in different parts of the works. In fact, 
with the exception of the induced-draught fans and an emer- 
gency electric light set, all the moving mechanism in the 
works is so driven. The direct current is intended for 
electro-chemical purposes, and also supplies the exciting 
current for the alternator referred to above. The engine 
cylinders are 20in., 28in., and 44in. bore by 17in. stroke. 
The high-pressure cylinder of each set is fitted with Bro- 
wett and Lindley’s automatic expansion gear, by means 
of which the cut-off is varied to suit the load. The sides 
of the piston valve ports are formed at an angle, and 
corresponding ports are cut in the valve liner. Thus, 
by slightly rotating the valve, the lap, and — 
quently the cut-off, may be varied. The movement of 
this valve is effected by means of a relay cylinder 
operated by oil under pressure, as shown in the accom- 
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pan ying illustr: 
it will be seen 


pansion gear 
ae eee to the upright shaft D which actuates | 


that the piston A is connected up to the 
lever C by the connecting link B, and the | 


ver © is 
gle The piston A is operated by the valve E, oil | 
under pressure entering at F. The valve E is operated 


in a similar manner to the ordinary piston valve of a | 
steam engine. For instance, if the valve moves to the | 
right it will uncover the ports X Y, oil being admitted 
at X and exhausted through Y. Between the valve E 
and the governor, however, certain mechanism is placed 
which serves to biing the valve into its central posi- 
tion after the piston A has moved through an amount | 
proportionate to the movement of the governor spindle | 
G. To provide an ample supply of oil to operate the gear 
instantaneously independent of the supply delivered by the | 
yumps, in case of sudden variations of the load, an | 
accumulator W is provided between the oil connection 
to the main and the cylinder. This accumulator con- 
gists of a spring-loaded piston J, the load of the spring 
being such that the piston is allowed to move a consider- | 
able amount, at least equal to twice the capacity of the 
relay cylinder, with a pressure of 5 lb. per square inch. 
With this attachment, although the pressure in the pipe 
may be intermittent, the piston J of the accumulator will | 


oil } 
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valve is caused to move over again to its central position. | 
The lever C thus remains in that position until altered by | 
another movement of the governor. The two extreme | 
positions of the levers only are shown in Figs. A and B. | 

| 


| As a safeguard a spring U is fitted on the link M, which is 


sufficiently strong to make the connecting link M a posi- | 
tive connection, but should the valve of the relay cylinder | 
stick, it will not interfere with the control of the engine 


| by the throttle valve. For instance, should this occur, 

| and the whole load of the engine be thrown off, the lever | 
'K would close the throttle valve and the arm L would | 
| being operated by means of a small motor, the switch 


move downwards, simply compressing the spring U. 
All the working parts of the engines, including bear- 
ings, crank pins, crossheads, &c., and the governor are | 
lubricated by oil under pressure, which is supplied from | 
two valveless pumps operated from the low-pressure | 
excentric. The oil escaping from the working parts | 
drains into the engine base, and is strained before being 
used again. Each pump is capable of lubricating the | 
whole of the working parts, and the strainer of each | 
pump can be removed and cleaned while the engine is | 
running. When the strainer is removed, however, for | 
cleaning purposes, an automatic valve cuts off the supply | 
of oil to the pump. A four-panel switchboard in the 





ation, page 424. Referring to these figures, | and as the lever P is fulerumed at T on the lever Q, the | operating platform—see next page—on the first floor of the 


vacuum pan building. The switchboard has a panel for 
each motor, and includes an oil immersed circuit-breaker, 
ammeter, and lamps, which indicate whether or no the 
motors are in operation. Further, in the case of the 
three large slip-ring machines motor-driven auto-starters 
are provided, while for the three 12 horse-power slip-ring 
motors oil-immersed drum type controllers with resist- 
ances are provided, as the speed of these motors has to 
be varied. The starters for the three large motors are of 
the liquid type, and mounted as close to those machines 
in the pump-room as possible, each of these starters 


controlling which is mounted on the operating platform 
before mentioned. In this manner the complete control 
of all the motors on the vacuum plant is centred at one 
spot. Mounted close to each motor, however, is a push- 
button, which on being pressed trips the breaker con- 
trolling that circuit, and thus stops the motor in case of 
emergency. Many other electric motors are in use about 
the works for operating traversers, conveyors, c.; some 
of these are in duplicate to prevent possibility of break- 
down. 

The electric wiring is generally of the open type, 
carried on insulators, a large portion of the wire being 
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be gradually raised, as the oil passing the check valve H 
cannot return to the main. 

The engine throttle valve is actuated from the shaft 
governor by means of the lever K and the spindle G in the 
usual way. The lever K is also extended as shown at L, 
and by means of the link M, bell-crank lever N and 
link O, the valve of the relay cylinder is operated. The 
valve E is worked from the link O through the rocking 
lever P, shown in the end view and Fig. B. This lever P 
1s mounted on another similar lever Q, pivotted at R, and | 
engages with a pin at §, fixed in a lever C, which actuates 
the upright shaft D. The movements of the gear will be 
readily followed by reference to diagrams A, B, and C, in the | 
drawing. Assume, for instance, that the engine is running | 





power-house controls the direct-current generators and the | 
outgoing feeders, while a five-panel board performs a 
similar function for the alternators. These engines have 
been found highly economical. The steam consumption 
works out at 25.84 lb. per kilowatt, with steam at 180 |b. 
pressure, 5 lb. back pressure, and a superheat of 110 deg. 
Fah. In the plan of the power station are shown, | 
besides the two reciprocating sets referred to, three tur- 


| bine sets each of 1500 kilowatt capacity at 0.8 power 


factor, which are not yet in place. Two of these are now 
being built by the British Westinghouse Company. They 
will be used to supply three-phase current at 6000 volts 
and 50 periods to the Mersey Power Company. The | 
third set will be put in hand when needed. 

The alternators, motors, starting gear and wiring | 


| working 22,800 lb. of water per hour. 


fully loaded, and the whole load is suddenly thrown off, | 
the lever C will be in the position shown at Fig. A. | throughout the works have been supplied by the British | 
Immediately the load is thrown off the throttle valve is | Westinghouse Electric and Manufacturing Company, 
closed, and through the mechanism referred to, consisting of | Limited; Manchester. Amongst the many motors in use 
the lever L, link M, and bell-crank N, the lever P, which | are:—One 150 horse-power slip-ring motor driving an 
lies above the lever Q, will be pushed over from the posi- air pump; two 100 horse-power slip-ring motors driving 
tion shown in Fig. A to that in Fig. B. This causes the | injection and filling pumps; one 17 horse-power squirrel- 
valve E to open and admit oil under pressure to one side | cage motor driving a feed pump; three 12 horse-power 
of the piston and open the other to the exhaust, thus | slip-ring motors driving the propellers in the pans; three | 
causing the lever C to be immediately moved over to the |8 horse-power squirrel-cage motors driving the salt | 
position shown in Fig. C. In moving over this lever | elevators. All these motors are controlled from a switch- | 
carries with it the pin S, to which lever Q is connected, | board of the totally enclosed cast iron type mounted on an 


ELECTRICALLY OPERATED AIR PUMP 


covered with lead of 50 per cent. extra thickness. 
Wherever the wiring is likely to be subjected to 
mechanical damage, however, it is carried in galvanised 
tubing. The wiring for the lighting current is similarly 


| treated. The illumination is effected by meansof Auriga 


metal-filament lamps arranged either singly or in clusters. 
The works are equipped with a complete system of tele- 
phones, which have been fitted up by Messrs. L. E. 
Wilson and Co., Manchester, who have also acted as 
sub-contractors for the electrical wiring. 

Steam for the power plant is provided by five Stirling 
boilers, each having a heating surface of 6155 square feet, 
and each capable of evaporating at a normal rate of 
A pair of chain 
grate stokers having a total grate area of 105 square feet 
is fitted to each boiler. The boilers work with induced 
draught, duplicate fans and engines being placed on each 
side of the self-supporting chimney. The boiler-house is 
provided with coal bunkers of a capacity of 500 tons, and 
a conveyor-capable of delivering 40 tons of coal per hour, 
and space is left for an additional boiler when required. 
In the adjoining pump-house there are three Weir pumps 
and duplicate engines for driving the stokers. Adja- 
cent to the pump-house is an instrument room con- 
taining a Lea feed-water recording instrument capable of 
measuring 12,000 gallons per hour, Schiffer and Buden- 
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berg's flue gas temperature, steam pressure and draught 
recording gauges, while in order to make the recording 
mechanism as complete as possible a Sarco (OQ. recorder 
also forms part of the equipment. The steam, feed 
water, and blow-off piping is of weldless steel throughout, 
with the exception of the feed delivery piping, which is of 
wrought iron. The main steam pipe is 12in. diameter, 
with Tin. branches to each boiler. Views of the boiler- 
house are given on page 426. 

Electric motors are provided for operating the coal con- 
veyor. They are placed in the coal conveyor gallery on 
the top of the boiler-house and are arranged to be 
started from the boiler-house floor, push buttons being 
provided throughout the length of the conveyor and also 
in the ashpit, so that in the event of accident the motor 
and conveyor can be quickly stopped. The same con- 
veyor also deals with the ashes. 

Each evaporator is provided with its own elevator—see 
page 427—by means of which the wet salt is carried up and 
deposited in trucks running on rails on a floor above—see 
page 426. A 28in. pipe connects the bottom of the vessels 
with the elevator boot. Each elevator has a capacity of 
8} tons per hour, and is operated as previously mentioned 
by an 8 horse-power three-phase induction motor and 
double reduction gearing. Hach pan has three sets of 
rails, and on each set of rails there is accommodation for 
two wagons of 5 tons capacity. The wagons, which have 
been specially designed by Mr. Malcolm, are of an inverted 
V-shape in section to allow of free escape of the salt. Their 
bottoms are perforated so as to allow free escape of the 
drainage brine which falls into the brine feed-tank below. 
The wagons are of stout pitch pine with galvanised iron 
fittings, and the bottoms are made to open by means of a 
worm and worm wheel and chains, with provision for 
adjustment and locking. The wagons are charged from a 
common hopper under the salt elevator head through one 
of a series of chutes of special design. The hopper is a 
circular casting, in which are six spouts, to each of which 
is a wooden chute. A central spout free to revolve can 
be turned to empty the contents of the elevator into any 
of the wagons by way of the chute. 

The warehouse in which the salt is stored ready 
for delivery to the ships is 300ft. long by 88ft. wide, 
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and is fitted with a complete equipment for conveying the 
salt with as little manual labour as possible. The system 
has been well thought out, and reflects credit on 
the makers, Spencer and Co., Limited, Melksham. The 
warehouse consists of two long bays, each of which has 
an electric overhead traverser, by Herbert Morris 
and Bastert, Limited, capable of accommodating two 
wagons, or a gross load of 13 tons. The traversers 
are geared to run up to 150ft. per minute, and between 
them cover the whole of the warehouse. When the rails 
of a traverser come into line with the rails on the loading 
platform in the pan house the traverser is locked 
in position, and hinged rails are provided to 
enable the wagons to be run from one traverser to 
the other. The salt is deposited in this way by the 
wagons on to the floor of the warehouse, whence it is 
shovelled on to one of the sets of two electrically-operated 
cross travelling band conveyors, which have cast iron 
wheels running on an elm track. These conveyors 
deliver salt from any position on two longitudinal band 
conveyors running the whole length of the warehouse, 
and in turn delivering into two belt and bucket con- 
veyors placed just outside the warehouse in suitable 
towers. 

From each of the two towers in which the elevators are 
placed is swung a specially constructed jib band conveyor 
with a lattice framework. This conveyor is so arranged 
that it receives salt from the elevator and delivers it into 
the hold of the vessel at a distance of about 70ft. from the 
front of the tower. These conveyors are covered in 
throughout their entire length, and deliver their contents 
into the vessel through a canvas chute of special con- 
struction. Each conveyor works on a universal joint, so 
that it can be swung sideways and raised and lowered to 
any angle to suit the position of the ship being loaded. 
When not in use it is hauled up to an approximately 
vertical position against the front of the tower. The 
salt warehouse is constructed entirely of timber with 
Belfast roofing, and the floor is of wooden blocks laid on 
ashes and suitably drained. The whole of the machinery 
is capable of delivering salt into vessels at the rate of 
400 tons per hour; the capacity is, however, limited by 
the ability of the labourers to supply the salt in sufficient 
quantity continuously. 

_Mr. H. L. Riseley prepared the specifications for the 
electrical equipment of the vacuum plant, and Messrs. 





Merz and MacLellan are acting in a similar capacity for 
the Mersey Power Company. The high-tension switch- 
board is being built by Messrs. A. Reyrolle and Co., 
Hebburn-on-Tyne. The specifications and superintendence 
of the erection of the entire plant have been carried out 
by Mr. G. W. Malcolm, M.I. Mech. E., the company’s 
engineer. 
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THE ROYAL COMMISSION ON RAILWAY 
CONCILIATION. 


Wiruin less than two months of the date of its appoint- 
ment this Royal Commission has issued its report 
(Cd. 5922). It was appointed on August 22nd, sat for the 
first time on the 28rd idem., closed the public hearing on 
October 8rd, and the report was issued on Friday last, the 
20th instant. The eflect the report will have on the 
future relations between the companies and their men is 
noticed in our editorial columns. 

The report opens with a recital of the events that led 
up to the agreement of November, 1907. In 1906 there 
had been an agitation for an improvement in the working 
conditions of all grades of railwaymen engaged in the 
manipulation of traffic, and a “national programme” was 
drawn up at a special conference of the A.S.R.S. held in 
Birmingham in November, 1906. 

The national programme is given in the report, and as 
it was often refe to in the evidence noted in our pages 
we reproduce the programme so that it may be upon 
record. It should be noted that it did not apply to Scot- 
land or Ireland. 


NATIONAL ALL-GRADES PROGRAMME FOR ENGLAND 
AND WALES. 


1.— Hours. 
(+) That eight hours constitute the standard day for all men con- 
cerned in the movement of vehicles in traffic, »/:., drivers, tiremen, 


guards (goods and passenger), shunters and signalmen, also for 
motor men, conductors, and gatemen on electric railways. 

(>) That ten hours be the maximum working day for all other 
classes of railway men, excepting platelayers. 

(c) That no man be called upon to book on more than once for 
one day’s work. 

> 2.—REst. ; 

That no man be called, out for duty with less than nine hours 

rest. 
3.—OVERTIME,. 

(a) That each day stand by itself. : 

(6) That a minimum of rate and a-quarter be paid for all time 
worked over the standard hours. 

4.—Sunpay Duty, 

(a) That Sunday duty be regarded as distinct from the ordinary 
week’s work. ; 

(6) That a minimum of rate and a-half be paid for all time 
—— between twelve midnight Saturday and twelve midnight 

unday. 

(ce) That Christmas Day and Good Friday be regarded as 
Sundays. 

5,.—GUARANTEED WEEK. 

That independent of Sunday duty a week’s wages be guaranteed 
to all men whose conditions of service compel them to devote their 
whole time to the companies. 

6.—WAGEs. 

(a) That an immediate advance of 2s. per week be given to all 
grades of railway men who do not receive the eight-hour day. 

(+) That all grades in the London district be paid a minimum of 
3s. per week above the wages paid in country districts. 

7.—OneE MAN IN Motor Can. 

That the system of working with only one man in motor cab be 
abolished on electric railways. 

This programme was submitted by Mr. R. Bell to the 
companies with the request that they should receive a 
deputation accompanied by himself, but the companies 
did not assent to the proposal. The report observes that 
to the men, no doubt, the programme seemed feasible, 
and that probably they had not the information as to the 
difficulties involved in its acceptance. Agitation followed, 
discontent prevailed, and- eventually a ballot of the 
members of A.S.R.S was taken as toa strike to enforce 
the “programme,” including the principle of “ recogni- 
tion.” In favour of a strike there were 76,925 votes and 
8778 against. 

At this stage the Board of Trade intervened, and sub- 
sequently acted as mediator between the trade unions, as 
representing the men, and the companies which “ were not 
on terms which admitted of their meeting or conferring 
with the representatives of the unions.” The report 
suggested that the Agreement was a compromise, and 
“bearing in mind the circumstances of the situation the 
Agreement, as an entirely new departure, cannot be 
regarded as otherwise than as a promising solution of a 
question pregnant with difficulties.” 

The scheme of November, 1907, was adopted by forty- 
six companies. It was welcomed by them because it 
avoided a universal strike, and by the men “as more or 
less of a charter by means of which they would secure 
important benefits.’ Considerable delay occurred on 
some railways in putting the scheme into operation, but 
the greater number made reasonable efforts to get it 
established. 

As regards the earlier meetings there appeared to have 
been a disposition, on the part of both the companies and 
the men, to regard arbitration as the final destination of 
the matters put on the agenda. This was principally due 
to the fact that the “national programme” was adopted 
by the men as their demand. Many of the courses 
through which the business passed were mere matters of 
form. 

“ All this,” the report states, “is not any proof that 
the failure was attributable to thescheme itself . . . . 
High hopes were apparently entertained by the men 
as to the result that might come from arbitration. 
Prior to the actual hearing before an arbitrator it may 
almost be concluded that the men had never under- 
stood, or even heard, what could be said from the 
point of view of the railway companies, nor had they 
any conception of the financial consequences of their 
demands.” 

After remarking how disappointed the men were, and 





have since remained, by the results of arbitration 
although they “received important and valuable con. 
cessions " the Commissioners observe that had an inter. 
change of views between the companies and the unions 
been possible before the “national programme ” was 
launched, such a step would. have been attended by very 
valuable results. f 

The report then proceeds to review the evidence given 
by the unions and the men. As this was very fully noted 
in our pages as the inquiry progressed there is no neces. 
sity to make any further comments thereon, but to say 
that the suggestions of the men may be briefly enumerated 
as follows :—Direct recognition of the trades unions by 
the companies ; a central board only, as at present con- 
stituted; appeal to a National Board—various sugges. 
tions as to its constitution and its composition, 
General idea—six members with a chairman, three to 
be named by railway companies, three by the trade 
unions, and a chairman to be mutually agreed upon; 
abolition of Central Board. All decisions to be cone 
to by sectional boards; appeal to National Board or to 
three persons, one to be chozen by each party, with a 
chairman to be agreed upon, and, failing agreement, 
to be appointed by the Board of Trade; some concur 
in the proposal that central or sectional boards, which. 
ever may be decided upon, should be presided over by a 
neutral chairman, with a determining authority, while 
others would call in such authority only on those occa. 
sions when both sides consent; the demand for the 
removal of the present restriction that the secretary muist 
be a servant of the company is common to all these 
alternative proposals. 

The companies’ evidence is also briefly reviewed, but 
there is no necessity for this to be commented upon 
either. It may, however, be said that the report states 
that the companies emphasised strongly that they carried 
out the terms of all awards and agreements, and that the 
changes in matters of management which the men alleged 
deprive them of the benefits granted by awards were not 
carried out with that object. The companies thought 
that the machinery might be simplified, and that the 
central boards might be abolished. 

The Commissioners proceed to deal with “ recognition, 
and says that it is not clear how the matter was left at 
the time of the Agreement. Whatever may have been 
understood by the companies, there was no evidence to 
show that the men understood it to be an essential con 
dition of the Agreement that the question of recognition 
should not be raised during its term. The apprehensions 
of the companies were that “recognition,” as they 
interpret it, would seriously affect discipline and interfere 
with management, and therefore the Commissioners think 
that with their great responsibilities the companies can- 
not and should not be expected to permit any interven- 
tion between them and their men on the subjects of 
discipline and management. The report refers to the 
evidence given by Mr. Charles and Mr. Glover as to the 
settlement between them of many points of difference as 
to the interpretation of Mr. Duke’s reward, and says “ in 
our opinion a more general adoption of this method of 
negotiation would be helpful to both parties.” The 
examples of re-grading, the establishment of trip rates, 
and the other methods of management by which the inen 
were alleged to have been deprived of the beneticia! 
effects of awards, were not numerous, but “ the carrying 
out of these economies at the very time the awards can 
into operation was, in our opinion, unfortunate, and 
calculated to excite feelings of disappointment and 
irritation.” 

The report then suggests certain amendments in thi 
scheme, so as to secure promptness of settleinent, 
uniformity of procedure, and finality of decision, also to 
obtain the confidence of those whose interests are involved 
in its operations. Every effort should be made to en 
courage matters of difference being settled informally at 
an early stage. The central boards are considered to be 
redundant and should be abolished, and a board of con- 
ciliation should be formed on similar lines to the present 
sectional boards, to include all grades engaged in the 
manipulation of traffic, and which, in addition to dealing 
with hours and wages, as do the present boards, should 
consider “ conditions of service” also. Some witnesses 
wanted an increase in the number of sections, so that the 
grades would become representative, but the Commission 
considered that eight sections were enough. A new election 
on the men’s side should take place forthwith. 

The boards should meet at intervals of six months, and 
all questions not settled by deputations from the men to 
the company should be placed upon the agenda, which 
shall be agreed to and signed by the two secretaries and 
issued fourteen days before the meeting. Either side may 
ask for a special meeting on fourteen days’ notice. If 
difference should arise as to the necessity for such meet- 
ing the question shall be referred to the chairman within 
the fourteen days, who shall decide as to the necessity 
for the meeting, and if he agrees that one should be held 
he shall name the date for the same. If at any ordinary 
or special meeting no decision can be arrived at an 
adjournment of fourteen days shall be made on the 
motion of either side, and then over the adjourned meet- 
ing the chairman shall preside, and he may give a decision 
on the disputed point which shall be final. 

The report does not make the foregoing as clear as is 
desirable, but the intention is—and this is clearer in the 
proposed new scheme given as an annexe to the report— 
that a chairman shall be available for each board, but 
only when any dispute arises. Normally the discussions 
will be carried on and decisions arrived at as in the present 
scheme, the meetings being presided over by what in the 
annexe are described as leading members, i.c., one from 
each side, who shall preside alternately. 

The chairman is to be selected by the boards from a 
panel to be prepared by the Board of Trade. Failing 
agreement as to the chairman, he shall be appointed by 
the Board of Trade. In thedetails of the proposed scheme 
it is laid down that he shall not be a director of any rail- 
way company or in the service of any such company. 
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Ag soon as the boards are established two members on the 
men’s side shall be selected by the men and vested with 
plenary powers to meet an equal or less number of the 
company’s representatives to select a chairman. The 
same chairman shall act for all the boards | on each 
system, and his fee and expenses shall be paid by the 
Board of Trade under the Conciliation Act of 1896. 

All decisions arrived at by a board shall be for a mini- 
mum of twelve months and all arrived at by a chairman 
for a minimum of two years. They shall then continue 
in force until amended, superseded or nullified. All the 
present agreements and awards should remain in force 
until July Ist, 1912, when they may be reopened if either 
side agrees. ve oe 

The new scheme shall remain in force until Novem- 
ber 6th, 1914, and shall then be subject to revision or 
determination as regards any given company by twelve 
;nonths’ notice by the company, or by a majority of the 
aggregate representatives of servants on all the concilia- 
tion boards for the company’s system. All decisions of a 
chairman in operation at the time the scheme is deter- 
mined shall continue in force for at least the full time for 
which they were ade. The earliest date at which such 
notice shall be given is November 6th, 1913. 

The report then deals with the men’s secretary, and 
ays ° 

it will be seen that our proposals contemplate final settlements 
at boards by conciliation, if possible without a chairman, but, if 
conciliation fail, then by bringing in a chairman, The procedure 
in the matter of statements and advocacy wil] be to a great extent 
the same upon each occasion, At present the men cah choose an 
advocate (not being counsel) to put their case before an arbitrator. 
We consider that it is of much importance to the men that the 
advocate before the chairman should have had the advantage of a 
full knowledge of all the circumstances at the preceding stages of 
the conciliation board. We therefore consider that the men 
should be free, if they think proper, to combine in the same person 
the duties of secretary and advocate at all meetings of the board, 
and, in furtherance of this object, we propose that the represen- 
tatives of the men on each board shall be at liberty to appoint as 
their secretary any suitable person, whether an employe of the 
company or a person from outside, but that he shall not have the 
power to vote unless he shall have been duly elected a member. 
‘This arrangement is not intended to prevent the men from obtain- 
ing the services of a special advocate before the chairman. 


In the annexe the Commissioners also suggest that a 
record of every meeting should be agreed upon, and each 
secretary should circulate a copy of it among those repre- 
sented by his side of the board. Also that lists showing 
the existing rates of wages, hours and conditions of ser- 
vice, shall be prepared by the companies at their expense 
and exhibited without delay in places where they can be 
readily consulted by the employés concerned, in order 
that each man may know precisely what are the conditions 
of his service. 

The report does not make any suggestions as to how 
settlements are to be observed, but the Commissioners 
make the following remarks on this point :— 


In other important industries experience has shown that con- 
ciliation on similar lines to those we recommend has satisfactorily 
settled differences between employers and employed, and we see 
no reason why it should not be equally successful on railways, 
provided that both sides are prepared to give it a fair trial. To 
make any scheme of conciliation effective there should be no 
organised stoppage of work until the conciliation machinery has 
been exhausted. No encouragement or assistance should be given 
to either side refusing to abide by the settlements during the 
periods of their continuance, and fuil and ample protection should 
he given to those who desire to observe them. 

It is clear that however satisfactory machinery may be, however 
reasonable the settlement, all goes for nothing if a contract once 
entered into be not loyally observed. 

Witnesses have suggested the applicability to railway employés 
of Section 4 of the Conspiracy and Protection of Property Act, 
the (‘anadian Industrial Disputes Investigation Act, and the pro- 
visions contained in a Bill preset.ted to Parliament by Mr. Crooks 
and others, It is not for us to prescribe how the adherence to 
contracts can be encouraged, how the breach of them can be 
penalised. Men have the right to determine their engagement by 
giving a lawful notice, but in the exercise of their freedom in this 
respect they should not, in our opinion, be permitted to incite or 
coerce by threats, or by any form of intimidation, men who desire 
to give their labour. 

We confidently hope that the suggestions we have made and 
the amendments we propose in the scheme of 1907 may lead to the 
overcoming of many difficulties which may hereatter arise in 
negotiations and in arriving at settlements between the railway 
companies and their employés, 

We cannot, however, overlook the fact that strikes have taken 
place under circumstances which had no connection with the 
contract for hours, wages, or general conditions of service, nor 
indeed with the concerns of either the strikers or their employers. 
I'he scheme of 1107 does not meet such cases, nor do we believe it 
can be made to meet them. We had proposed to make suggestions 
for the alleviation of such difliculties, but the recent establishment 
of the Industrial Council by your Majesty’s Government renders 
our observations unnecessary. 

The report then concludes :—“ The railway service of 
the United Kingdom is second to none. The public 
regards its railway system with pride and confidence. 
That system has been built upon great traditions and 
high ideals, and it is the privilege of every railway man 
in the kingdom, of every class and grade, to participate 
in and to contribute towards the great trust with which 
he has been invested. We think we express the general 
opinion when we say that if railway men will only place 
the call of duty above and before other consideration, 
they may confidently rely upon the British public to 
support them in any fair claim fairly put.” 








THE ROAD BOARD. 





Tur first annual report of the above Board has been 
published, and shows that although its active operations 
only extend over a short period much valuable work has 
been accomplished. It will be remembered that the 


Road Board was constituted under the Development and 
Road Improvement Funds Act, 1909, and in pursuance of 
the powers conferred upon them by this Act the following 
were appointed members :—Sir George S. Gibb, chair- 
man; the Right Hon. Lord Pirrie, the Right Hon. Sir 
John H. A. Macdonald (Lord Kingsbury), Lord St. David, 
and Sir Charles D, Rose. Colonel Crompton was appointed 





consulting engineer, and Mr. Rees Jeffreys secretary. 
Later an advisory Engineering Committee was appointed, 
consisting of Messrs. H. Percy Boulnois, John Brodie, 
P. C. Cowan, H. P. Maybury, J. Walker Smith, and John 
Willmot. The Board had powers, with the sanction of 
the Treasury, to make advances to County Councils and 
other highway authorities in respect of the construction 
of new roads, or the improvement of existing roads, and 
to construct and maintain any new roads which appear 
to be required for facilitating traffic. 

In July of last year the Board caused a circular to be 
issued to all County Councils and highway authorities in 
the United Kingdom stating that it was prepared to 
receive applications for advances from the fund, and 
giving useful directions as to procedure, the result of 
which was that up to the end of June of this year appli- 
cations for advances, amounting in the aggregate to 
£7,870,459,had been made, or nearly seven times the amount 
available from the Government grant. The grant arises 
from the whole of the duties on motor spirit and motor 
car licence duties imposed by the Finance Act, 1909-10, 
less the cost of collection. On the basis of Treasury 
estimates it was considered probable that the total 
amount which would be available within the calendar 
year 1911 from the taxes of 1909-10 and 1910-11 would 
exeeed £1,200,000, but the Board wisely decided to adopt 
£1,000,000 as the basis for its first distribution of grants, 
and in so doing chose a figure which was considerably 
below the sum actually realised, which amounted to 
£1,161,000. 

Having settled upon the amount of money available 
the next problem was how to allocate it. Consideration 
was given to the question whether the share of Ireland 
should be specially limited, in view of the comparatively 
small burden which motor traffic has hitherto thrown 
upon Irish roads, and in view of the fact that the Irish 
contribution to the motor licence duties and motor spirit 
duties is comparatively small. It was, however, thought 
advisable, as far as the first distribution of the funds was 
concerned, to allocate to Ireland and Scotland shares on 
some general principle. Consequently it was decided to 
apportion the total amount to be dealt with in the first 
year between the four countries approximately in the 
ratio of population, and for the present to keep the sum 
so allocated separate, so that grants could be made to 
ineet the applications from the highway authorities of 
the different countries. 

With regard to a general policy the Board wisely deter- 
mined that it would not at present embark on the direct 
construction of new roads in view of the probability that 
for some time to come the whole of the grants would be 
required by the highway authorities to assist them in 
improvements. The Board also decided that as a general 
principle the immediate and ultimate benefit of the Road 
Improvement Fund would be enhanced if, in the first 
instance, the grants were widely distributed, to secure as 
far as possible the initiation of improvements in each 
county, and so that such grants might not only provide 
financial assistance to useful works, but might also act 
as a stimulus to improvements by all local authorities. 
It was decided, without pledging the Board to any rigid 
principle at the outset, having regard to the large amounts 
involved in carrying out street widenings in county 
boroughs and populous urban areas, which are chiefly 
concerned with the cure of congestion of local traflic, that 
the public interests would be best served by dealing in 
the first instance with approach roads to the populous 
areas, with the improvement of trunk roads and important 
connecting roads passing mainly through ural areas. 
Special consideration is being given to the case of London, 
where the need of new and improved approach roads 
requires the adoption of a policy of concentrated effort 
and financial assistance. 

The condition of road crusts, upon which depends the 
alleviation of the nuisance arising both from mud and dust, 
is undoubtedly the most urgent problem, and we are glad 
to learn that the Board has decided to mitigate, as far as 
its means allow, the burden of increasing cost of main- 
tenance. This we take it means that the funds will be 
utilised to assist in bringing the surfaces of the roads up 
to such a standard of construction that the cost of their 
future upkeep to the local authorities will be brought 
within the means available from purely local sources. In 
this way the funds at the disposal of the Board will 
eventually be available to assist in constructing new and 
much needed arterial roads in the neighbourhood of large 
centres of population. Mechanical traffic has un- 
doubtedly come to stay, and many miles of important 
roads in nearly every county are not made suitable for 
motor purposes, with the result that this class of traffic 
inflicts more serious damage than would be the case if 
the surfaces are properly constructed and bound with 
waterproof binding materials. 

In dealing with applications for grants for the improve- 
ment of road crusts the Board is encouraging the use of 
bituminous binding materials, and the advisory Engineer- 
ing Committee has prepared and published a set of 
general directions and specifications relating to tar 
treatment which will no doubt be of great assistance to 
local authorities. In settling the amount of a grant the 
Board has endeavoured, so far as the funds available will 
permit, to fix it as nearly as practicable at 75 per cent. of 
the cost of the improvement, leaving the remaining 
25 per cent. to be provided by the local bodies. This will 
no doubt lead to increased care being taken by these 
bodies in designing and carrying out the work. In cases 
where the maintenance of the road surfaces has been 
previously neglected, however, the Board has been 
obliged to reduce the percentage of grants. In Ireland, 
for instance, 50 per cent. is being generally allowed 
towards the total cost of approved road crust work. Up 
to June 30th last the Board had made grants and loans 
amounting to £270,824, while grants aggregating £408,000 
have been indicated to local authorities, and the details 
of the various works towards which these grants are to 
be made were under consideration and discussion when 
the report was ordered to be published in August last, 





There are many problems in connection with | road 
construction presenting points of difficulty which require 
study and investigation. Frequently road materials are 
used which are not worth the money spent in laying them 
down. The Board has considered whether it should 
establish and equip a laboratory for testing and research 
work under its own staff of officials, but has come to the 
conclusion that it would be better and less costly to utilise 
as far as practicable existing organisations for the pur- 
pose. Initial steps have therefore been taken, with the 
approval of the Treasury, towards establishing at the 
National Physical Laboratory at Teddington, a laboratory 
for testing, experimental, and research work in connection 
with road materials, and the assistance of .H.M. Geolo- 
gical Survey has been offered in the petrological examina- 
tion and description of specimens of stone. 

The results obtained in this sphere of the Road 
Board's operations will be of great importance, as they 
will enable the Board to specify what materials shall be 
used when inaking its grants. 








OBITUARY. 


JOHN CONACHER. 


We regret to have to record the death of Mr. John 
Conacher, who died last week in London at the age of 
66. Mr. Conacher, although not an engineer, was all his 
life intimately associated with railway work. 

He was born at Bridge of Earn, and entered the 
service of the then Scottish Central Railway at the age of 
16. The company soon became amalgamated with the 
Caledonian Jtailway, and Conacher was transferred from 
Perth to the audit office at Glasgow. Shortly afterwards 
he was appointed to a position on the Cambrian Railway, 
and receiving rapid promotion became accountant when 
only 22 years of age. In 1885 he succeeded to the post 
of secretary and general manager to the Cambrian Com- 
pany, and during his tenure of these joint offices he intro- 
duced many important reforms on the system. In 1891, 
on the death of Mr. John Walker, the general manager 
of the North British Railway, Mr. Conacher was selected 
to fill the vacancy thus created. The period was a 
critical one in the history of the company. The railway 
strike had just terminated, and had left behind it much 
bitter feeling. Scarcely, however, had his administrative 
powers been felt in the management, when the memor- 
able revolt of the shareholders occurred. The Marquis 
of Tweeddale, the chairman, and Sir Charles Tennant, the 
vice-chairman, resigned their posts, and Mr. Conacher, 
who had associated himself with the board’s policy, also 
felt it necessary to retire from the general managership. 
During his short period in office, however, he had advo- 
cated a policy of improvement and extension, and was 
closely identified with the Mallaig branch of the West 
Highland line scheme. 

On leaving the North British Company’s service he 
became general manager to the London Metropolitan 
Electric Supply Company. Subsequently his services 
were frequently requisitioned as an arbitrator in various 
matters. In 1907 the Secretary of State for the Colonies, 
the Earl of Elgin, appointed him to prepare a 
report on the position of the South African Railways. 
This report was taken as the basis for discussion on the 
subject by the Inter-colonial Conference held in that 
year. He received a similar Government commission in 
connection with the Uganda and Nyassaland Railways. 
In 1909 he became chairman of the Cambrian Railway, 
and shortly afterwards managing director of the Barry 
Railway. 





DARNTON CHARLES DAVEY. 

THE death on the 7th October of Mr. Darnton Charles 
Davey, who was a son of the late Mr. C. M. Davey, a 
partner in the firm of Messrs. Davey, Paxman and Co., 
Limited, of Colchester, was announced by cablegram. He 
was born in 1856, and after serving his apprenticeship with 
Davey, Paxman and Co., Limited, went out to South Africa 
in 1881. In 1885 he entered the services of the Government 
by joining the Natal Harbour Board Department. Some 
five years ago he was appointed chief engineer-in-charge, and 
during his time with the board he superintended and carried 
out the very large improvements that were made in the 
harbour at Durban. 








INSTITUTION OF Post-OFFICE ELECTRICAL ENGINEERS.—At the 
first meeting of the session 1911-12 of the Metropolitan Centre of 
this Institution, held on Monday, the 16th inst., at the Institution 
of Electrical Engineers, Major W. A. J. 0’Meara, C.M.G., the 
engineer-in-chief to the Post-office, delivered his opening address, 
and in a subsequent paper on ‘‘The Various Systems of 
Multiple Telegraphy,” he dealt with the various systems of 
telegraphy which, when working on a single line, enable one to 
utilise the available channels of communication either wholly in 
one direction or partly in one and partly in the other direction. 
He explained that he had intentionally excluded systems which 

rovided more than one channel either by the means of the duplex 

lance only or by loop circuit working with one or more channels 
superposed. Multiple systems were, he said, naturally divided 
into certain distinct classes according to the way in which currents 
were utilised for transmission. These were indicated by certain 
divisions :—Class I.: Signalling currents which varied not only in 
strength but also in direction—such as the Morse Quadruplex. 
Class If.: Signalling currents of moderately high-frequency working 
in conjunction with others of different frequencies or with ordinary 
telegraph currents, such as the Mercadier, Phonoporo, Picard. 
Class Il1.: Signalling currents built up of a series of impulses sent 
at short and frequent intervals ; this class included the Delaney 
and Pollock Delaney. Class IV.: Signalling currents consisting of 
a number of impulses of varying duration sent at regular recurring 
intervals. The Meyer, Baudot, Murray, Munier and Rowland’s 
systems fell in this class, Major O’Meara briefly referred to the 
principles involved in the various systems, and gave the advantages 
and disadvantages of each. An interesting discussion, opened by 
Mr. Moir, and in which Messrs. Stubbs, Slingo, Elliott, Pollock, 
Lack and Taylor joined, followed, and the meeting terminated 
after a hearty vote of thanks, which was proposed by the chair- 
man, Mr. J. M. G. Trezise, had been tendered to Major O'Meara. 
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THE WILLANS DIESEL ENGINE. 





THE Diesel engines which we have dealt with in recent 
numbers have all been designed for marine purposes, and 
have been described and criticised from that point of view. 
An engine for central station work, though having to fulfil 
much the same conditions—that is, continuous running for 
considerable periods at full load—does not impose the same 
limitations upon the designer as regards such points as 
weight, space, and accessibility, and therefore provides very 
much less scope for critical observations on the main features 
of the design, though the details may, of course, be equally 
interesting. The Diesel engines built by Willans and 
Robinson, Limited, of Rugby, follow in outline what has 
now almost been reduced to standard practice, in that the 
cylinders and double columns are cast in one, the cylinders 
having a separate water-cooled cover in which are the valves 
driven by rockers from an overhead cam shaft, which in turn 
derives its motion from a vertical skew gear-driven shaft off 
the crank shaft. About these details there is then nothing 
further to say, but a departure is made in the lubrication ; 
this is only partially under pressure, so that the lower part 
of the engine is not closed in, and the old-fashioned engineer 
can. still feel his brasses if he wants to. Although, as we 
say, the lubrication is not wholly under pressure in the 
accepted sense, it appeals to us as a very sound and eco- 
nomical system, and one which gives a practical certainty 
that a predetermined quantity of lubricant shall reach the 
spot for which it is intended. On each of the back columns 
of the engine is mounted a casting containing three small 
pumps operated by links from the connecting-rod. One of 
these pumps delivers oil to a centrifugal ring on the crank 
pin, one delivers to nipples entering the cylinder bore at 


90 deg. from each other, and so lubricates the piston, the | 


third provides quite a nice method of lubricating the gudgeon 
pin. The pump delivers into the cylinder bore, but the 
delivery is timed to coincide with the moment when a rect- 
angular shaped recess in the side of the piston, about j;in. 
deep, has come abreast of the delivery nozzle. The lower 
edge of this recess is lipped and forms a tiny trough, from 
which holes are drilled into the oilways along the gudgeon 
pin. The suction of each of the pumps is taken from an 
adjustable sight feed drip, so that the quantity of oil de- 
livered is at all times under control and under observation. 
Thus at each stroke of the piston a measured quantity of oil 


is pumped right on to the place where it is wanted with cer- | 


tainty and regularity, and no coolers or filters are required, 
and there is no fear of an excess supply reaching the cylinder 
walls except through gross carelessness, and economy should 
result. 

The cover has to be removed to take a piston out from 
above, a point upon which we shall not comment. Arrange- 
ments are made to enable the exhaust valve to be taken out 
without taking the cam shaft adrift, the rocker being made 
in two pieces, tongued and grooved and bolted together. Only 
a single fuel pump is fitted, driven by an excentric on the 
vertical driving sbaft, which also carries the governor. The 
fuel pump delivers to a distributing-box, where the feed to 
each cylinder can be accurately set by a needle valve. Pro- 
vided there are not more than two firing strokes per revolu- 
tion, the single fuel pump would appear to be a useful 
simplification to which there is no serious objection for 
station work, though the governing might not be quite so 
close as with multiple pumps, and trouble with the pump 
would put all four cylinders out of action, so that it is not 
to be recommended for marine work. The cams are all 
exposed, but the engine was nevertheless very fairly quiet, 
the air suction being, as usual, the cause of most of the noise. 
This confirms our impression that the four-cycle appears 
to be somewhat less noisy than the two-cycle engine, chiefly, 
we should say, owing to the absence of the big scavenging 
valves. The high-pressure air is obtained from a Reavell 








four-cylinder three-stage compressor on the forward end of 
the crank shaft. For starting up, the exhaust valves of 
three cylinders are locked open by a little lever, and the 
engine is barred round by hand into the starting position, 
when compressed air is admitted to one cylinder, which is 
found to be sufficient for these conditions. As will be seen 
from the illustration, the engine is clean and simple-looking. 
No one could call such an engine in any way complicated. 

We noticed one or two quite interesting little construc- 
tional details on our tour round the shops—for instance, in 
the construction of the piston rings, the original drum 1s 
turned to an irregular more or less circular shape—we cannot 
give it a name—by means ofa former on the machine, the 
ring is parted off, a small section is cut out, the joint tongued 
and the ring ground on all sides, and it is then found that 
when fitted with the cylinder it gives an equal pressure in all 
directions ; it may be mentioned that the cylinders are not 
ground. Then, too, the cams are of cast iron, chilled on the 
face and ground, again to a former. Another interesting 
process was the method of casting the valve heads on to mild 
steel stems—details of which we are not permitted to disclose 
—but avery perfect and homogeneous job results, judging 
from some sawn specimens we were shown. 

Messrs. Willans and Robinson have been building Diesel 
engines for some six years, and have by now a most useful 
experience which should stand them in good stead in the 
boom which is apparently well under way in this type of 
engine. The set which we illustrate is a four-cylinder four- 
cycle engine giving a maximum of 335 brake horse-power 
at 220 revolutions per minute with cylinders 15in. diameter 
by 22in. stroke, direct-coupled to an alternating-current 
dynamo by Siemens Bros. for the Alianza Company’s Nitrate 
Works at Bellavista, in the Argentine Republic. As the 
engines are to work at an elevation of about 3200ft. above sea- 
level, they will only be called upon actually to give 230 horse- 
power as a maximum overload, which gives some indication 
of the serious losses which have to be taken into considera- 
| tion when installing such plant at high altitudes. There are 
| two similar sets designed to run in parallel, each alternator 
| being of the three-phase type generating current at 220 volts. 
| The official tests consisted of a 24-hour run at 280 brake 
horse-power, followed consecutively by a two hours’ run at 
| 15 per cent. overload; the consumption is returned at 
| 0.44 1b. per horse-power per hour for full load and overload, 
| rising to 0.52 Ib. at half-load and 0.72 at quarter-load. 

We understand that the makers have built such engines up 

| to 500 horse-power, and we hope to see them going bigger and 

| taking the full advantage of the invaluable lead their past 

| experience has undoubtedly given them in the building of 
Diesel engines. 








LLOYD'S REGISTER OF SHIPPING. 


THE annual report of Lloyd’s Register of Shipping for the 
| year 1910-1911, has just reached us. From it we gather that at 
the close of the year ended 30th June, 1911, 10,400 merchant 
' vessels, registering over 21 million tons gross, held classes 
assigned by the Committee of Lloyd’s Register. The details 
are as follows :— 
Vessels Classed in Lloyd’s Register Book at 30th June, 1911. 





Material of British. Foreign. Total. 
construction and - ———____— . — 
description. No. | Tonnage. | No. Tonnage.; No. | Tonnage. 














Iron and steel— | | 
Steam .. .., 6100 12,533,119 | 3092 6,879,220 9,192 19,412,339 














Sail .. |. ..| 344° 536,808| 700 1,088,997 | 1,044 | 1,625,805 
Wood and com- 
posite— | | 

Steamand sail... 154 19,913 | 10 2,013 164 21,926 

Total .. ..| 6598 13,089,840 | 3802 7,970,230 10,400 | 21,060,070 











Classes were assigned by the Committce to 616 new vessels 
the registered gross tonnage of which amounted to 1,098, 176 
tons. Of these vessels, 544 of 1,089,123 tons were steamers, 
and 72 of 9353 tons were sailing ships. These vessels wero 
all constructed, in accordance with approved plans, under the 
special supervision of the surveyors to Lloyd’s Register. (Of 
the total, 718,127 tons, or 65% per cent., were built for the 
United Kingdom, and 380,349 tons, or 34 per cent., for the 
British Colonies and foreign countries. As compared with 
the figures for the preceding twelve months, the present, 
return, following the general movement of the shipbuilding 
industry, shows an increase of 165,420 tons as regards 
steamers, and 3110 tons as regards sailing vessels, 

Since the Society’s revised rules for the construction and 
classification of steel ships came into operation in June, 1909, 
plans for vessels representing over 34 million tons of shipping 
have been approved for construction under the Society’s 
survey with a view to classification in Lloyd’s Register Book 

Reference was made in the Society’s report last year to the 
possibility of internal combustion engines being employed 
as the motive power of large merchant vessels. It is ex- 
plained that up to that time the use of internal combustion 
engines for marine purposes had been confined to small 
vessels and yachts ; but, as the question was becoming one of 
immediate and practical importance, the Committee decided 
to obtain as much information as possible regarding the con- 
struction and suitability of these engines for the purpose. 
Mr. Milton, the Society’s chief engineer surveyor, accordingly 
made visits to many of the firms on the Continent which 
have given special attention to this form of engine for marine 
work, and these inquiries and investigations elicited much 
useful information. In the spring of this year Mr. Milton 
wrote a paper on ‘‘ Diesel Engines for Sea-going Vessels.’’ 
embodying the results of his investigations, which was read 
at the meetings of the Institution of Naval Architects. In 
view of the importance of the matter, the Committee of 
Lloyd's Register, with the permission of the Council of the 
Institution, have had the paper and the discussion thereon 
reprinted, and the Committee will supply a copy to ship- 
owners and others interested upon application being made to 
the secretary. 

During the year the Vulcanus and the Holzapfel I., which 
have been constructed under the survey of the Society's sur 
veyors and hold the Society's highest class, have commenced 
work. The latter vessel is fitted with suction gas engines 
using anthracite coal as fuel. Her engines are of small size, 
running at a very high speed of revolution, and are not 
reversible. The connection with the screw shaft is made by 
a hydrodynamic transformer, which provides for a relatively 
slow speed of screw and also permits of reversing. The in 
stallation has shown itself to be economical in fuel consump- 
tion, and the experience being obtained with the whole of 
the plant is being watched with great interest. 

The Vulcanus, of 1179 tons gross, is fitted with Diesel 
engines of the four-stroke cycle type, using heavy oil as fuel. 
In her case the economy obtained during the experimental 
trial has been maintained in ordinary working, and her 
engines have been found to be reliable for prolonged non-stop 
work. 

At the present date there are being built, or about to be 
built, with a view to classification in Lloyd’s Register, twelve 
merchant vessels which will be fitted with oil engines. The 
largest of these vessels will exceed 8000 tons gross, and five 
others will be of 4500 tons gross and upwards. The majority 
are to be propelled by means of large Diesel engines, which 
are being constructed under the supervision of the Society’s 
surveyors. One set, of the double-acting two-stroke cycle 
type, has been erected and is now undergoing exhaustive 
trials in the shop preparatory to being fitted on board. The 
other engines are all single-acting, and include examples of 
both the two-stroke and four-stroke cycle types. The experi- 
ence which will be obtained with these engines will, it is con- 
sidered, go far to settle the question as to the best type for 
marine purposes. The interest which is being taken in this 
development of marine engineering is shown by the fact that 
several of the largest firms of marine engine builders in this 
country have arranged for the manufacture of oil engines on 
the Diesel principle. Other forms of oil engines are being 
used for small powers, several firms now making reliable 
engines, some using ordinary refined lamp oil as fuel, others 
using the cheaper heavy oils, such as shale oil, Texas oil and 
residuum. 

During the twelve months ended June 30th, 1911, 51 
steamers of upwards of 5000 tons each have received the 
100 Al class, and the following vessels, each of which exceeds 
10,000 tons, have been assigned this classification since the 
issue of the last annual report, viz.:— 


Name of vessel. Tons. Owners, : 
Franconia . 18,150 Cunard Steamship Company, Limited 
Shinyo Maru... .. 13,377 Toyo Kisen Kaisha 
Themistocles -- LBlia . a 
Demosthenes -» Sh,2287 ag Thompess and ; eal Limited 
Argyllshire .. 10,392 Scottish Shire Line, Limited 


At the present date there are several vessels exceeding 
10,000 tons each being built to the Society’s class, including 
the following, viz.:—Two steamers, the Aquitania (45,000 
tons) and Laconia (18,000 tons) for the Cunard Steamship 
Company ; two steamers of 15,000 tons each for the Canadian 
Pacific Railway Company ; a steamer of 13,500 tons for the 
Union Steamship Company of New Zealand ; the steamship 
Orama (13,000 tons) for the Orient Steam Navigation Com- 
pany; @ steamer of 11,800 tons for the Austro-Americana 
Steamship Company ; two steamers of 11,000 tons each for 
the Peninsular and Oriental Steam Navigation Company ; 
two steamers of 10,500 tons each for the Federal Steam Navi- 
gation Company, &c. There is also a sailing vessel of 3000 
tons for German owners under construction with a view to 
being classed 100 A1. The Society’s returns for the quarter 
ended 30th September, 1911, show that the tonnage in 
course of construction under the survey of the Society’s sur- 
veyors was 1,198,792 tons gross, of which 195,295 tons were 
being built abroad. The vessels built, or being built, with 
a view to receiving the Society’s classification, include several 
for the British Admiralty, the Governments of Canada, 
Queensland, South Australia, South Africa, Bermuda, United 
States, Turkey, Brazil, &c., and some of the principal rail- 
way companies both at home and abroad. ; 

Upon the introduction of the Isherwood type of longi- 
tudinally framed vessels, the Society gave careful considera- 
tion to the details of this system of construction ; 38 of these 
vessels, of 157,299 tons, have already been built to the 
Society’s classification, while 34 others, of over 155,000 tons, 
are now in course of construction under the Society’s survey. 
The scantlings approved for the Isherwood vessels are such 
as to afford the full structural strength represented by the 
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Society’s classification standard. There has recently been 
an unusually great demand for new steamers intended for 
carrying oil in bulk, At the present time practically the 
whole of such tonnage is being built under this Society's 
survey for classification and in accordance with the Society’s 
rules for such vessels, : 

In the course of the year, the plans of 710 vessels intended 

to be built of steel, 5 of iron, 49 of wood, and 4 composite— 
making a total of 768 vessels—were submitted for the Com- 
mittee’s consideration, with a view to the approval of the 
vessels for classification by the Society. During the year, 
349.305 tons of ship and boiler steel were tested by the 
Society’s surveyors at home and abroad, this being an increase 
of 49,318 tons over the return for the year 1909-1910. At 
the present time there are 77 steel manufacturing firms in 
the United Kingdom and 177 abroad, recognised by the Com- 
inittee for the production of steel for use in the construction 
of vessels and machinery intended for classification in Lloyd's 
Register Book, Such recognition is not extended to any 
establishment until it has been inspected and reported upon 
satisfactorily by the Society's surveyors. A full list of these 
steel works is published in the Society’s Book of Rules. 
. The Society’s surveying staff at present consists of 331 
ollicers. During the past twelve months additional appoint- 
ments were made at Amsterdam, Antwerp, and Diisseldorf, 
and an exclusive surveyship was established at Bremen. The 
total length of chain cable tested during the year at the 
public proving houses in the United Kingdom, all of which 
are under the superintendence of the Soc'ety, was 319,561 
fathoms. The numter of anchors tested was 7626. In 
addition to these proving houses there are twenty-one anchor 
and chain cable testing machines on the Continent of Europe, 
and twenty in the United States of America, which have been 
recognised by the Committee, after the inspection of the 
machines by the Society’s surveyors, for the testing of 
anchors and chain cables to be supplied to foreign-owned 
vessels which are classed, or intended to be classed, in Lloyd’s 
Register Book. In these cases the necessary tests are required 
to be carried out in the presence of the surveyors to the 
Society. A list of these machines is given in the Society’s 
Rules. 

There are now 139 vessels holding the Society's Refrigerat- 
ing Machinery Certificate (Lloyd’s R.M.C.), and 914 surveys 
were carried out during the year by the Society's surveyors 
on the installations of such vessels, an increase in the 
number of surveys of 35 per cent. over the previous twelve 
months ; whilst there are 27 vessels in course of construction 
which will be equipped with refrigerating machinery and 
appliances under the special survey of the Society’s sur- 
veyors. For some years past the services of the Society’s 
surveyors have been sought for the survey during construc- 
tion of large cold storage buildings, with a view to facilitate 
the insurance of perishable goods, such as chilled and frozen 
meat, &c., which may be stored on the premises. The Com- 
mittee has recently been approached with a view to its 
undertaking the inspection of such stores in the United 
Kingdom, together with the refrigerating plant in connection 
therewith, and the arrangements necessary to carry out this 
duty in a proper manner are now receiving the consideration 
of a Special Sub-committee appointed for the purpose. 

The number of vessels to which freeboards were assigned 
by the Society under the Merchant Shipping Act, 1894, up to 
the 30th June, 1911, was 15,823. The number to which 
freeboards were assigned during 1910-11 was 449, represent- 
ing an approximate gross tonnage of 1,102,170 tons. These 
figures refer to original assignments, and are quite indepen- 
dent of a large number of re-assignments under the amended 
tables of 1906. Of these latter cases 4956 were dealt with up 
to the end of June last. Since the issue of last year’s report 
the question of an international agreement on the subject 
of the load line of ships has been further advanced by the 
adoption of the British Freeboard Tables and Rules by 
Sweden, whose freeboard regulations, like those of Germany, 
France, and Holland, are now formally recognised in this 
country. 

The increasing extent to which wireless telegraphy and 
submarine signalling are being used in passenger steamers is 
shown by the fact that there are now recorded in the 
Register Book 1013 vessels fitted with wireless telegraphic 
installations, and 566 with submarine signalling apparatus. 

The number and gross tonnage of yachts classed in the 

Society’s Register of Yachts are 672 yachts of 119,447 tons. 
Of these, 324 of 107,823 tons are steam yachts and 302 of 
8519 tons are sailing yachts, while 46 of 3105 tons are fitted 
with internal combustion engines. Included in the fore- 
going are 167 yachts built in accordance with the rules for 
the construction and classification of yachts of the inter- 
national rating classes under the inspection of the Society’s 
surveyors, of which seventy have been built abroad. These 
yachts have all received the Special Class R in the Society’s 
Register of Yachts. It may be mentioned that the largest 
yachts built for racing in the international rating classes 
during the past season are four of 19 m., these being the 
first to be built of this particular class. All these yachts 
have been constructed under the survey of the Society’s sur- 
veyors, and are classed R in the Society’s Register of Yachts. 
he largest sailing yacht built this year in the United 
Kingdom is the Waterwitch, 352 tons (Thames measure- 
ment), which is classed in the Society’s Register of Yachts. 
It is also interesting to note that the Enchantress, a sailing 
yacht of about the same tonnage, which was built in the 
United States this year, holds the Society’s class. 
_ The Committee, which has always taken a lively interest 
in the promotion of technical education in shipbuilding and 
marine engineering, has had much pleasure in acceding 
to the request that it should establish Lloyd’s Register 
scholarships in connection with the Chair of Naval Archi- 
tecture recently endowed at the University of Liverpool. 
These scholarships, like those previously founded by the 
Committee in Naval Architecture, are of the value of £50 
each per annum, and are tenable for three years. The 
Lloyd’s Register scholarships now established are :—Three 
in Naval Architecture at the University of Glasgow ; three 
in Naval Architecture at Armstrong College, Newcastle-on- 
Tyne; three in Naval Architecture at the University of 
Liverpool ; and two in Marine Engineering in connection 
with the Institute of Marine Engineers. 

The year under review is noteworthy for an important 
amendment which has been made in the constitution of the 
Society, providing for the direct representation of shipbuilders 
and engineers on the General Committee. Lloyd’s Register 
Since its establishment in 1834 has been governed by a Com- 
mittee representative of the interests of underwriters, ship- 
owners, and merchants. In 1890, the Committee, with a 
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view to insuring that the Society’s Rules relating to the con- 
struction and classification of vessels and their machinery 
should be kept fully abreast of the most modern and approved 
practice, took steps to form a consultative committee com- 
posed of shipbuilders and engineers elected by the principal 
technical institutions in the United Kingdom. Twenty 
years’ experience of the working of this technical committee 
has now been enjoyed, and the results have been so eminently 
satisfactory that, as above mentioned, the Committee has 
decided tc bring the shipbuilding and engineering industries 
into still more intimate co-operation with Lloyd’s Register 
by granting them direct representation on the General Com- 
mittee of Management. The Committee feels assured that 
this co-operation will prove to be in the best interests not 
only of the Society, but of the entire shipping community. 








MOTOR YACHT FELICITAS. 


THE building stocks of Yarrow and Co., Limited, Scots- | 
| months. Weare glad to see from the syllabus that there 


toun, Glasgow, are generally well occupied with important 


contracts for torpedo destroyers and other naval units, but | 
| place on November 21st, when the question to be propounded 


this firm continues as usual to produce amongst more stan- 


dardised work specialised craft in which high speed, shallow | 


draught and other knotty problems are involved. It has just 
completed the motor yacht Felicitas, built for Mr. Nicolas 
Mihanovich, jun., of Buenos Aires. The speed attained as 
the mean of several runs on the Firth of Clyde by the little 
vessel—60ft. long by 9ft. beam—with a load of three tons on 
board, was 25.3 knots, this being 1.3 knots in excess of con- 


tract speed. The propulsive machinery consists of five sets | 


of Yarrow-Napier four-cylinder petrol motors, arranged to 
drive three propellers. The two wing propellers are each 


driven by two engines placed in tandem, while the central | 


propeller is driven by a single engine. Reversing gear 1s 
fitted to the centre shaft only. A small deck-house cabin 


for the owner is fitted aft, a feature which, with others of | 


general outfit and appearance, will be seen from our illustra- 
tion. The hull is built of steel, and the general design and 
construction of the vessel is similar to that of the motor 
despatch boat Mercury II., which was built by the same 
firm for the British Admiralty. 








FORTHCOMING MEETINGS. 
No. IL.* 


The 54th session of the Institution of Engineers and Ship- | 


builders in Scotland was opened on October 24th in the 
rooms of the Institution, Elmbank-crescent, Glasgow, when 
the president for the session, Mr. Ebenezer Hall-Brown, 
delivered his presidential address. This dealt with marine 
engineering, chiefly in its modern aspects, the transitionary 
influences at work, and the possible and probable lines of 
development in the future. We commence an abstract of it 


on page 441. Other papers to be read during the session will | 


include :—** Notes on Windlasses and Steering Engines,’’ by 
Prof. F. P. Purvis, of Tokio University, who was formerly 
with Messrs. Denny Bros., Dumbarton, and Blackwood and 
Gordon, Port-Glasgow; ‘‘ From Condenser to Boiler,’’ by 
Mr. Wm. Weir, of G. and J. Weir, Cathcart; ‘‘On Oil- 
carrying Steamers,’’ by Mr. James Montgomery, B.Sc., of 
Lloyd’s Registry, London; ‘‘ Design and Construction of 
Mill and Factory Chimneys,’’ by Mr. A. W. Brown, Belfast ; 
‘Injuries to Steel subsequent to Manufacture,’’ by Mr. Cecil 
8. Desch, D.8c., Ph.D., Glasgow University; ‘‘ Questions 
Relative to the Use of Economisers on Board Ship,’’ by Mr. 
Robert Royds, M.Sc., Glasgow. Professor Mellanby, of 
Glasgow Technical College, will probably, at some period in 
the session, contribute further information regarding the 
experimental steam engine at the College, which formed the 
subject of an elaborate paper and discussion last session. 
Other papers on subjects of interest have also been promised. 

Beyond its opening meeting on the 9th of November the 
Institution of Electrical Engineers has not arranged its pro- 
gramme for the coming session. On the above date Mr. 
W. T. Taylor will read a paper entitled ‘‘ Modern High 
Voltage Power Transformers in Practice, with special refer- 
ence to a ‘T’ Three-unit System.”’ 

The Manchester Local Section of the same Institution is 
better placed, and has submitted to us its provisional 
syllabus. The chairman, Mr. W. Cramp, opens the session 
to-night with an address. During November three papers 
will be read. On the 7th Mr. R. Roberts will deal with the 


* No. I. appeared October 20th. 





mechanical design of direct-current tuzbo-generators. On 
the 15th a joint meeting with the Liverpool Engineering 
Society will be held, when Professor E. W. Marchant will 
read a paper entitled ‘‘ The Function of the Laboratory in 
the Training of an Engineer.’’ On the 28th Mr. R. Rankin 
will discuss automatic reversible battery boosters. Messrs. 
Miles Walker and H. D. Symons will read a paper on ‘‘ Heat 
Conductivity in Electrical Machinery’’ on December 12th, 
and on January 16th Mr. Karl Bauman will deal with recent 
developments in turbine practice. A meeting with the Man- 
chester Association of Engineers will be held on the 27th of 


| the same month, when Mr. Cecil Myers will discourse on 


‘* Electrical Furnaces.’’ ‘‘ Specifications ’’ is the title of a 


| paper to be read by Mr. Fred. 8S. Sells on February 13th. The 


remaining papers will be by Messrs. Lustgarten, Carter, 
Schwartz, Cunliffe and Crowley, and will deal with high- 
tension porcelain insulators, the mechanics of electric train 
movement, the corrugation of rails, and recent developments 


| in the application of electricity in textile factories. 


The Manchester Students’ Section of the Electrical Engi- 
neers has arranged an interesting programme for the winter 


will be at least two general debates. The first of these is to take 


is ‘‘ Would Co-partnership be Preferable to Trade Unionism 
for the Electrical Industry ?’’ The second debate is arranged 
for December 19th, the subject being ‘‘ Direct-current v. Alter- 
nating-current for Industrial Purposes.’’ The remaining 
meetings are devoted to papers dealing with technical subjects 
in all but one case. This exception is noteworthy. On March 
19th Mr. H. A. Carney is to read a «paper entitled ‘‘ Indus- 
trial Banking, with Special Reference to Electrical Finance.’’ 

The Junior Institution of Engineers has drawn up a com- 
prehensive programme for its thirty-first session. The open- 
ing meeting is to be held on Monday of next week, when a 
paper, ‘‘ Notes on Design and Construction in Gasworks,’’ 
| will be read by Mr. George Evetts. The president for this 

year is Commendatore G. Marconi, and on November 28th 
he will deliver his address. This will deal with engineering 
considerations in wireless telegraphy. On December 13th 
Mr. J. J. Lassen will dicusss modern methods of water soften- 
| ing, and on January 12th a lecture on steel specifications 
considered commercially will be given by Major H. B, 
Strange, R.A., ret., of Sheffield. A combined meeting with 
| the Architectural Association will take place on February 
| 12th, when Mr. Paul Waterhouse will read a paper entitled 
| ‘* Bridges.’’ ‘‘ Railless Electric Traction ’’ will be discussed 
| by Mr. Bertram D. Fox on March 12th, and ‘‘ Certain Fea- 
tures in the Locomotive and in Locomotive Practice,’’ by 
Mr. B. E. Dunbar Kilburn on April 17th. The last meeting 
of the session takes place on May 10th, when Mr. Alex. J. 
| Gayes will read a paper entitled ‘‘ Notes on Telephone Equip- 
| ment.’’ 

The programme of the Birmingham Association of 
| Mechanical Engineers comprises six social engagements, 
| three visits, and eight meetings for the discussion of papers. 
| The first paper is entitled ‘‘ Jigs, Operating Cards, and Stage 
Sheets: Their Use in the Manufacture of Machine Tools, 
Engines, &c.’’ and will be read by Mr. A. Round on Novem- 
ber 4th. On November 23rd Mr. E. Cecil Poultney willdeal with 
“‘Some Considerations in the Design of Express Locomo- 
tives, with Special Reference to British Practice.’’ A new 
theory of electro-magnetism will be discussed by Mr. R. 
Berry on December 14th. On February 3rd a paper on worm 
and spiral wheel-gearing will be presented by Mr. W. Haugh- 
ton, and on March 2nd one on the useful work of the motor 
car engine by Mr. J. Batey. The application of electricity 
to industrial purposes will be handled by Mr. F. J. Moffett 
on March 14th, while on the 30th of the same month ‘‘ Steam 
Pipe Expansion and Drainage’’ is the subject of Mr. C. L. 
MacCarthy’s paper. The last paper of the session is by Mr. 
Alex. G. Strathern, and will deal with the manufacture of 
weldless steel chains. 

The Rugby Engineering Society’s programme has several 
interesting fixtures for the coming session. Among them we 
may mention a lecture on gyrostats by Mr. R. C. Clinker, a 
paper on machine shop practice by Mr. P. V. Vernon, and a 
paper on air compressor efficiency by Mr. B. M. Woodhouse. 








Ir is understood that the Local Government Board has 
given authority tothe Urban District Council of Oldbury to prepare 
a town planning scheme under the Housing (Town Planning, &c.) 
Act, 1909, in respect of an area of about 1750 acres in the urban 
district of Oldbury and about 23 acres in the neighbouring parish 
of Cakemore, in the rural district of Hales Owen. 
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LAUNCH OF A CHINESE CRUISER TRAINING | to such uses. 


SHIP. 
THERE was successfully launched from the Elswick ship- 
yard of Sir W. G. Armstrong, Whitworth and Co., Limited, 
on Monday afternoon, October 23rd, a cruiser named Chao 


Ho, for the Chinese navy. This vessel is intended for the | 


training of officers and men for the conditions of modern 
naval warfare, and is therefore a forerunner of that new 


navy which will be built—if the Empire survives its present | 


troubles—within the next few years for China. 

The Chao Ho differs in several respects from the Chinese 
cruiser training ship Ying-Swei, now being completed by 
Vickers Limited at Barrow, but they are both alike in 
having all the fighting capacity possible in ships of about 
13ft. draught and of the limited displacement—2500 and 
2750 tons respectively—prescribed by the Chinese authorities 
to meet certain harbour conditions. Their distinguishing 
feature is, of course, the comprehensive character of the 
provisions introduced for training purposes. The Chao Ho 
has a length between perpendiculars of 330ft., a breadth of 
42ft., and a displacement of about 2750 tons. The pro- 
pelling machinery, manufactured by R. and W. Hawthorn, 
Lestie and Co., Limited, of St. Peters, is of the Parsons 
turbine type, comprising one high-pressure main turbine 
with a cruising turbine incorporated, and two low-pressure 
ahead and two low-pressure astern turbines. Steam will be 
supplied by a combination of boilers of the Yarrow and 
cylindrical type, providing sufficient power to propel the 
vessel at a speed of 20 knots. 

The armament selected may be considered peculiarly 
appropriate to a training ship, being designed to afford 
instruction to the officers and crew in the working of guns of 
various calibre. There are two 6in. 50-calibre guns, four 


4in. 50-calibre guns, two 3in. 50-calibre guns, six 3-pounder | 


50-calibre guns, two 37 mm. automatic maxim guns, and 
there are also two above-water 18in. torpedo tubes. The keel 
of the Chao Ho was laid at Elswick on November 7th last, 
and she was launched on Monday with her machinery and 
boilers on board, funnels erected, and other incidental work 
in a very advanced condition, so that—barring accidents— 
she should be ready for official trials in about two months’ 
time. 


The:device to be described, however, enables 
temperatures of all kinds to be measured accurately, by 
automatically compensating for all alterations of the cold 
junction. 

A reference to Fig. 1 will make clear the principle of the 
instrument. It consists of a bi-metallic spiral B, fastened at 
the upper end, and free to move at the lower end, to which is 
attached the suspension spring S of a unipivot galvanometer, 
of which C is the coil and P the pointer. As the spiral B 





Fig. 1 


coils or uncoils with changes of temperature, it will cause 
an angular movement of P, the end of which passes over a 


| scale, whilst at the same time the ordinary working of the 


The naming ceremony was performed by Miss Amy Lew, | 


daughter of his Excellency Yuk Lin Lew, Envoy Extraordi- 
nary and Chinese Minister Plenipotentiary. Speaking subse- 
quent to the launch, Sir Andrew Noble alluded to the fact 


Elswick and Walker, for the Imperial Chinese Government. 
Her predecessors included the Chih Yuan and Ching Yuan, 
protected cruisers of 2317 tons displacement and of nearly 
7000 indicated horse-power, completed at Elswick in 1887 ; 


| temperature is always the same as that of the spiral. 


galvanometer is not interfered with, as the spiral simply 
replaces the zero-adjustment device employed in this type of 
galvanometer. In measuring temperatures with the instru- 
ment, an iron-eureka couple is used, and the cold junction 
brought into the interior of the galvanometer, so that its 
From 
the known constants of the couple, the scale of the galvano- 


; | meter is divided s is iff be 
that the Chao Ho is the twenty-second vessel, constructed at | stag ty ete yen Page wag ae tg 


the Hai Chi and Hai Tien, sister vessels, the first named built | 


at Walker and the latter at Elswick, and delivered in 1889. 
These vessels had a displacement of over 4500 tons, and were 
equipped with machinery of 17,000 indicated horse-power, 
giving them a speed of 24 knots. The list also includes a 
series of twin-screw gunboats, known as the alphabetical 
type, comprising eleven vessels built at Walker between 
1876 and 1879, when the association of the Imperial Chinese 
Government with Tyneside first began. 








AN IMPROVED THERMO-ELECTRIC TEMPERA- 
TURE INDICATOR. 
By CHARLES R. DARLING. 
WHEN it is desired to measure temperatures unde: circum- 


temperatures of the hot and cold junctions. The length of 
the spiral B is then adjusted until the movements of the 
pointer over the scale, caused by the winding or unwinding 
of B, represent accurately the temperature chanzes in the 
spiral itself ; or, in other words, the spiral becomes a thermo- 
meter with a scale identical with that furnished by the couple. 
In setting, the pointer is made to record the temperature of 
the spiral before joining the couple to the galvanometer, and 
the instrument will thereafter correctly register the tempera- 
ture of the hot junction. For example, if the hot junction 
were at 500 deg. Fah. and the cold junction at 60 deg., the 
effect produced on the galvanometer would be to move the 
pointer through a distance represented by the difference, 
or, (500 ~— 60) = 440 deg. But as the cold junction is at 
60 deg., the spiral will also be at this temperature, and the 
zero position of the pointer will consequently be 60 deg. 
Hence the reading will be (440 + 60) = 500 deg., the tem- 
perature of the hot junction. Or, in general, if T, be the 
temperature of the hot junction and T, that of the cold, the 
thermo-electric effect is represented by (T; — T.); but as the 


| zero position of the pointer, regulated by the spiral, is always 


stances in which an ordinary thermometer cannot be used | 


the thermo-electric method, from its cheapness and simplicity, 
is commonly employed. The accuracy of this method 
depends upon the temperature of the cold junction, fluctua- 
tions in which produce corresponding errors in the readings 
of the temperature of the hot junction; following the well- 
known law that the electro-motive force developed is propor- 
tional to the difference between the temperatures of the two 
junctions. An error due to this cause of 10 deg. Fah. at a 
temperature of 2000 deg. is relatively small, and can usually 
be neglected, but if the same error were present in reading 
the temperature of saturated steam, for example, at 370 deg. 
Fah. the discrepancy would be serious, as the pressure 
deduced from the reading would be wrong by 201b. per square 
inch. An instrument liable to such error would obviously be 


unsuited to the measurement of atmospheric temperatures, 
or for use in connection with cold stores, &c., and hitherto 
the thermo-electric method has not been applied in practice 


To, the reading will be (T; — Tz + T.) = Ti. It will be 
seen, therefore, that with this arrangement errors due to cold 
junction fluctuations are completely eliminated. 

The number of coils in the spiral is regulated by the range 
of temperature comprehended by the scale of the instrument. 
Thus if 15 turns were required for a range of 400 deg. Fah., 
74 turns would be used fora full-scale reading of 800 deg., 
5 turns for 1200 deg., and so on in proportion. In this 
manner any given temperature scale may be correctly 
compensated. 

The external appearance of the indicator, as made by 
R. W. Paul, is shown in Fig. 2, the spiral being situated in 
the tower rising from the top plate. A useful form of thermal 
couple, suited to the indicator, is depicted in Fig 3, and 
consists of an iron tube, down the centre of which passes a 
eureka rod, insulated from the tube, to which it is welded at 
the end to form the hot junction. A cap is provided at the 
free end, one portion of which joins the iron tube to an iron 
lead, and the other portion connects the eureka rod to a lead 





of the same metal. ‘The iron and eureka wires are continued 
to the galvanometer, in the interior of which the cold junc- 
tion is formed, from which leads are taken to the terminals, 
The advantages of this type of junction are strength and 
cheapness, and it is well adapted for use in cases where oxida 
tion is not to be feared. It may be made of any given length 





Fig. 2 


or thickness, according to the circumstances under which it 
is t> be used. 

The advantage of the arrangement is that it enables low 
temperatures, as well as high, to be measured with accuracy 
without the necessity of arranging to keep the cold junction 
at a steady temperature, or of making allowance for the 
changes it may undergo. Amongst the purposes to which 
the instrument may be applied with advantage are (1) in 
determining the temperature of ordinary or superheated 
steam ; (2) for atmospheric temperatures, such as in powder 
magazines, the holds of ships, &c.; (3) for underground 
temperatures; and (4) for determining the temperature of 
hot surfaces by applying a flat junction to the plate or pipe 
It may also be used for very low temperatures, such as those 
prevailing in the interior of refrigerating machines and in 
cold stores ; and the author has in use one of these instru 
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ments graduated to — 400 deg. Fah., which gives readings of 
temperatures such as that of liquid air rapidly and correctly. 
It is evident that any number of couples may be connected 
through a switchboard to cne indicator, and hence any 
desired set of readings may be taken inanoftice. The author 
is of opinion that the instrument described will be found to 
be preferable to thermometers in many cases, as readings 
may be secured at a distance, and when the temperatures of 
a number of points are required it will be found to be equally 
economical. In addition, it may be applied to the higher 
range possible to an iron-eureka couple—about 1800 deg. 
Fah.—or to any intermediate range, resulting in all cases in 
the cancelling of the errors which would arise if the effect of 
the cold junction were not compensated, and thus serves to 
extend the scope and accuracy of the thermo-electric method 
of measuring temperatures. 








INSTITUTE OF CHEMISTRY.—The Council of the Institute of 
Chemistry has decided to establish a scheme for the delivery of 
lectures by Fellows of the Institute who have special knowledge and 
experience in various branches of practical work, chiefly for the 
benefit of advanced students, such as those preparing for the final 
examination for the Associateship of the Institute. The aim of 
the lectures will be to indicate the scope and object of the work 
actually carried out in various branches of professional practice ; 
and occasionally they will deal with matters of forensic and ethical 
interest. A draft syllabus will be issued with the notice of each 
lecture. To carry out the scheme the Council has appointed a 
special committee which has arranged for four lectures to be given 
during the coming session—one each in the months of October and 
November, 1911, and January and February, 1912, towards the 
end of each month. Notice will be given of the exact dates. The 
hour of meeting will be 8 p.m. in each case. Application will be 
made to colleges in London, in turn, for the use of suitable lecture 
theatres. Mr. Bertram Blount, F.1.(', will deliver the first two 
lectures, his subject being “Cement.” The lectures will be open 
to fellows, associates, and registered students of the Institute, to 
whom copies will be issued free as expeditiously as possible after 
delivery. Toall other persons requiring these publications a charge 
will be made. Further information may be obtained from the 
Registrar and Secretary, Mr. Richard B. Pilcher, Institute of 
Chemistry, 30, Bloomsbury-square, London, W.C. 

NORTHAMPTON INSTITUTE ENGINEERING Soctety.—On Friday, 
October 20th, 1911, a paper entitled ‘‘ Electric Lamp Filaments” 
was read before the above Society by Mr. N. E. Paine, Mr, A. C. 
Jolley presiding. After dealing briefly with the history of filament 
manufacture, the author proceeded to detail the processes employed 
in the manufacture of the modern filament. Dealing first with the 
carbon filament, Mr. Paine described the various processes for 
obtaining a thread of cellulose, carbonising the filament and giving 
it the correct shape, and attaching it to the leading-in wires which 
is usually done by heating the joint under kerosene oil. The 
filament is then ‘‘ flashed” to give it a uniform cross section--1 
process which consists of heating the filament in a hydro-carbon 
gas. Metal filaments have a much smaller resistance, and conse- 
quently have to be made of a smaller diameter and a longer length, 
which makes the lamp very delicate. Tantalum may be drawn 
direct, but until quite recently it was impossible to draw tungsten. 
A recent process, however, enables tungsten to be drawn into a 
fine wire which is stronger than steel and abolishes the necessity 
for the substitution and other processes, The other methods of 
preparing metal filaments were also described. ‘I'he manufacture 
of Nernst filaments was next described, followed by the results of 
tests on lamps and cost of lamps per 1000 candle-power hours, 
which, including the cost of lamp, work out as follows, reckoning 
current at 3d. per unit :—Carbon, 13.8d.; tantalum, 7d.; tungsten, 
4.79d. The paper concluded with a di ion of the merits of 
carbon and metal filaments fo train lighting. The paper was 
followed by an excellent discus; on. 
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RAILWAY MATTERS. 


We hear that the whole of the signalling at Nuneaton 
Station is to be electrically worked, a contract for the new installa- 
tion having been placed at £ 18,000. Plans have been settled for 
the erection of new station buildings, and contractors have been 
asked to submit estimates. 


Tne Board of Trade has recently confirmed the 
under-mentioned order made by the Light Railway Commis- 
cjoners:—Derwent Valley Light Railway (Amendment) Order, 
1911, authorising advances by the Rural District Councils of 
Kscrick and of Riccall respectively to the Derwent Valley Light 
lailway Company, and amending the Derwent Valley Light Rail- 
way (Transfer, Xe.) Order 1907. 


Iv is stated in the columns of the Klectrician that the 
North British Locomotive Company has designed a 500 horse- 
power locomotive of a similar character to the turbo-electric equip- 
ment recently built by them, but using a Diesel engine for driving 
the dynamo. The use of this new prime mover will, it is hoped, 
remove certain difficulties which were experienced with the 
other locomotive, and at the same time reduce the cost and 
weight. 

Iv is reported in the Raihvay News that the North- 
Kastern Railway Company has in hand the erection of a three- 
berth coal staith at Dunston. Shipowners and coalowners, 
reyarding these berths as insufficient, have asked the railway 
company to make a six-berth staith, but the company has decided 
not to alter its plans, his statement brings to notice a question 
that has long troubled shipowners and dockowners, and as yet 
there has been no satisfactory answer given : How far is the dock- 
owner to take notice of what the shipper wants’ Of course, it 
is quite clear that some shipowners would like a whole port 
to themselves, and all its facilities ranged alongside their 
oats, but that would be scarcely fair; hence in the administra- 
tion of a port an authority must, as far as possible, show im- 
partiality. 

Ir is reported in the Times that the Luxemburg 
(;overnment has been authorised to undertake the construction of 
ix new light railways of a total length of 100 kiloms., involving an 
expenditure estimated at ten million francs. The electrification 
of the existing line from Luxemburg to Dommeldange is also pro- 
josed, and a sum of about 600,000 f. has been devoted to the 
purpose, The money for the construction of the lines, which are 
to be worked on lease for a period of 50 years, will be supplied by 
the mining concessions which still remain to be granted. At pre- 
sent the Government have still to dispose of 580 hectares of 
mining grounds, of which 178 are in the Rumelange-Esch district 
and 402 in the Differdange district. When the new lines are com- 
pleted the Grand Duchy will have 242 kiloms. of narrow gauge 
railways and 368 kiloms. of standard gauge railways. 


Accorpinc to the Railway Gazette the Russian 
Government has recently been investigating very closely the work- 
ing of the steam ferry between Germany and Sweden, and the St. 
Petersburg papers are speculating on what is the ultimate purpose. 
It is known that the Russian Board of Trade proposes to extend 
the State Railway from Reval into the interior so as to bring the 
Siberian trains direct to that port, and it is generally assumed 
that the Government proposes to develop a big transit traffic via 
the Swedish State Railways to Denmark and England. Our con- 
temporary also states that Russia intends to follow the example 
of other States respecting the electrification of railways. The 
(jovernment is at present engaged on a proposal for the electrifica- 
tion of the lines in the St. Petersburg district. The necessary 
water power will be obtained from the falls of the river Volkhoff, 
in the county of Novgorod. The electric power thus generated 


will be 28,000 kilowatts, of which 22,000 are required for the ' 


supply of current to the railways, 2000 to 2500 are destined for 
the canals of Lake Ladoga and the rest will be sold. The cost of 
constrnetion is estima’ at fourteen mi'lion roubles, 


Stvce Mr. J. Holden, late locomotive superintendent of 
the Great Eastern Railway, designed the ‘‘ Holden” burner and 
used oi] residues in a number of locomotives on that line, the use of 
liquid fuel does not appear to have made progress on British 
railways, although it is largely used in other countries where 
supplies have been available through proximity to the oil fields, 
In the introduction to a booklet issued by one of the oil com- 
panies, and entitled ‘‘ Liquid Fuel: A Practical Proposition,” it is 
pointed out that the application of this fuel has never been 
thoroughly appreciated in this country, partly due owing lack of 
enterprise in drawing attention to its practicability, while supplies 
were precarious, storage limited, and prices high and somewhat 
erratic. This unsatisfactory condition of affairs is said to have 
been entirely eliminated, and the company’s faith in the future 
success of the fuel is such that it has provided huge storage at 
London docks and nine provincial ports. A point is made of the 
fact that every British battleship and cruiser built during the last 
few years uses liquid fuel in the auxiliary engines, and also as an 
auxiliary to coal for the main boilers, while many destroyers use it 
solely, and it is being introduced for submarine use. 


For more than seven years the work of extending and 
remodelling the Waterloo terminus of the London and South- 
Western Railway has been in progress, and, according to the 
Luilder, it is probable that operations will continue for two or three 
years more. The new south station has been in use for a con- 
siderable period, and now that the company has obtained parlia- 
mentary sanction for removal of the obsolete single line connect- 
ing with the South-Eastern Railway Station of Waterloo Junction, 
the roof of the centre station is being continued in consonance 
with the arrangement adopted for the south station. This work 
has involved the temporary closing of two main line platforms 
and the modification of running arrangements, Every effort is 
being made to push forward the work as rapidly as possible, and 
after its completion the north station will be taken in hand. 
An interesting announcement has ‘recently been made to the 
effect that a new road which has been under construction for 
several years will shortly be opened to the public. Commencing 
near the railway bridge over Westminster Bridge-road, the 
thoroughfare in question passes under the railway lines and 
encircles the entire area of Waterloo Station, and is connected 
to branch roads with Lower Marsh and the south-east side. 


ALTHOUGH not altogether novel where locomotive 
practice in general is concerned, the 4-8-2 wheel arrangement for 
engines engaged in regular passenger service as distinct from tank 
locomotive types, may be regarded as entirely new. According to 
the Railway Cazette, it has recently been introduced in the case of 
two exceptionally large and powerful locomotives designed for 
working passenger trains on the Clifton Forge Division of the 
Chesapeake and Ohio Railway, which consists of some 80 miles of 
continuous gradient in both directions, ranging from 20ft. to 80ft. 
tothe mile. The engines have two single-expansion cylinders, 29in. 
diameter by 28in, stroke, and eight coupled wheels, 5ft. diameter 
on the tread. The total heating surface is 5399.5 square feet, 
working, pressure 1801b., and adhesion weight 100 tons. They are 
known as belonging to the Mountain type, a new name for a new 
engine, and have proved capable of hauling trains weighing 600 tons 
at 25 miles per hour on a 75ft. gradient, also of averaging 35 miles 
per hour on the eastward run with the same load. One of the 
locomotives on another occasion ran a distance of 24 miles on the 
level at a speed of 72 miles per hour, and also took a 4200-ton 
train up a sustained grade of 15ft. to the mile at an average speed 
of 233 miles per hour. On this occasion it was estimated that the 
engine developed 2480 horse-power. 


NOTES AND MEMORANDA. 


AccorpinG to the Electrical Review and Western 
Klectvician, the world’s production of aluminium has risen from 
11,500 metric tons in 1905 to 34,000 metric tons in 1910. The 
distinctive feature about the aluminium trade, our contemporary 
remarks, is that at the present time it is in the hands of only ten 
companies, 


Ir is stated that Messrs. Krupp, of Essen, are now 
manufacturing a type of steel for safes which resists the action 
of quick-cutting drills and breaks the best bits like glass. It 
is equally proof against the blow-pipe. To cut it in this way a 
length of time is required not at the disposal of the burglar. To 
cut a plate 40 mm. thick with a blow-pipe it takes six to fourteen 
hours, 12,000 litres of hydrogen, and 13,000 of acetylene. This 
would involve the conveyance of six steel cylinders of compressed 
gas, each weighing 70 kilos,, which is presumably beyond the 
resources of the average burglar at any rate. 


Ar the quarterly general meeting of the South Wales 
Institute of Engineers, Professor J. T. Nicholson, Manchester, 
delivered a lecture dealing with the physical laws governing heat 
transmission and boiler design. He said that by the adoption of 
new methods it was possible to reduce the cost of steam genera- 
tion by about. 25 per cent. Professor Nicholson also dealt with 
heat transmission due to radiation from fire and from glowing gas, 
and with the transmission due to actual contact between gases as 
removed from the flues, commenting specially upon the losses due 
to incomplete combustion and the sheer sare Hes waste of coal 
dust by draught through the flues. 


A paTENT has been granted in the United States for a 
system of generating electricity wherein the prime movers area 
windmill and an internal combustion engine, both operating on the 
generator shaft and connected together by means of a clutch. 
When the windmill is idle the load is taken by the engine, and as 
| the windmill gathers speed it works both rt dynamo and the 
| engine until the speed attains that which is designated the critical 
point, when the engine is disconnected by governor balls, and the 
ignition circuit is opened, thus stopping the engine. A reduction 
in the speed of the dynamo causes the cycle of operations to work 
in the opposite order, with the consequence that the windmill runs 
free and the engine takes the load. 


Zinc dust is obtained in the reduction of spelter by 
means of special collectors. The quantity of zinc dust recovered 
in proportion to the production of spelter depends on the furnace 
charge as well as on the temperature of the distillating furnaces, 
and may become as high as 10 to 15 per cent. of the spelter pro- 
duced. To be merchantable it must contain about 90 per cent. of 
zinc. It is used for various purposes in the industries, ¢.g., for 
reducing indigo blue and nitro-benzine, for purifying fats, for 
| bleaching glue, in the Cowper-Coles galvanising process, for the 
| extraction of gold in the cyanide process, and soon. Drewsen’s 
| method is recommended for the analysis of zinc dust, which is 
| based on the power of finely divided zinc to reduce a solution of 
| chromic acid without generating hydrogen. 


| A NEw process for the utilisation of colliery refuse is 
| reported to be in successful operation at the Dalzell and Broom- 
| side Collieries, Motherwell. The refuse is carried by an endless 
| belt to 2in. mesh gratings, through which it falls into a hopper. 
| Thence the material falls slowly on an inclined sluice on which a 
| stream of wateris poured. The mixture next passes into a 6in. 
ipe, which takes it at different gradients through a special bore- 
| hole to underground percolators 200ft. long by 12ft. to 18ft. wide. 
| Here the water is drained off and is pumped back to the surface 
for use again. The residuum sets into a hard mass, which is broken 
_ for building into the face workings of the pit as required. 

hen the pipes become choked with mud there is some difficulty 
in locating the fault, but nevertheless the arrangement has proved 
satisfactory and economical, and further additions are to be made 
to the plant. Similar installations, we understand, are proposed 
for other collieries. 


A DIRECT-READING instrument has been devised by Mr. 
Rollo Appleyard to enable the electrical constants of submarine 
cables to be obtained simply and easily. The instrument, which 
is of a simple character, consists of a circular card carrying a pair 
of radial arms which move over a fixed spiral curve. The arms 
and the card are marked at equal intervals in millimetres, degrees, 
or other convenient units. In operating the instrument the 
diameter of the dielectric is set off along one arm, and the effec- 
tive diameter of the core along the other. The two arms are then 
rotated until both points come upon the spiral curve, when the 
angle between the two arms is proportional to the logarithm of 
the ratio of the diameters of dielectric and core. Knowledge of 
this amount is necessary in predetermining the speed of signalling 
through submarine cables, as well as the relationship between that 
speed and the cost of the conductor and dielectric of the cable. It 
has-also a number of other electrica) and mechanical uses of a less 
important character. The degree of precision is increased by the 
= of a ‘‘secondary” spiral similar to the first, but of different 
phase. 


Some interesting experiments to determine the limits of 
explosiveness of mixtures of air and acetylene, made by Professor 
E:tner and the Bosnia Electric Company respectively, are referred 
to in the columns of the Chemical Trade Journal and Chemical 
Engineer. According to Mr. Eitner, a mixture of air and acetylene 
is explosive when it contains a minimum of 2.9 per cent. acetylene 
to a maximum of 64 per cent. Above the latter degree the 
mixture ceases to be explosive. On the other hand, the electric 
company made experiments, not with small quantities like Pro- 
fessor Kitner, but large amounts, a bell 11 cubic metres in capacity 
built with masonry being utilised. In this case the explosions 
took place with 1.5 to 3 per cent. acetylene. Ina second series of 
experiments the constructions utilised were permeable to some 
extent, to allow communication between the interior and exterior 
air. To measure the explosive power a weight was placed against 
the door of the bell, and the quantity of acetylene was varied. 
With 2.5 per cent. acetylene there was a slight explosion, but with 
2.6 the explosion was violent and accompanied by flames. Thus 
the lowest limit of explosiveness for mixtures of air and acetylene 
is 2.5 to 2.6 per cent. acetylene. 


In an article on friction appearing in Science for 
May 19th, the author remarks that engineers generally assume 
that the coefficient of friction of metals on metals wet is consider- 
ably greater than that of metals on metals dry. Using a disc of. 
brass about 7.5 cm. in diameter and about 0.6cm. thick on a flat 
brass plate, the author found—(a) that when there was no load 
on the disc, a few small drops of water placed between it and the 
plate multiplied the friction between the two surfaces by a factor 
which might be as great as three ; ()) that when the disc was 
heavily loaded the presence of the few small drops of water between 
it and the plate made little, if any, relative difference in the 
friction between the two surfaces ; (c) that when plenty of water 
was used, so that it covered the whole of the space beneath the 
disc and extended somewhat beyond the edge, the disc without 
load was drawn along the plate quite as easily, apparently, as when 
both were dry. From these facts it is concluded that the increase 
of friction observed ;in- the first case was not due to an increase in 
the coefficient of friction caused by the water, but merely to the 
increase of pressure between the disc and the plate, caused by the 
suction of the capillary perimeters of the water spots between 
them. When there is much water its perimeter is outside the 
— of the disc, is wide or thick, and has little effect. Further 
evidence on the points raised appears desirable. At any rate, 
additional experiments would certainly prove.of interest. 











MISCELLANEA. 

Tue Bavarian postal administration own 144 motor 
vehicles, worked on fifty-seven lines, the aggregate length of 
which amounts to 400 English miles. These motor car lines, first 
started in 1905, yielded in 1909 a net profit of £6000, that is, 6 per 
cent. on the invested capital. In 1910 the motor car line to 
Oberammergau, where the Passion Play was performed, earned 
alone the sum of £4242, 


In India all wires carrying currents of a pressure over 
250 volts must be enclosed throughout their whole length in 
separate screwed armoured insulated conduits. At the same time 
the Government raises no objection to wires carrying three-phase 
currents, working ata much higher pressure than could be pro- 
duced between two direct-current wires carried in the same 
conduit, being run together. 


Wuart is probably one of the largest batteries in the 
world is being manufactured in America. It is to‘be at Baltimore 
for heavy rates of discharge. This battery consists of 152 cells, 
each containing 133 plates. Hach of the 152 lead lined wooden 
tanks measures 4ft. 2in. high by 21fin. wide and 72jin. long, and 
will weigh, without plates and electrolyte, approximately 1000 Ib. 
The total weight of the entire battery equipped with plates and 
electrolyte when ready for service will beapproximately 1, 100,0001b. 


In the “ Report on the Work of the Imperial Institute 
for 1910” reference is made to the receipt at the Institate, for 
trial, of several large consignments of lignite from the deposits of 
this fuel discovered by the mineral surveyors of the Institute in 
Southern Nigeria. During 1910 briquetting trials were carried 
out in the United Kingdom and in Germany under the supervision 
of members of the Institute staff, and it was found possible to 

roduce briquettes of excellent quality from this material. These 
Ciaevines are stated to have a calorific value but little inferior to 
that of some varieties of coal ; they are impermeable to water, and 
can be stored for long periods without disintegration, A consign- 
ment of these briquettes has been forwarded to West Africa for 
firing trials on locomotives. 


THe plant of the Tata Iron and Stee] Company 
includes, says the Jron and Coal Trades Review, 180 coke ovens of 
the Coppée non-recovery type. The volatile content of the coa! 
ranges from 19 to 28 per cent., and its average ash is about 18 per 
cent. It produces a hard, strong coke. Coal costs 4s. 4d. at the 
works, and the estimated yield is 75 per cent. Coking costs 2s. 9d. 
a ton, and the total cost of coke in bins at the furnaces will not 
exceed 8s, 6d. The cost of limestone and dolmite delivered at the 
plant is 2s. 8d. a ton, including freight. The estimated profit on 
pig iron sold in the market is 25s. a ton. For rails the cost is 
calculated at 56 rupees, while the average selling price on which 
estimates of profits are based is 83 rupees. On beams and bars a 
profit of 20 to 30 rupees is estimated. 


Tue beneficial results attending the adoption of the 
new type of submarine cable between this country and France 
have again been demonstrated during the past few days, ina 
series of speech trials which have been conducted by English and 
continental telephone experts. As has been previously reported, 
the distinguishing feature of the new cable is the insertion at 
regular intervals of inductance or loading coils which help to 
counteract the ill effects upon speech transmission produced by the 
electrostatic capacity of the cable wires, and the earlier trials 
demonstrated the fact that telephonic facilities would, in future, 
be possible between towns so far separated as Aberdeen and the 
French capital, a distance of 800 miles. The immediate object of 
the later trials was to determine the possibility of offering tele- 
phonic facilities between Great Britain and Switzerland, and this 
end has been achieved. Connections were established between 
London and Geneva (560 miles) via Paris and Lyons, and between 
London and Bale v:a Paris and Belfort, and in each instance satis- 
factory commercial conversation was obtained. 


AccorpDING to the Times, an interesting demonstration 
was recently given at the Highfield Nurseries, Downham, Billeri- 
cay, Essex, with electrical apparatus designed for stimulating plant 
culture. The tests were conducted by Mr. T. Clark, of Bishopston, 
Bristol, the inventor of a new electrical influence machine, which 
has been erected at the Hightield Nurseries, and is to remain a 
permanent part of the equipment. Mr. Clark explained the 
features of his ine, and claimed for it, among other im- 
provements, that it would work under any atmospheric conditions, 
all the air being dried before entering the glass case in which it is 
enclosed and the dust extracted by means of a screen. ‘I'he 
machine, which has been much used in X-ray work, is driven by a 
small oi] engine. It has been erected in a shed immediately out- 
side a new glass-house, specially designed, of about 200ft. in length. 
The house is fitted with 1000ft. of wire, hanging overhead upon 
glass insulators. Under the supervision of Mr. J. R. Milne the 
new apparatus will be applied chiefly in the cultivation of tomatoes, 
cucumbers, and strawberries. It is pro} to utilise the current 
daily for about eight hours, equally divided between the morning 
and the evening. 


At a recent meeting of the Lancashire section of the 
British Association of Managers of Textile Works, Mr. Frank 
Foster read a paper on ‘‘ Indicator Diagrams,” in which he showed 
how, by a close study of these diagrams and the proper calcula- 
tion of the results they indicated, it was possible to ascertain the 
condition of the engines employed in cotton mills, where defects 
lay, and whether the best results were being obtained. Mr. F. 
W. Parks, of Fitchburg, Massachusetts, in a paper on the devel-))- 
ment of pneumatic service for textile mills, described the wide use 
that was being made in the United States cotton mills of com- 
pressed air cleaning plant. By the aid of a pneumatic service, he 
said, there was an enormous saving of time and money, while the 
cleaning of the mill machinery was more efficiently done. Ile 
predicted that in a few years a pneumatic service would be in- 
stalled in all our textile mills if pace was to be kept with the 
onward march of modern improvement. In the course of a brief 
discussion the view was expressed that in this country, at all 
events, vacuum suction would be a more effective agent in the 
cleaning of mill machinery than compressed air, which drove dust 
and lint merely from one piace to another. It was agreed that in 
some departments of work compressed air would be valuable. ‘I'he 
thanks of the meeting were accorded to the readers of the papers. 


THE question of the lighting of small dwellings or flats 
recently formed the subject of a lecture by Mr. E. Wickander at 
the Royal Machine Construction School at Cologne. The author 
stated that many supply authorities, recognising that numerous 
tenants are unable to incur the expense of wiring, have themselves 
undertaken to defray part or the whole of the cost for the purpose 
of securing additional revenue, this being particularly the case 
with companies. As inst: of the practice are cited the elec- 
tricity works at Strassburg, Gotha, the Westphalian Company of 
Hagen, Treves, Munich, Genoa, Christiania, and Gothenburg. 
At Strassburg the installations have been carried out free of charge 
to the tenants, and 6200 dwellings have been wired in one and 
a-half years, these yielding an additional income of at least 
£3100 per annum. e system in force at the Gothenburg city 
works consists in the supply of current for one year free of charge. 
It was introduced in 1909, and although the city has a population 
of only 165,000 persons, there are now 8000 consumers, or as 
many as in towns with three times the population. The principle 
adopted at Gothenburg is for the tenant to defray the cost of 
wiring, whilst the supply works furnish current free up to the 
amount of the cost of installation, but not for any longer period 
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than one year. The results, however, are not so satisfactory as 
| when the supply authority pays the expenses, 
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The Railway Commissioners’ Report. 


THE outstanding features of the report of Sir 
David Harrell’s Commission on Railway Concilia- 
tion are, first, a “ sort of recognition”’ of the trades 
unions; secondly, the abolition of the central 
boards established under the scheme of 1907 ; and, 
thirdly, the provision that 25 per cent. of the men con- 
cerned must express a desire to have a matter brought 
before a board instead of a smaller number of men as 
hitherto. It requires no consideration at all to see 
that every one of these features will be unwelcome 
to the railway trades unionists, and no one can ex- 
perience the least surprise that almost without excep- 
tion the union leaders have proclaimed their animosity 
to the scheme recommended by the Commissioners. 
What the next step will be remains to be seen. The 
report will no doubt be discussed at an early date 
by the responsible authorities, and not till then 
shall we know whether the Board of Trade proposes to 
adopt, reject,or modifyit. That agreat deal of opposi- 
tion will be offered toits acceptance goes without say- 
ing, but, in the first place at least, it will come only 
from the unions. The railway companies have 
promised to accept the decision of the Commission, 
and they will do so loyally; the unions, on the 
other hand, say they made no such promise. But 
rightly or wrongly, directly or indirectly, they are 
going to oppose it, and those—-if there are any— 
who thought that peace would be secured by the 
Commission are doomed to disappointment. It may 
be safely said that the report will do nothing what- 
ever to diminish labour unrest. Indeed, it is not 
impossible that it may actually have the reverse 
effect. Hope deferred is more likely to act upon the 
spleen than upon the heart of the unions, and the dis- 
appointment they profess to feel that full recogni- 
tion has not been given may cause an outbreak of 
temper. Much will depend upon the personal 
influence of Mr. Henderson and Mr. Burnett. 
They are men possessing the respect of the unions, 
and the fact that they are signatories to the report 
may carry some—we fear it is not likely to be 
much—weight with the malcontents. 

The report itself is colourless; but looked at 
quite impartially it is difficult to see how it could 
with honesty be anything else. It must be remem- 
bered that the duties of the Commission were 
closely prescribed. It was appointed to investi- 
gate the working of the railway conciliation and 
arbitration scheme of 1907, and all that it was in 
its power to do was to suggest remedies for the 
defects of that scheme. It is very doubtful if its 
terms of reference would have enabled it to suggest 
such a large thing as general recognition of the 
unions, and we are disposed-to think it goes as far 
as it can in that direction by permitting a person 
who is not a servant of the company to act as the 
men’s secretary and advocate on the conciliation 
and arbitration boards. This, of course, means that 
a trades union representative will be present at 
all meetings, and we do not see what more in 
reason could have been’ expected. There 
exists possibly a feeling that, from time to time, 
@ non-unionist may secure the position of secre- 
tary. We sincerely wish that there was a real like- 
lihood of that occurring, but when it is remembered 
that more than 90 per cent. of the members of the 
conciliation boards are unionists we fear it is some- 
thing that can barely be hoped for. There at least 
can be no doubt that the view of the Commissioners 





was that unionists would fill the posts, and in 
making the recommendation they go as near 
recognition as their terms of reference would 
permit. Indeed, the only difference between this 
partial recognition and whole recognition appears 
to be due solely to the fact that the duties of the 
conciliation boards are limited to questions of rates 
of wages and hours of labour.. The unions would 
have liked to bring in a great many other sub- 
jects, or at least to be able to interfere between 
aman and his immediate superior officer, but 
the companies were united in their opinion that 
to do so would lead to the subversion of discipline, 
and the Commissioners are absolutely right in 
saying that “with their great responsibilities the 
companies cannot and should not be expected to 
permit any intervention between them and their 
men on the subject of discipline and management.” 
The high standards which characterise British rail- 
ways owe more than it is possible to estimate to 
the magnificent discipline that is maintained, and 
to do anything which would undermine that disci- 
pline would be an untold disaster. That cases of 
hardship occur cannot be doubted, but it is better 
that they should remain than that one atom of 
discipline should be sacrificed. The thought, or the 
hope that punishment might be escaped by skilful 
pleading, would lead to all sorts of breaches, 
whereas the knowledge that it is never escaped, and 
that someone always suffers for wrong-doing, has a 
powerful effect in securing rigid obedience to orders, 
and without such obedience the management of a 
great railway, which is as complicated in its way 
as an army, would become impossible. The Com- 
missioners conclude their report with words that 
express the feeling of the general public on this 
matter with complete exactness. ‘The railway 
service of the United Kingdom is second to none. 
The public regards its railway system with pride 
and confidence. That system has been built upon 
great traditions and high ideals, and it is the pri- 
vilege of every railway man in the kingdom, of 
every class and grade, to participate in and to 
contribute towards the great trust with which he 
has been invested. We think we express the 
general opinion when we say that if railway men 
will only place the call of duty above and before 
every other consideration they may confidently rely 
upon the British public to support them in any fair 
claim fairly put.’’ That represents the case admir- 
ably, and when it is borne in mind that “ recogni- 
tion’’ would certainly involve constant bickerings 
about duty, its disadvantage from the public point 
of view isseen. On those questions which involve 
bargaining—rates of wages and hours of labour 

and where, of old, unions were of material assistance 
in the adoption of collective agreements the unions 
may, if the Commissioners’ recommendations are 
accepted, have their word. That is as far as it is 
wise to go, and we are rejoiced that a Royal Com- 
mission of such impartiality as this has returned a 
unanimous report which will stand as a constant 
barrier to further encroachments of the unions. 
The two other features of the. report to which we 
have referred are of less consequence than the ques- 
tion of recognition. The abolition of the central 
board is a matter about which there was no har- 
mony amongst the witnesses even on the men’s 
side, and we find it difficult to see any fairness in 
the unions’ objection to the recommendation. It 
has simplified procedure by the abolition of one 
step. Heretofore the progress has been through a 
sectional board, which was almost a farce, to the 
central board, and thence to the arbitrator. Now the 
intention is to make the sectional boards more useful, 
and when they fail, to take the matter direct to an 
arbitrator selected from a panel appointed by the 
Board of Trade. If the arbitrators are men who do 
really know something about railways there is no 
reason why the new: plan should not work as well 
and more cheaply than the old. But the unions’ 
objection is not far to seek. Their ideal is to 
build up a great unity of labour, and they resent 
sectionalisation on that ground. Mr. Barnes, 
commenting on this recommendation, has given us 
the Labour view: “By this means the solidarity 
of the railwaymen might be broken up, and their 
right to strike, while remaining in a legal sense, 
might in practical effect be taken away or rendered 
impossible of exercise.’ But surely Mr. Barnes has 
forgotten that the sympathetic strike includes all 
sections. Finally, with regard to twenty-five per 
cent. of those concerned being required to bring a 
matter before a board.- Here, again, the objec- 
tion of the unions is only to be understood on 
the assumption that they have not mastered the 
clauses in the report, or that they desire to bring 
every cause before the Conciliation Boards, so that 
their own representatives may be able to intervene. 
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To the general public it seems even more than 
could be reasonably expected that if less than a 
quarter of the whole number involved are in favour 
of bringing a case before the Board the case 
should not be brought. A minimum of 50 per 
cent. would appear to be the logical proportion ; 
but the Commission leans in favour of the 
minority. It is also to be observed that the report 
apparently leaves it in the power of even a smaller 
number to force the matter before the Conciliation 
Boards by refusing to accept the decision of the 
company on any matter of rates of hours and 
conditions of labour brought before them. 

The report, then, as a whole must be regarded as 
a fair and temperate document. It follows the 
weight of evidence, and it is only colourless 
because it gives little or nothing to either party. 
The only really regrettable element that we are able 
to distinguish in it is that it offers increased oppor- 
tunities to the Board of Trade to interfere in the 
management of the railways.' But in spite of such 
virtues as it pos8esses, will it fare’ better than its 
predecessors ? There is not at the present time 
the slightest reason for thinking so. Indeed, all 
the evidence goes to show that rather than an in- 
strument of peace it is likely to be the very cause of 
a new outbreak of hostilities. We do not think 
anyone acquainted with the facts could have 
anticipated any other result. The men are out for 
recognition and the national programme, neither 
of which could be given by the Royal Commission. 
Without these the unions will not rest. Hither 
they must win them outright or lose them out- 
right. Conciliation will not be accepted, and it is 
fruitless to pile board on board, amendment on 
amendment, concession on concession, continually 
putting off a conflict which is bound to occur. A 
time arises in all negotiations when to carry them 
further means descent from statesmanship to 
timidity. That time has now come on our railways. 
he Government has done enough, and more than 
enough, to secure peace by conciliatory means. 
Backed by this report of its Royal Commissioners, 
let it refuse resolutely to take any further steps in 
the matter, at the same time making it clear that if 
the report is not accepted by the men it will hold 
them responsible for any disturbances that may 
occur, and will take the strongest measures in its 
power to prevent any serious disorganisation of 
the railways and industries of the country. 
“Men,” say the Commissioners, “have the right 
to determine their engagement by giving lawful 
notice, but in the exercise of their freedom in 
this respect they should not, in our opinion, be per- 
mitted to incite or coerce by threats, or by any form 
of intimidation, men who desire to give their 
labour.” Let a firm, in place of a wavering and 
timid attitude in this respect be shown, and we 
shall be nearer the restoration of peace in the 
labour world than we have been for many a year. 


The Internal Combustion Engine for Naval 


Purposes. 


“TF you can design and produce a heavy oil 
engine which will be capable of being easily started, 
and will be easily reversible, without the introduc- 
tion of compressed air if possible, which shall be 
fairly silent and free from complications, you will 
have supplied what is a keenly felt want in the 
Navy. We want engines of this kind, from 50 to 
300 horse-power, for auxiliary machinery of our 
ships, our picket boats, and launches; and if 
you could produce a heavy oil engine with suffi- 
cient power per cylinder to replace the 7000 horse- 
power engines of our destroyers, and the 30,000 
horse-power engines of the Drake, we will gladly 
build them to your designs and give up steam for 
ever. 

These words were spoken by Mr. Arthur Lee, 
then Civil Lord of the Admiralty, at the annual 
dinner of the Royal Automobile Club in November, 
1905, and presumably represented the opinions of 
the Admiralty with regard to the internal combus- 
tion engine at that date so far as they went. There 
is no reason to suppose that those opinions have 
undergone any considerable modification since then. 
!t is interesting now to look round and see what 
the intervening six years have done to meet the 
requirements therein stated, and the result will 
show that they have been met to a degree which 
could hardly have been anticipated at that time. 
Mr. Lee’s first demand for a heavy oil engine—that 
is, for an engine which shall be able to use oil which 
ean as safely be carried on H.M. ships as that 
already carried for the production of steam—has 
heen completely met by the Diesel type of engine. 
His second demand, tbat the engine shall be easily 
started and easily reversed, has also—if we may 





omit his qualification “without compressed air if 
possible ’—been fulfilled, as has been evidenced in 
the description of many engines in our columns; 
from the experience which has been gained with 
compressed air, and its very general use to-day, our 
omission of this qualification is fully justified. 
Fairly silent is a very minor matter, and is largely 
one of opinion ; a large internal combustion engine 
of to-day is admittedly more noisy than a turbine, 
and probably also than a corresponding reciprocat- 
ing steam engine. It may be said that it is fairly 
free from complications. So far, then, we think 
that the advocate of thé internal combustion engine 
could claim that he can supply an article which is 
up to specification. It is only when Mr. Lee makes 
his promise to give up steam for ever that he 
imposes a condition which requires a_ fuller 
examination before a reply can be given. He asks, 
in the first place, for engines of 7000-—that is, two 
sets of 3500 horse-power. Can this be done at all 


to-day with internal combustion engines, and can 
‘it be done practically and commercially ? We have 
ourselves seen a two-cycle single-acting engine with 
‘a single cylinder which has already given 1250 
horse-power on the brake at 150 revolutions per 


minute. Three of these cylinders together would 
thus give something over 4000 indicated horse- 
power. We have seen it stated in print that a 
three-cylinder double-acting engine of 6000 brake 
horse-power has actually been built and run, while 
a single-cylinder single-acting engine of 2000 horse- 
power is under construction, and numbers of 
engines of smaller power, of 1000-1500 horse- 
power, are in use. Again, then, it looks as if 
the requirements were fulfilled, and the man 
in the street will like to know what steps 
the Admiralty is taking to carry out the promise 
contained in Mr. Lee’s speech—if, indeed, the 
Admiralty considers that a promise by which it is 
in any way bound. Before doing this, however, we 
should like to say that there is another considera- 
tion to be taken account of beyond those mentioned 
by Mr. Lee. Though engines of sufficient power 
have actually been constructed, there is as yet, as 
we have previously pointed out, no experience of 
their proved reliability over long periods in actual 
sea service, and the only way of obtaining this is 
to build a ship and actually fit the motors on 
board. The Admiralty is, however, only given a 
certain number of ships by the Government—all too 
few, indeed, for the actual needs—and no Admiralty 
dares take one of these units and by fitting it 
with experimental engines risk its being out of 
action when sorely needed ; the British public to a 
man would support them in this. If and when 
the time is ripe for the experiment on a 
large scale, the Navy Estimates should contain, 
in disguised form if need be, a vote which should 
allow the construction of a complete motor-engined 
ship, additional to the ordinary vote, which could 
be used to test the motors in service with a fleet. 
To save expense the ship need not be fitted with 
guns, torpedo tubes, magazines, «&c., though she 
should otherwise be constructed on warship lines, 
and carry the corresponding weights. Let her 
take her place with the fleet, and it would soon be 
seen how near we are to meeting the requirements 
of theservice. As far as this difficulty is concerned, 
it is then purely a question of money, and we trust 
that H.M. Government will not lose sight of it in 
preparing the forthcoming Estimates. As to what 
has already been done by our own Admiralty, sub- 
marines have, of course, for some time been driven 
by heavy oil engines of the Diesel type, and much 
experience has thus been gained, while it is 
rumoured on good authority that bigger engines 
are under construction. The trouble is, though, 
that all these engines have been constructed by 
one firm, so that the experience is confined to that 
one firm, whereas it is desirable that as many yards 
as possible should be in a position to execute 
Admiralty orders. The firms are ready, and they 
should be given the opportunity of building for the 
Admiralty at once, that they may get the necessary 
experience, so that when the day of the motor- 
engined fleet actually arrives no time will be lost 
in learning a lesson which may equally well be 
learnt now when all countries are in the same boat, 
that is, feeling their way. 


In putting forward these suggestions we do not 
wish it to be thought for a moment: that we are 
finding fault with the want of attention which is 
being paid by the Admiralty to this subject—far 
from it; it has a very accurate knowledge of the 
progress that has already been made. Nor do we 
wish it to be inferred that we are of opinion that 
the day of the steam engine is over, and that all 
future ships up to a certain power should have 
internal combustion engines. We fully realise the 





difficulties and limitations, but our whole point jg 
that the Admiralty should not be hampered in its 
opportunities of making use of its present experi- 
ence and of acquiring further experience by a mere 
question of £s. d. through the action of a parsi- 
monious Government; the matter is of such vital 
importance to the country, in view of the enormous 
advantages which are to be gained by the successfy] 
introduction of this motive power, in such directions 
as radius of action and offensive power, that it 
should not be left entirely to the enterprise of 
private firms to carry on such costly pioneer work 
unaided. 


The Loss of the Liberte. 


THE Commission which was appointed to inquire 
into the disastrous explosion on board the French 
battleship Liberté has just issued its report, 
Briefly stated, this document establishes the 
following facts :—(1) That there was not any trace 
whatever of malevolence; (2) that the hypothesis 
that the explosions were caused by a fire is 
disproved ; and (3) that the catastrophe was due 
to the ignition of a cartridge of powder in one of 
the two forward starboard magazines, and nearly 
certainly in the upper magazine, in which was 
stored powder known as B.M. 13 a.m. 8-2-06. It 
is also stated that all the prescribed regulations 
for preventing decomposition of the powder had 
been observed, and no blame is imputed to any of 
the officers and crew. It had been anticipated 
that some such finding would be the result of the 
inquiry, and it is certainly disquieting. It was 
thought by the French scientists that the chemical 
treatment to which the powder has latterly been 
subjected, together with a thorough system of 
ventilation so as to keep the temperature of the 
magazines as low as possible, would ensure that 
the explosive would not deteriorate and become 
dangerous. It is not possible to say whether all 
the powder had been treated chemically, though 
some of it had; but it is clear that there was no 
fault to find with the ventilating arrangements. 
Apparently, up to four years of age the B powder 
can be relied upon ; but it will be observed that the 
powder in question was made in February, 1{(), 
and was therefore five and a-half years old at the 
time of the explosions. Unfortunately, as all the 
powder had not been treated, it is impossible to 
say—at any rate, with the facts before us—whether 
or not the chemical treatment alluded to is of 
any avail. We believe that this treatment consists 
of steeping the powder in some preparation ol 
alcohol, and it has hitherto been considere| to 
render the powder absolutely safe. The Commis- 
sioners endorse the precaution taken of limiting the 
age of the powder carried on board ship to four 
years, and say that for the present, at all events, 
this is much the safest course to pursue. The 
report of the Commissioners, viewed from whatever 
standpoint, reveals an unsatisfactory state of affairs, 
and it will doubtless lead to substantial changes 
in the composition of the propellant used in the 
French navy. 








LITERATURE. 


Addresses to Engimeering Students. Edited and published 
by Waddell and Harrington, consulting engineers, Kansas 
City, Missouri. 1911. 

Tuts book is original in its character. There is nothing 

else quite like it at once in purpose and execution. .\ 

happy thought induced its producers to collect and pub- 
lish a number of long extracts from the professional 
addresses delivered in the most important engineering 
schools and colleges of the United States and Canada. 
No fewer than 650 instructors were consulted as to 
the advisability of publication, and the replies were almost 
universally favourable. It 1s proposed by the editors that 
the work shall form a permanent text-book, to be 
widely read, and to remain always for reference in the 
libraries of those who read it. There are no fewer than 
forty-three addresses, which constitute a curious contri- 
bution to the scientific literature of the day. The 
addresses thus grouped in one volume may be taken as 
supplying information hitherto unavailable in anything 
like a convenient way as to the general theory of engi- 
neering education held by those who impart it ‘in the 

United States. These men obviously have opinions which 

are not identical with those guiding men doing the same 

kind of work in this country. The American professor 
takes an interest in the social side of a student's life, 
which, unfortunately, is rarely manifested in Great 

Britain. In other words, we seem to regard technical 

college life as purely a matter of business, while the 

United States professor has a good deal to say about the 

temperance, soberness, and chastity of his pupils, and a 

great many other things concerning which we are silent, 

as, for example, the value of good English; the engineer's 
duty as a citizen; engineering and life, and so on. Of 
course, we must not be understood as asserting that such 
matters are never dealt with here, but only that more, 
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much more, prominence is given to them at the other side 
) ntic. . ‘ 
=. a explains very clearly the objects with 
thich the book has been made and published. The 
saioes tell us that it is the result of their recognition of 
ea following facts:—Virst, most students who enter 
technical schools have no adequate idea of the standing 
of the engineering profession, nor of its importance to the 
world; and the already excessive demands upon the 
instructor's time make it very difficult for him to impart 
nformation along these lines. Secondly, as a rule, 
mainly because of the excessively large classes that engi- 
neering professors have to teach, students are not given 
suflicient friendly advice concerning how to make the 
most of their course of instruction, and are not taught how 
to study to the best advantage. Thirdly, for the same 
reason, students usually are not taught enough about 
ethical matters for their guidance both at college and in 
practical life afterwards. Fourthly, with a few notable 
exceptions, students generally are not instructed at all 
adequately how to use good, sound, forcible, engineering 
English when writing or speaking. 

\Ve may say here at once that all the addresses are more 
than good, not only in substance but in language. Most 
engineers will, we think, form a high estimate of them, 
and of their authors in so far as what a man says tells us 
what he is. It will help the reader, however, if he is 
placed in possesion of some statements of facts not to be 
jearned from this book, but none the less true. These 
have to do with the whole position of engineering educa- 
tion in the United States and Canada. The number of 
engineering colleges and schools is very great. In 1860 
the number of high schools in the United States was 44; 
in 1870, 160; in 1880 it had risen to 800; ten years later 
to 2526. In 1900 it was 6005; in the same time the 
number of teachers had only increased sevenfold. For 
reasons which it is not very easy to determine with 
certainty, there is a glut of students. Accurate informa- 
tion is not available, but it may be taken as certain that 
not more than 10 per cent. of those who take a three years’ 
course remain in the profession. They gointo commercial 
life or move into new countries. There is no room for 
any but the best men, and those specially favoured by 
interest, opportunity or circumstance. Much difficulty is 
experienced in inducing manufacturing engineers to 
employ graduates from colleges. Anextremely suggestive 
letter and editorial article on this very subject appeared in 
the Enyineering News for August 8rd. From this we 
learn that the “ college man” can only get employment at 
starvation wages, because he lacks the experience which 
non-collegiate men have been getting in or on works while 
he has been learning theory. The following passage so 
fully endorses what we have said over and over again in 
these pages, that we do not_apologise for reproducing it 
here :— 

We have no faith in such remedies for the present situation as 
the placing of legal restrictions upon the practice of the profession, 
which has been so earnestly advocated ; neither is there any hope 
of relief in the project to make over the engineering profession 
into a trade union. Remedies must be sought by remodelling our 
engineering schools so that the education they give will aid the 
average student to take up almost any line of industrial work in 
business, or commerce, or finance, or professional activity. We 
must educate fewer and better men for the actual work of the 
engineering profession. 

Concerning this question of practical versus theoretical 
instruction, the addresses before us have less to say than 
is desirable. Yet is this not remarkable, because the 
colleges have very little to do with practice or commercial 
engineering. But we find that eyes are not closed to 
fact, and in some instances the college course is not three, 
but five years, with, when possible, an extra year of 
practice thrown in. The late Professor Johnson, in the 
course of an admirable address on “ Two Kinds of Educa- 
tion,” says : “ The one crying weakness of our engineering 
graduates is ignorance of the business, the social and the 
political world in general.” But a statement of this kind, 
however true, does not, after all, show that the speaker 
had a very high opinion of the practical engineer. As we 
read we see, indeed, that, however much the fact may be 
glossed over, the professor and the manufacturing engi- 
neer, for whom the first is supposed to turn out tools, 
that is to say, trained students, have still by no means 
so much in common as is really desirable. But 
as we read it becomes abundantly clear that many of 
the mistakes made in technical education have been the 
result of silence on the part of the manufacturing engineer 
and contractor, who have not taken the trouble to explain 
what kind of man they want. Much of the acknowledged 
unpopularity of the “ graduate” again has been due to 
himself and an entirely unjustifiable conceit in his powers 
of making himself useful. All this is as true of this 
country as it is of any other. But those concerned are 
trying to understand and remove the reasons for failure. 
The college knows better than it did what to teach, the 
graduate how to comport himself in practical work. The 
future is no doubt full of promise. 

Ina sense, one of the best addresses in this book is 
entitled “ The Twentieth Century Engineer,” by Professor 
I ‘ enry §. Carhart, delivered at the dedication of 
Pasadena Hall of the Throop Polytechnic Institute, 
Pasadena, California, in June last year. The thesis of the 
speaker is that the foundation of healthy state life is 
necessarily composed of men who do the actual productive 
work of the country. Among these producers the engineer 
18 pre-eminent. What style of intellectual training is 
best suited to fit him for the prodigious problems awaiting 
solution by him? The style of this address is admirable. 
It is altogether an uplifting paper—a paper to carry a man 
to very high planes of thought. U nfortunately, while 
setting up a standard, it gives but meagre indications of 
the ways in which that standard can be attained. But it 
1S suggestive, After referring to the old classical educa- 
tion, Professor Carhart points out that in engineering all 
things are still indeterminate. There is no certainty yet 
as to what a college course should convey. Shop work 
has too often been exalted above language, and labora- 
tories have been established which are imitations of 


much i 





factories or power stations. ‘The fundamentals for 
general culture have been pushed aside by the onrush of 
machinery, and a young graduate must be able to run a 
steam engine and take a diagram, though he cannot 
write a straight English sentence or dictate a business 
letter fit to go on a post-card.” 

In these addresses we find almost for the first time 
proper importance attached to the mental characteristics 
of the student. Not nearly enough weight is, we think, 
attached to this factor. Were it possible to trace out the 
careers of engineers it would be found that in almost all 
cases failure is due to lack of liking for the profession. 
It is the keen man who goes to the top, who makes the 
most of his opportunities for learning, and putting what 
he learns into practice. A book might be written 
on the selection of youths for professions. For never is it 
of more absolute necessity that selection should be careful 
than it is in engineering. The student and the professor 
no doubt react on each other. It must not be forgotten, 
however, that many boys find themselves in colleges with 
uncongenial surroundings, and fellow-pupils who certainly 
do not help them on the road of life. One professor will 
be a total failure with one type of boy and a success with 
others. All this and much else like it appears to be 
very well understood in the United States. Indeed, it seems 
that the standard of education recognised is excellent ; 
but we cannot find any indication that the professor 
clearly sees how it is to be put into practice. I'or example, 
we are told by one speaker that few students realise the 
value of being accurate. ‘“ Unfortunately, this is not 
altogether the student’s fault, because it is the custom in 
most engineering schools to give more work than students 
can do well, and then to be satisfied if they do 60 per 
cent. of it. The 60 per cent. represents the usual passing 
grade.” “Accuracy” here, we presume, refers to calcu- 
lations—paper work. But in a much larger sense its 
value ought to be insisted upon. Never before in the 
history of the world was minute accuracy of construction 
so important. When, for example, we come to such a 
matter as the balancing of the rotor of a big steam 
turbine with grains of small shot one or two at a time, 
grinding up piston-rods to the 0.00lin., and such like, we 
see how essential it is that a habit of accurate thought 
should be acquired. It is never congenital. A man who 
has been in the habit of thinking in tenths of inches will not 
take kindly at first to hundredths, much less thousandths. 

We hold that in this country much would be gained if 
the relations of engineers to the rest of the community 
were better understood ; and this not alone as to the way in 
which the man in the street regards the engineer, but the 
way in which the engineer regards the man in the street. 
We gather that in the United States the college as a 
whole thinks first of the student as a citizen, and secondly 
as an engineer, while in this country the positions are 
inverted. No doubt this is a manifestation of the national 
character. Which represents the better policy we shall 
not attempt to say, because we do not know with any 
certainty. Nor is it clear how far the addresses 
which we are considering represent the ideals and 
aspirations, or the practice and achievements of the 
heads of the colleges who have spoken. There is 
much, at all events, which seems very good, and well 
brought before us. But there is with it all a prominent 
defect. The American professor—each according to his 
light—tells us what he holds to be desirable, what object 
is worthy of attainment; but there is a kind of conspiracy 
of silence as to the way in which that which is desirable 
is to be attained. The addresses are, after all, too general, 
and experience goes to show that general talks, how- 
ever eloquent, to young men, do not make lasting im- 
pressions. Again, how is it that all these gentlemen can 
find little or nothing to say about what ought to be 
taught and what left out? It is admitted that the number 
of subjects is already too great and yet that it is in- 
creasing. For all that can be seen to the contrary, 
every educational puzzle and perplexity that afflicts us 
in like manner afflicts our American brethren; and we 
are not surprised to hear it said that the whole system 
carried out in technical schools and colleges is wrong. 
That they do not know what to teach, or how it ought 
to be taught if they did. This is said not, be it observed, 
by an outsider, but by professors themselves. Let it be sup- 
posed that all existing college courses were swept out of 
existence, and that a clear field was given, and a free 
hand for the introduction of new methods or the resusci- 
tation of old. Let a consultative body be formed com- 
posed of manufacturing and civil engineers and contractors, 
and electricians, and let it be supposed that a thousand 
fairly well educated lads of 15 to 17 are handed over to 
be taught to be as useful as possible as soon as possible 
to the members of the consultative body. Is it to be 
supposed, further, that the old methods—those now: in 
vogue—would be adopted? If not, what would take 
their place? We search in a way through the volume 
before us for the answer to this question; we certainly do 
not find it. We learn, however, that the United States 
engineering student differs in many respects from those 
of this country. Each has something to learn from the 
other. The national temperament produces differences. 
We may be pardoned by our American friends 
if we claim for ourselves more depth and solidity 
of practice, more desire for permanence, more con- 
sideration for safety of life, more grandeur of idea, more 
dauntless audacity of honest purpose than prevails 
at the other side of the Atlantic. How far, finally, is the 
manifested intention and active work of the engineers in 
any country the result of the labours of the technical 
schools, or of some other cause, the power of rightly under- 
standing which has not yet been given at large to the 
nations ? 

We cannot better conclude this notice than by a quo- 
tation from a very remarkable book* written by an 
American. ‘America has had free education from the 
beginning—an unequalled test—and yet the men who 
have made America are without university degrees, with 


‘*The West in the East.” By_Price Collier. Duckworth and Co, 1911. 





such few exceptions, that the academically educated are 
lost in the overwhelming majority of those who have 
trained themselves. Even those who have academic 
degrees owe their place to other training than that received 
from books and professors.” 


SHORT NOTICES. 


History of Bridge Engineering. By H.G. Tyrrell. 
Chicago: Published by the author. Price 4 dols.—This 
volume, while possessing all the interest of a history, is of 
real practical importance as a guide to what has already 
been done in the way of bridge construction. Its value is 
greatly enhanced from the practical point of view in that the 
author has wisely restrained himself in what may be termed 
the archeological portion of his subject. Prior to the 
nineteenth century there were no doubt many excellent 
bridges constructed in various countries. But it was only 
with the advent of iron and steel that bridge building became 
general, so that it is certain that we shall derive more prac 
tically valuable lessons from studying the later rather than 
the earlier methods of bridge construction. The work is very 
fully illustrated, and while Mr. Tyrrell’s descriptive matter is 
somewhat scant in places, sufficient information is usually 
given to enable us to form a very fair idea of any bridge in 
question. There are several slips in the written matter. 
For instance, on page 52 the Croyland Bridge mentioned is 
really at Crowland. On page 85 the author speaks of Kelso 
Bridge as being at Glasgow, and on page 87 of the Cartlane 
Crags instead of the Cartland Craigs. On page 167 he refers to 
the North-Western Railway at Newcastle, instead of ,the 
North-Eastern. There are others of equally minor import- 
ance. 


A Treatise on Hydraulics. By Hector J. Hughes and 
Arthur T. Safford. New York: The Macmillan Company.— 
This volume appeals to us as a very able treatise on the 
present state of knowledge concerning hydraulics, The 
subject is treated both from the practical and theoretical 
point of view, but the relation between the two aspects is 
constantly, kept before the reader. The volume is thus in 
certain parts largely mathematical. In others it is purely 
descriptive of empirical investigations. The authors have 
avoided the mistake made by so many writers on the same 
subject, of compressing too much into the limits of a single 
volume. Thus they have not attempted to deal with the 
design of motors.and other hydraulic power plant and 
machinery. Instead, they have devoted their attention to 
the more fundamental parts of their subject, such as water 
pressure, the stability of simple structures subjected to water 
pressure, the flow of water, and the measurement of flow. 
As a consequence of the authors’ discrimination we find these 
subjects treated much more fully than is usual. The book is 
very fully and well illustrated. It contains a vast quantity 
of experimental data. Certain. tables and diagrams of 
coefficients and other figures will, however, loose some of 
their utility in this country by reason of the fact that the 
United States gallon weighs only 84 lb. 
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LARGE CORLISS WINDING ENGINE 





WE recently had an opportunity of inspecting the first of 
a pair of large Corliss winding engines which the Sandycroft | 
Foundry Company, Limited, Sandycroft, near Chester, has 
on order for mines in India. The engines are to be exactly 
alike, and are intended to wind from the same vertical shaft, 
which has a depth of 3700ft., the speed of winding to be 3000ft. 
per minute, and the unbalanced load 15$ tons. The engine, 
which is shown in the above illustration and on page 439, 
has two high-pressure cylinders, 42in. diameter by 7ft. stroke, 
designed to work with superheated steam at 1201b. pressure 
per square inch. The valve gear is of an improved silent 
Corliss type and is placed on the outer sides of each cylinder. 
The piston-rods and valve spindles have spherical metallic 
packings, and the end pressure of the valves is balanced by 
springs. The excentric shafts for operating the valve gear 
are connected to the crank pins by draglinks. The cylinders 
have separate liners and are steam jacketed, each barrel 
being cast separately from the two end castings containing 
the valve chambers. The crossheads are of steel, with cast 
iron adjustable slippers, and a special feature has been intro- 
duced in the means of attaching the piston-rods to the cross- 
heads. This is briefly as follows :—Each rod passes through 
a steel plate and is secured in position by heavy nuts. The 
plate itself is secured to the crosshead by four bolts. It is 
claimed that this method of attachment combines the advan- 
tage of being able to adjust the distance between the piston 
and crosshead with an easy means of connecting or discon- 
necting the crosshead and piston-rod. The guides are circular 
in transverse section and 4lin. diameter. The beds are of 
the ‘‘Mammoth’’ type and of massive dimensions. The 
drum-shaft bearings, which are cast with the beds, are lined 
with white metal, and are 21lin. diameter by 33in. long. The 
connecting-rods have a screw and wedge adjustment at both 
ends, 

In order to facilitate transport the crank discs are made in 
two pieces, and are 9ft. 2in. in diameter, the centre hub being 
separate and having a flange cast on one end of it. The disc 
itself is bored to fit the hub to which it is keyed. To make 
assurance doubly sure, the disc is also bolted to the flange. 
This arrangement reduces the weight and overall dimensions 
of the drum shaft, which is 25in. diameter by 27ft. long. 
Disc brakes are provided and are operated from the driver’s 
platform by foot, hand wheel, and screw. The drum is of 
the cylindro conical type. It is built up of cast iron sections, 
and weighs altogether about 64 tons. The conical portion is 
grooved for ropes 1?in. diameter, and the cylindrical part, 
which is 20ft. diameter and 8ft. 9in. wide, has a plain sur- 
face. This type of drum has the advantage of increasing the 
moment of the descending load, and reducing the 
moment of the ascending load, thus tending to reduce the 
inequality of the static load during the winding operation. 
The minimum diameter of the drum is 16ft. Inside the | 
main drum two smal! internal drums are fitted for carryinga 
spare rope, which can be paid out as required. 

There are two main brakes of the suspended curved post 
type, force being applied to both ends of the posts. The 
brake surfaces are brought into contact with the drum by 
means of weights and are held off by the steam pressure. If 
extra braking pressure is required, however, steam can be 
admitted to the top side of the brake engine piston. In 
order to compensate for wear the brakes adjust themselves 
automatically. The motion of the winding engine is reversed 
by means of steam reversing gear having an oil-locking and 
controlling cylinder. The driving platform is situated on the | 
left-hand side of the engine with the necessary operating | 
levers fixed in convenient positions. To control the speed of 
the engine a spring-loaded high-speed governor is provided. 
During acceleration the engine takes steam up to about 
seven-eighths of the stroke, but when approaching full speed 
the governor commences to open out, operates on the cut-off 
gear and so controls the speed. 

Asa further prevention of over-speed, as well as for prevent- 
ing overwinding and starting in the wrong direction at the 
end of a wind, an interesting form of controlling gear—Gott’s 
patent—is provided. A general view of this device is given in 
Fig. 1, the details of the gear being more clearly shown in 


| Fig. 2 
of a shaft A B and bevel gearing which communicates motion 
to the vertical governor shaft C. A spur-wheel is secured on 
the bottom of this shaft, and this meshes with similar wheels 
fixed on the bottom of the vertical screws D, each carrying a 


| which the lever M rests,and the latter is lifted, depressing the | 3 
| in the wrong direction having happened, the driver cannot 
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Therdevice is operated from the drum shaft by means 


nut E. The threads of the two screws are opposite handed, 
so that when revolving one nut is caused to travel upwards 
while the other travels in a downward direction. Two racks 
or notched plates W are secured to the top and bottom of the 
screwed spindles and are free to turn through the arc of a 
circle on the axes of the spindles. The sleeve of the governor 
F is connected to them by levers and rods G, H, I, J, so that 
the governor F can rotate the racks W towards or from the 
projecting wings on the nuts E, according as the speed of the 
winding engine increases or decreases. For instance, in case of 
over-speed the racks can be set by means of an adjusting nut on 
the rod I, so that on the speed reaching a predetermined limit 
the teeth on the rack W operated by the governor will engage 
with the projection on the nut which is rising on one of the 
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positions on W can be adjusted and secured in slots 8 
These blocks carry catches T capable of adjustment out. 
wards or inwards, so that at a given part of the wind if the 
speed be not reduced below a predetermined limit, one of the 
nuts E ascending the screw will engage with the catch 1. 
thus lifting the rack W and releasing the lever Q. To pre. 





Fig. 1i—GOTT'S CONTROLLING “EAR 


vent accidents through starting the engine in the wrong 
direction and winding into the headgear, one of the nuts E at 
the commencement of a wind will be at the top of one of the 
screwed spindles D and nearly in contact with flange L on 
the sleeve K, so that in case the engine is started forward the 
nut, instead of lowering, commences to rise, and by coming 
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Fig. 2-DETAILS OF CONTROLLING GEAR 


The nut will thus lift the plate W and the collar K | 


screws. 
The collar K has a projecting flange, upon 


connected to it. 


lever N connected to the same shaft. The projection O on 
the end of this lever slips off the catch P and releases the 
lever Q, which applies the brake gear and closes the steam 
valve. The above operations have reference to over- 


speed. 
To prevent overwinding the action of the apparatus is as | 


| follows :—On the racks W are two V-shaped blocks R, whose 


in contact with the flange of the sleeve K lifts the latter and 
releases the lever Q as above described. In case of any one 
of the above incidents of over-speed, overwinding, or starting 


again start his engine without some slight delay, which is 
necessary to re-connect the apparatus with that for operating 
the steam valve and brake. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CONTINUOUS SERVICE TRAINS. 

Str,—In your last impression you refer to the proposal for con- 
tinuous service on metropolitan railways, brought before the 
British Association at its last meeting by Mr. Yorath Lewis, 
When men like Captain Sankey and Professor Dalby, to say 
nothing of Mr. Hobart and Mr. Hawksley, think a scheme worthy 
of consideration, it acquires an importance that it may not after 
all intrinsically possess. I venture to ask you to open your cor- 
respondence columns to a discussion of the curious mechanical 
problem which Mr. Yorath Lewis submitted to his hearers. A 
sufficiently full abstract of his paper will be found on page 277 of 
THE ENGINEER. In few words, the Adkins-Lewis system con- 


sists in driving small detached cars, each holding tive 
persons, at speeds varying between, say, 3 miles and 
30 miles an hour, or thereabouts, continuously. The lower 


speed is to be maintained in the stations, and passengers get in and 
out of the moving vehicle as they get on and off the well-known 
moving footways and stairways. The cars are to be propelled by 
an endless screw of varying pitch supported between the rails. A 
pin carrying a roller enters between the threads of the screw, 
which revolves at a constant velocity. The quicker the pitch the 
greater the speed of the train. The scheme is neither very novel 
nor ingenious. After the opening of the Liverpool and Man- 
chester Railway a great many methods of propulsion were invented 
and patented. In one the vehicles had no wheels. They were 
titted with slides or runners, which rested on wheels taking the 
place of rails. The wheels were kept in rotation by belts, and the 
movement of the vehicles was so arranged that they could be 
slowed down in the stations or stopped altogether, but the carry- 
ing wheels always ran. Your readers will find much interesting 
and amusing matter of this kind in the Patent-office series of 


abstracts of specifications under the head ‘‘ Aids to Locomotion.” ! 


All this is by the way however ; let us confine our attention to Mr. 
Yorath Lewis. 

it is said that he has worked a model with great success. This 
is just one of the many cases in which a model may mislead. 
Apparently ne figures were brought forward nor any details. I 
shalt return to the question of practical utility presently. It 
would be useless to say anything about that until the possibility of 
making a railway of the kind at all has been settled. ‘be primary 
difficulty is the screw. | am not in ion of Mr. Lewis's 
figures. The problem to be solved, however, can be approached 
by anyone who recognises that limitations exist, within which the 
solution must be found, and for my purpose any figures fairly 
within these limitations will suffice. Taking the minimum and 
maximum speeds of three miles and thirty miles an hour, I suggest 
a velocity of rotation for the screw of 264 per minute, and a pitch 
varying between lft. in the stations and 10ft. between them. Of 
course the pitch expands and contracts gradually. Other speeds 
may be adopted, but it will be found that these comply 
pretty closely with the nec conditions of tube traffic. It 
will be seen that while a pitch of lft. is comparatively 
compatible with small diameters, a pitch of 10ft. is not. The 
propeller of a ship illustrates my meaning. Close to the central 
boss, the angle of the blades with the shaft is very small. As the 
diameter increases so the angle augments. It is no part of my 
purpose to suggest dimensions, They appear, however, from my 
calculations to be formidable. A reduction in the number of 
revolutions of the screw means, of course, an increase in the pitch. 
For screws miles long and weighing many tons 250 revolutions or 
so per minute appears to be rather fast turning. The screw 
has to be carried and driven. The first is to be done ‘by 
cradle roller bearings.” It is clear that an endless screw of 
the kind in question must be supported either on the edges 
of the screw thread or on the body. a portion of the thread 
being cut away in the last cases for the purpose. With a 
close pitch there is no difficulty about the former method. It is 
familiar, for example, to all those who make or work lathes. It would 
seem to be wholly inapplicable to a pitch of 8ft. or 10ft. A gapis out 
of the question, so the shaft must have a collar the full diameter of 
the thread, long enough for the bearing and with a groove cut in it to 
take the roller pin coupling the screw to the car. As this pin isa 
driver during a period of deceleration and is driven during accelera- 
tion, it will be seen that some nice fitting is necessary. Again, 
the shaft bas to be rotated. It isnot easy to see how this is to be 
done, or in what way the motor can be coupled to the shaft save 
through the carrying journal. While difficulties such as these may 
be got over on a straight road, even Mr. Lewis appears to have 
doubts about curves. Here it is that a model is misleading. With 
that a flexible screw such as a helical spring may be used. 
This is out of the question in real life, and a series 
of straight portions must be coupled by joints to provide 
lexibility for getting round curves. How far this method may be 
made compatible with the working of the shaft as a screw remains 
to be seen. It would be easy to point out other mechanical difti- 
culties, but it is unnecessary to refer to more than one. No 
provision whatever is made for the consequences of a very simple 
and easily brought about accident. Let a car driving pin break, 
say, on a high-speed portion of the line. The car would stop and 
could be run into by the next succeeding car, or might run into 
the next in front. The collision need not be very violent. It 
would be followed by an alarming heaping up of cars, unless the 
first one was lucky enough to keep the rails. Even a moderate in- 
cline would introduce conditions of peril. For obvious reasons, 
indeed, it would be a serious matter to have a loose car on the 
track. A lesson on this point may be learned from the working 
of any overhead cable railway. It is obvious that little difficulty 
would be experienced in working a straight line, say half a mile 
long, by means of a motor at each end of the screw. But then no 
such line seems possible in any large city, and need not be con- 
sidered. 

For a statement of the advantages to be gained we must refer to 
the original paper. They include utility and reduced cost of 
working. The system is to benefit the travelling public, and to be 
much more economical than the prevailing method. I doubt that 
it can ever become popular with any section of the public other 
than active young men and women. Large numbers would be 
afraid to get into a train moving at three miles an hour, and even 
larger numbers once in would fear to get out. In order to make 
the scheme workable the speed may of course be reduced ; but 
this would not add to its utility. 

As to working costs, it is, of course, impossible to write any- 
thing worth writing. All attempts to work separate units by a 
single motor were failures until electricity was introduced. ‘The 
atmospheric and the cable railway have both had fair trials. The 
cable tramway, indeed, long held its own, only to succumb in the end. 
It seems to be barely possible that miles of endless screw, weighin 
80 or 100 tons per mile, could be kept revolving at a high spee 
with less loss of energy than a current of electricity doing the 
same work. The reply is, of course, that, granting this, there is 
still a great return of energy during the period of deceleration. 
That there may be a return is obvious. It is had now on all elec- 
tric lines. The question is how much! We constantly hear about 
the return of energy in various mechanisms, but for some occult 
reason the return never is as great on paper as it appears to be. 

It may seem scarcely fair to criticise so nebulous a scheme as 
this of Messrs, Adkins and Lewis. But it has been very ably put 
before the world, with a considerable show of argument, and there 
is plenty of room for praise. It has already been taken up by a 
London daily paper with a very large circulation, and it appears to 
me that it is just as well that a demand should be made for more 
detailed information. The British Association is the happy hunt- 


ing ground of sanguine inventors. The temptation to talk to them 





more on the labouring classes themselves than on their employers 
I must say also that I cannot but think that a strike which aims aj 

unishing certain bodies by waging war against society at la e 
in stopping supplies and reducing the community to want and 
famine, as was the case in the recent so-called national railway 
| strike, is as indefensible in principle as it is suicidal to the labour. 
ing classes themselves, Its madness, as I regard it, is seen in the 
fact that the dire consequences of such a strike would be felt most 
heavily by the poorest and weakest classes of the population, and 
not least by helpless women and children, In this case emphati- 
cally | would say that labour is injured more than capita! by the 
strike.” 

It is appropriate, owing to the long strike of the colliers in South 
Wales, that the reply from Mr. Frederick Mills, the managing 
| director of the Ebbw Vale Coal, Iron and Steel Company, Limited 
should be one of the few I am selecting now for preliminary 
publication. Mr. Mills writes :—‘‘The question seems to indicate 


about their schemes now and then becomes irresistible, particularly 

when the names of eminent engineers are coupled with them—even 

distantly. M. E. 
Boscombe, October 23rd. 





A GRANITE SPUR WHEEL. 


Sir,—The accompanying photograph of the remains of an old 
mill has some interest for your readers. The mill is situated on 
Lihou Island, at the north-west corner of Guernsey. The island is 
accessible on foot only at low spring tide. On the same island the 
remains of a priory are in existence, but no record of any kind can 
be found in connection with this mill, and its date and purpose 
are alike unknown. It may have belonged to the priory, and have 
been used for crushing grain or apples for cider, 

As will be seen from the photograph, the remains consist of a 
circular trough built up of carefully cut granite sections and a Mi } 2 
large granite spur wheel, which is an interesting and, | believe, | its own reply. Capital, being the surplus provided by labour—of 
unique feature. The wheel is just under 4ft. in diameter, with 3 | all sorts, mark you—cannot exist without labour, ‘and labour 


teeth, and is cut out of the solid granite. No doubt it was origi- | cannot, find employment unless it works just hard enough to 
provide its own remuneration and 


that little surplus which enables 
the system to go on. How little 
that surplus is, or need bo, would 
— a book to explain.’ 

The reply of ose John 
Gordon, Leeds, may be said to sot 
forth the viewsof capitalists among 
the commercial, banking and 
professional classes in the (on 
servative party. He writes: |), 
answer to your inquiry as to 
whether capital is injured more 
than labour by strikes, it seems to 
me, in the first place, that we all 
know that both are injured, but 
no one knows the proportion of 
the injury intlicted on each. All 
that is possible is to give an 
impression. A correct impression, 
I think, can best be obtained 
through the following argu 
ment :—Capital is really stored-up 
labour ; that is, labour which has 
not been consumed, but, on the 
contrary, has been saved up for 
future use. If that is so, it is 
surplus labour, and obviously until 
the whole or a substantial part 
of it has been wasted by a strike, 
there is little or no individual 
suffering. Whereas labour, com 
monly so called, although seldom 
absolutely devoid of capital, 

s it only in smal! «juan 
tities, and its margin being readily 
consumed labour suffers more 
quickly than capital. The answer, 
therefore, to the query is, in all probability, that labour is more 
injured by strikes than is capital.” 








MILL WITH GRANITE TOOTHED WHEEL 


nally mounted on a vertical shaft, to which the carriers for the 
crushing rollers were attached. Its pinion was probably of wood, 


and the whole mill worked by a horse or bullock. The only reply in lighter vein is from Dr. William RK, Thompson, 
The absence of information about it is in itself a remarkable | who writes :—‘' This time you are up against a bigger and more 
feature, and it is doubtful if any other such structure exists in | baffling lem than ‘What is a Scotsman!’ n the principle 


that the judge at a brass band contest is the man who knows 
least about music, I will try and answer your pithy «juestion, 
always remembering that action and reaction are ejual and 
opposite. Labour without a doubt is injured most during a strike, 
as the employer of labour will be able to have a capital breakfast 
whilst his workmen will labour in vain to get one.” 

The numerous replies from men of all shades of thought and all 
colours in politics are, unanimous that ‘labour is injured more 
than capital by strikes.” GILBERT LITTLE. 

Bradford, October 24th. 


Guernsey about which complete information could not be obtained 
from the records at the Greffe, which go back to very early times, 
London, October 11th. ALFRED DoBREE. 





IS CAPITAL INJURED MORE THAN LABOUR BY STRIKES ? 
Sirk,—In the concluding paragraph of my letter on ‘‘ Capital 
and Labour” in THE ENGINEER of September 29th, page 340, I 
left it to others to determine the injury done to capital and 
labour respectively during the ten months’ strike at the Welsh 
collieries, and I prefer to do likewise as regards the ‘‘ National 
flashlight strike on the railways. All the schemes of the Labour 
Socialists are fated to be mere flashes, because trade is carried on 
to make wages and profit, and neither can be forthcoming if  in,-I was very interested in Messrs, Sankey and Marshall 
labour and capital are rendered non-productive, a transparent jetter in your issue of last week. I have many times taken indi 
truth which Frederic Harrison calls “the cruel jargon of the cator cards showing severe pre-ignition somewhat similar to that 
economists.” ('ruel jargon can do little harm, but strikes are in  jjJystrated in their letter, but in the cards I have taken in no 
their nature distressingly wasteful. ‘Time, some of which might case has the pressure been maintained during the expansion stroke 
ee ee neal hy dha per Fp ey Brey ft an as 7. in their a es — up to cage ary = 
whic u ) ram. Every case ave bad has shown a very decided anc 
is cls al nearly By of fixed capital depreciate during the ona and in pressure during the Gadiaas’ of the stroke, 
idleness ; but from my inquiries and researches | find it as difficult | fo}lowing, but below the line of normal diagram, as shown in my 
to measure the loss as it is to apportion, with any approach to | accompanying figure. Some of the cards were as severe as the 
accuracy, the respective injury done to labour and capital by | one shown and show the loop: others have been spoiled for effect 
strikes. by the inertia; nearly all recorded pressures between £30 Ib. and 
_ To obtain a general answer, I addressed my query to representa- | §20 |b, All cards were taken on a cylinder, or cylinders, of large 
tives of science, commerce, industry, capital, and labour. o inter- multiple-cylinder engines, and the cause was due in every case to 
weave the replies, as I had intended, with the views and opinions | parts overheating when under full or over-load test, and were not 
— re wear ¥ men former arena f pees live so much due to faulty design, but rather to oversight or neglect in 
after them,” wou many of your columns, therefore | propose 
to string together only ae half-a-dozen at present, which will 
generally indicate the rest, and I can issue the lot in a bulky 
booklet. As a 
Trade disputes are about as old as the beginnings of bargaining 
between the sellers and buyers of labour. Here it may be pointed 
out that strikes, as such, are incidents arising out of the modern 
relationship of free contract between employers and workmen, and 
have little real analogy with the revolts of servile or semi-servile 
labour in ancient or mediwval times. : Full " 
Professor Dicey, in an article written at the end of the nineteenth ; 
century, reviewing progress during the last two decades of it, 
described the tendencies in thought, on the whole, as a time of 
‘Conservative reaction,” and present-day writers and speakers 
have summarised the widespread turmoil in trade by the phrase 
‘‘labour unrest.” But to my tale, and I put first the reply from 
Mr. Charles Carpenter, the chairman of the South Metropolitan 
Gas Company, who succeeded the late Sir George Livesey, and is 
carrying out the co-partner scheme of that business statesman in 
a whole-hearted, sympathetic, and successful manner, Mr. 
Carpenter writes :—‘‘In reply to your letter I do not think it 
possible to give a hard-and-fast answer to your question, so much 
depends upon circumstances. More important than attaching the 
heavier loss to either one side or the other is the consideration of 
the best means whereby strikes may be avoided altogether. 
Certainly co-partnership goes very much further in this direction 
than any other remedy of which 1 am aware.” This reply may be | 
said to express the views of the a er eg 
pa oe paragon yl. wypaibeenge 5scectoe mae votes fama—ve Ae time of minimum clearance ; then, as the piston again moves out- 
capital is sunk, and a big army of labourers employed. Under the | Not only does it give a much lower 
co-partnership scheme, introduced by the late Sir George Livesey, | =—s — a “can ae Sar Bowser a0 tad dhe platen, 
after the strike at the London gasworks, the gas-workers have | tending to stop it, and is negative work. The effect can be both 
become shareholders, and all is well with labour at the South | heard and felt, and it is then quite time the load was taken off or 
pcs sa aap | engine stopped, before it shuts itself down, which a single-cylinder 
Dating Che seer Sagneadionntie yore, the “= weed mags A engine under the same conditions would do. There is little need 
a wa ie 4 pe : ee ee ee to mention the terrific stresses set up under these conditions and 
map dhe are Sobleehe mee prow se to me than sentient | wonder that sometimes a shaft gets ner or . en fl 
mining or productive engineering, and I consider him, from his | London, October 23rd. oe 
life’s study of and interest in economic social problems, entitled to | Ko : ; ile 
speak for the sanest of economic teaching applicable to trade and | _Sir,—With reference to the interesting contribution y I —_ 
commerce ; the political economy of Adam Smith, behind which H. Riall Sankey and W. J. Marshall in your issue of Octo! 2 ha 
throb the peace and plenty needs of humanity. Professor Orr | a _me to express an opinion regarding pre-ign) : oa 
writes:—‘‘ My sympathies are entirely democratic, and I feel | Neglecting such factors as spongy castings and lingering produc - 
anxious to see the labouring classes improved in their position in | of combustion, which ought not to occur ina good 1 oma art 
every way—physically, mentally, morally, and spiritually. I would | pre-ignitions occur through an abnormal volume of air ae owe 
not venture to condemn strikes unconditionally, but my experience | in during the suction stroke, resulting in a corresponding y ng : 
leads me to think that on the whole they rebound in suffering | compression temperature, which may itself ignite the charge, 0! 


GAS ENGINE INDICATOR DIAGRAMS. 


Dotted Lines Normal Diagram 
Preignition ” 











putting together or from water failure, the excessive heat igniting 
the charge much before the “‘ set” time, which, as the piston still 
moving inward further compressed the expanding gases, giving it 
a detonating effect, which attains its maximum pressure at the 
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: case accelerate the combustion until it approaches a detona- 
ng ‘This large charge is introduced when the suction valve 
closes sharply and esta lishes a pulsating column of air in the 
suction pipe, and opens again when a condensation is apprvaching 
the valve seat. This will be particularly noticeable when the 
suction valve is sticking, as it will then close more sharply. It 
also depends directly upon the kinetic energy of the air—i.e., the 
<peed——and this will be greater when the suction valve opens later 
pi" a partial vacuum has been established in the cylinder. 
"he remedy to avoid condensations is to make the cylinder end 
of the suction pipe bell-mouthed. 
Barrow-in-Furness, October 23rd. 


L. FENWICK OLIVER. 





sin, —The high pressure in agas engine diagram remarked upon 
in your review is due to two causes—some deposit in cylinder or 
art of engine inside cylinder being at a sufficiently high tempera- 
ture to ignite the charge ; this is in the body of the cylinder, possibly 
with a large surface so that the charge is heated considerably 
hefore ignition takes place; it becomes more explosive and an 
almost instantaneous inflammation of the whole charge is obtained ; 
further compression, of course, increases the abnormal pressure, 

| enclose a copy of a diagram | took off an engine over seventeen 
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years ago; this diagram was published and described: in the 
Mevhanical World, November 30th, 1894. This diagram is 
interesting because instantaneous inflammation of the whole charge 
did not result, as shown by the drop and rise further in the stroke, 
so the inertia of indicator piston has little effect. The engine 
this card was taken from was of the old type, with low compression 
and with exhaust seating bolted to the side. E. J. Davis, 
London, October 23rd, 








MARINE ENGINEERING OF TO-DAY AND ITS 
DEVELOPMENTS. 


THE fifty-fifth session of the Institution of Engineers and 
Shipbuilders in Scotland was opened in the Rankine Hall of 
the Institution, Elmbank-crescent, Glasgow, on Tuesday, 
24th inst., when the new president, Mr. E. Hall-Brown, de- 
livered his presidential address before a large assemblage of 
members. The subject of the address was mainly concerned 
with marine engineering from the point of view of present- 
day practice and with an endeavour to estimate at their 
proper value the various proposals at present being made 
to alter that practice with the object of attaining greater 
efficiency and economy. 

Further than referring briefly to various points which bear 
directly on present practice, the address did not deal with the 
history of marine engineering. From the time of the intro- 
duction of the triple-expansion marine engine till the 
introduction of the marine steam turbine there had been no 
outstanding innovation proposed in marine engineering. The 
period, however, had not been one of stagnation, but rather 
one of consolidation after an important advance. Improve- 
ments in detail were made from time to time, and the 
aggregate result was a distinct improvement in economy of 
fuel as compared with the earliest examples of the triple- 
compound engine. Once the principle of multi-stage expan- 
sion had been adopted and proved to be attended with 
cconomy, it was simply a question of degree whether the full 
expansion of the steam should take place in two, three, or 
more stages. Similarly, as soon as it was proved economical 
to use steam of 801b. pressure rather than steam of 301b. 
pressure, it became a question of practical workmanship 
rather than of any theoretical consideration what working 
pressure should be used. Practical considerations relative 
to the construction of boilers of large size for a considerable 
time limited the working pressure which could be used com- 
mercially. Although these difficulties have now practically 
vanished, and boilers can be constructed suitable for any 
working pressure, the gain to be derived from increased 
pressure is sure to be a diminishing quantity, even when 
measured solely by the amount of heat required per unit of 
work. When the increased cost of engines and boilers for 
higher pressures is also taken into account, it becomes 
apparent that with the present type of reciprocating engines 
no great advance in boiler pressure is probable over that at 
present in every-day use. While steam pressures up to 300 1b. 
have been used, it is probable that, viewed from a commercial 
standpoint, equally economical results could be attained with 
lower pressures. 

The introduction of the marine steam turbine, which will 
be associated for all time with the name of the Hon. Sir 
Charles Parsons, did not in its earlier stages seriously affect 
the supremacy of the reciprocating engine. This state of 
wflairs has, however, gradually changed during the last ten 
years ; and although at the present time it is not clear that 
the balance as regards fuel economy inclines more to one 
type than to the other, there are directions in which the 
turbine is undoubtedly supreme. This is especially the case 
in vessels of the largest size and speed. The recent successful 
application of speed-reducing gear to the steamer Vespasian 
has further widened the field of application of the steam 
turbine, and rendered its adoption for vessels of moderate 
speed possible. 

After pointing out that the successful introduction of the 
turbine, which discarded the traditions of marine engineering 
altogether, had entirely changed the mental attitude of 
marine engineers and of those responsible for the design and 
building of sea-going vessels of all kinds, Mr. Hall-Brown 
said that it had also engendered a much more sympathetic 
attitude towards proposed developments in various directions, 
and from this attitude he looked forward to enormous 
advances in marine engineering practice. He compared the 
ready and acute attention which the internal combustion 
engine, especially of the Diesel type, was at present receiving 
to the similar progressive spirit which existed about the 
period 1881 to 1886. when the matter of radial valve gears 
and stéam distribution, as well as other modifications in 





practice, were almost all-absorbing. In a lengthened and 
well-informed section of his address Mr. Hall-Brown then 
proceeded to draw valuable lessons from the experience of 
that time, recalling in connection with the movements then 
at work the names of Hackworth, Joy, Kirk, Bryce-Douglas, 
Brock, Bremme, Wyllie, Morton, and many others. 

New proposals, continued the speaker, are to-day receiving 
more favourable consideration than they have hitherto 
done, many causes having contributed to this result. He 
believed that the success of the steam turbine had contributed 
naore to bring about this change in the mental outlook of 
marine engineers than any other single cause. To attain, 
however, the economy and all-round efficiency of the marine 
engine in its most approved form with a minimum of expendi- 
ture in all senses it was necessary that each possible line of 
advance should be carefully studied and its advantages and 
disadvantages accurately estimated. 

Taking as a starting point in such an investigation an 
ordinary triple-compound engine working with saturated 
steam of 180 lb. boiler pressure, the steam being generated in 
ordinary return-tube boilers of the Scotch type, the first point 
to be noted was that the engine existed for the purpose of 
driving the ship, and its performance was to be measured, not 
by the amount of fuel required for the production of a unit of 
power at the engine, but by the amount of fuel required per 
unit of power expended upon the actual propulsion of the 
ship. This implied that to obtain the highest results the 
conditions must be such as corresponded with maximum pro- 
peller efficiency, and consequently the speed of revolution 
should be fixed by the propeller and not by the engine. 
With a reciprocating engine this was quite a simple 
matter, but with a direct-coupled steam turbine it had 
always been necessary to make a compromise, with a corre- 
sponding loss of efficiency both at the turbine and at the 
propeller. Although a screw propeller was a fairly elastic 
instrument as regarded the proportions corresponding to 
maximum efficiency, it should be recognised that any great 
departure from standard practice as regards either diameter 
or pitch was likely to be followed by a substantial loss. In 
the case of an ordinary cargo vessel of full form, for instance, 
to reduce either the diameter or the pitch of the propeller so 
as to allow of increased speed of revolution would invariably 
reduce the efficiency of the propeller. The importance of 
this point was now being recognised both for cargo vessels 
and for vessels of finer form and higher speed, and speed 
reducing gear was being applied both to cargo vessels and 
high-speed torpedo craft. In a paper read before the North- 
East Coast Institution of Engineers and Shipbuilders a good 
many years ago the speaker advocated high-speed engines 
for cargo vessels, the engines being connected to the propeller 
shafting by means of gear wheels, so as to reduce the speed 
of the engine to that of the propeller. The proposal was 
never carried into effect, and the first application since of 
such a reducing gear of any considerable size was that in the 
Vespasian. 

The speed of a steam turbine was always too high for the 
screw propeller, and it was in this connection that the 
demand for a speed reducing gear first became acute. There 
were at least three principal systems proposed—that of 
machine-cut toothed gears, as fitted to the Vespasian ; 
electric transmission from a dynamo, driven by the 
steam turbine to an electric motor on the propeller shafting, 
and the hydraulic system associated with the name o 
Fiéttinger. Each system had merits of its own, and time 
alone could show which would secure most general adoption. 
The high efficiency of accurately cut tooth gear, and the 
success which had attended the installation in the Vespasian, 
would have the tendency to incline mechanical engineers to 
favour that system. 

Although the steam turbine was the most extreme case of 
divergence .trom the speed at which a screw propeller ought 
to run, it was evident that some of the proposals now taking 
form for fitting internal combustion engines to ships would 
suffer from the same cause, and in estimating the results to 
be obtained from the use of these internal combustion 
engines this was a point which must be allowed for. It 
might be that this would be rectified in future either by 
introducing reducing gear or by designing the engines for 
lower speeds. However that might be, it was evident from 
the few particulars already published of sea-going vessels 
driven by means of oil engines that the speed attained .was 
considerably less than would result from the use of recipro- 
cating steam engines developing the same amount of power. 

Returning to the triple-compound engine working at 
180 1b. pressure which the speaker proposed to use as a basis 
of comparison, a well constructed engine of this class would, 
he said, have a mechanical efticiency of 94 to 95 per cent. when 
driving its own air, circulating and feed pumps. The speed 
of revolution could be settled by the requirements of the 
propeller entirely and the engine designed to suit that speed, 
so that the maximum propeller efficiency could be attained. 
Such an engine would require 134 1b. strain per indicated 
horse-power per hour, equivalent, with ordinary good coal, 
burned in the furnace of a Scotch boiler having an efficiency 
of 70 per cent., to a consumption of 1.5 1b. per indicated 
horse-power hour. The engine might be considered the 
development of the conservative policy of the last twenty 
years, and could not be said to differ in any material point 
from the first triple compound engine produced. Built as it 
usually was with three cylinders and three cranks placed at 
angles of 120 deg. to each other, such an engine gave a fairly 
uniform turning moment which was greatly in favour of 
propeller efficiency, and the load upon the various parts were 
moderate in relation to the working pressure. It was there- 
fore a fairly cheap engine to build and to keepin repair. An 
additional advantage of great importance was that the 
management of such an engine presented no difficulties to 
the average sea-going engineer. With coal at 12s. per ton, 
which was the price of good steam coal trimmed on board in 
Glasgow Harbour, a triple compound engine would give 
10 horse-power hours for one pennyworth of fuel. 

While the design of the triple compound engine was to-day 
practically what it was twenty years ago, much has, of 
course, been attempted and achieved in the way of greater 
economy of fuel. Although the use of saturated steam was 
still almost universal in British-owned vessels, there was 
every indication that at sea, as on land, the advantage of 
superheated steam would shortly lead to its general adoption. 
While the economy to be obtained by the use of superheated 
steam had always been admitted, the practical difficulties which 
caused its use to be abandoned many years ago tended to 
make marine engineers exceedingly cautious with regard to 
its readoption. Fortunately, these difficulties had now been 
entirely overcome, and steam of fairly high superheat could 





now be produced and used as safely as saturated steam, and 
that without any great alteration in the design of the 
engine. The amount of saving which might be obtained by 
the use of superheated steam was very considerable, and 
might amount to 15 or 20 per cent. of the coal consumption 
with a superheat of 150 deg. Fah. to 175 deg. Fah. 

After briefly discussing several of the superheating systems 
now in use, the speaker proceeded to refer at some length to 
the efforts at attaining a high degree of fuel economy by the 
use of extremely high working pressure in conjunction with 
superheating, and with multi-stage feed-water heating as 
exemplified in the five-crank engines of the steamers Inch- 
mona and Inchmarlo, built from Mr. Mudd’s designs at the 
Central Marine Engine Works, West Hartlepool. Although 
no data of any scientific trial of the machinery of either of 
these vessels was available, the speaker had been assured 
that in actual service the consumption of coal did not exceed 
11b. per indicated horse-power per hour. It was probable 
that further adoption of the system in its fullest develop- 
ment had been prevented by the first cost of this arrange- 
ment of machinery. The question of cost was of course a 
matter of vital importance, especially in marine engineer- 
ing, where the items of depreciation and insurance were 
extremely heavy, and a small capital expenditure was a very 
great advantage. 

The great importance which the designer of the five- 
crank engines attached to uniformity of turning moment 
reminded the speaker that this was a point affecting pro- 
peller efficiency which was frequently overlooked. A screw 
propeller would only work at maximum efficiency when 
revolving uniformly, and any lack of uniformity in turn- 
ing moment produced a very sensible diminution in effi- 
ciency. This was a point upon which there had been very 
few experiments, but it was one well worthy of consider- 
able attention, owing to the proposal for extensive use of 
internal combustion engines, which, unless fitted with very 
heavy fiy-wheels, were apt to be very irregular in angular 
velocity. 

The condensation of steamand the production and use of 
high vacua had recently received much attention trom marine 
engineers, partly because in steam turbine design it had 
always been recognised that a very high vacuum was neces- 
sary for maximum economy. The question, as concerned 
reciprocating engines, was surrounded with complications. 
There was at all times a considerable difference between the 
back pressure in the low-pressure cylinder during exhaust and 
the pressure in the condenser. This difference could be re- 
duced by increased size of ports and more careful design of 
the various passages leading to the condenser. In this way 
the actual difference between the two pressures had been re- 
duced in certain cases much beyond the difference common, 
viz., 3 lb. to 341b. The precise loss and gain in this line of 
experiment was uncertain, but it was at least established that 
the gain exceeded the loss, and that it would be found worth 
while paying some attention to the design of the ports of the 
low-pressure cylinder and of the passages leading to the con- 
denser. 

From the condenser and feed-heating arrangements to the 
boiler is an easy step, and Mr. Hall-Brown at this point 
directed attention to the latter. While the last ten years or 
so had seen the water-tube boiler replace the ‘‘ Scotch ’’ as a 
steam generator in naval vessels, the last-named was still 


f | practically the universal boiler in vessels of the mercantile 


marine. The questions of weight and quickness of steam- 
raising were not generally of great importance in merchant 
vessels, and it was probably because of the superiority of the 
water-tube boiler on these two points that it had been so ex- 
tensively adopted in warships of all classes. As far as 
efficiency was concerned, the speaker said, there seemed to be 
little difference between a well-designed water-tube boiler and 
a properly proportioned Scotch or return-tube boiler. 

Utilisation of the waste gases for the working 
economisers of various forms next engaged the attention of 
the speaker, and he was of the opinion that good results 
would be obtained from an economiser consisting of small 
tubes, so as to ensure a high speed of water flow over the 
heating surface, together with a fan to induce sufficient 
draught, somewhat on the lines advocated by Prof. Nicolson 
in his paper on ‘‘ Boiler Economics’’ read before the Insti- 
tution last session. Such an apparatus would probably add 
8 or 10 per cent. to the net efficiency of the boiler installa- 
tion, atter allowing for the power necessary to drive the fan. 

Mechanical stoking as a source of fuel economy—apart 
from its other economic advantages—was another matter 
which had received less attention from marine engineers than 
it deserved. As showing what was being actually accom- 
plished in land installations, the speaker referred to copies of 
tests of installations of steam generating plants constructed 
by the Babcock and Wilcox Company. In one of these the 
combined efficiency of boiler, superheater and economiser was 
set down as 87.9 per cent. Fuel economy being at least as 
important at sea as on Jand, the means by which this excel- 
lent result had been obtained were well worthy of the close 
attention of marine engineers. 

(To be continued.) = 
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INSTITUTE OF MARINE ENGINEERS.—At the Institute of Marine 
Engineers on October 23rd, a paper on ‘‘Steam Turbine Theory ” 
was read by Mr. F. J. Kean, B.Sc. The author said that the most 
convenient way to measure the energy liberated in a turbine in 
thermal heat units was to use the temperature entropy diagram. 
In the ideal case of the Rankine Ciausius cycle the expansion was 
perfectly adiabatic; no heat being taken in or given out, the 
entropy remained the same. In an actual steam engine there was ~ 
loss by condensation and radiation from the cylinder walls, while 
in the case of a steam turbine of the Parsons type the energy 
wasted in steam friction returned to the steam and more than 
counterbalanced the radiation losses. The secret of power in 
expansive working was to cause the steam to give up its heat ; the 
wetter the steam at exhaust the more efficient the turbine, pro- 
vided the dryness fraction at exhaust was not less than the 
adiabatic value. He bad attacked the question of turbine efficiency 
by collecting and tabulating the properties of steam at a number 
of different pressures, starting on the 150 lb. absolute as the 
initial condition. He then found the work done, and the dryness 
fraction as the expansion continued adiabatically, until a pressure 
of 1 lb. absolute was reached. This represented the case of an 
ideally perfect turbine. He then outlined a method of calculating 
friction losses, and drew up tables showing at all points the entropy 
and dryness fraction of the steam under varying conditions of ex- 
pansion. Summarising the figures, it was found that when the 
steam expanded adiabatically from 150 lb. absolute down to 1 Ib. 
absolute the heat available for work per pound was 315 0 B.Th.U.; 
when there was a loss of 10 per cent. in each expansion the heat 
available for work was 320.9 B.Th.U., with 20 per cent. loss it was 
326.6 B.Th.U., with 30 per cent. loss it was 332.1 B.Th.U., and 
with 40 per cent. loss it was 337.4 B.Th.U, 
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DOCK EXTENSION AT LEITH AND 
NEWHAVEN. 

THE Leith Dock Commissioners have authorised the placing 
of an order for a new hydraulic swing bridge at the Old Dock 
with Sir W. G. Armstrong, Whitworth and Co., Limited, 
Newcastle-on-Tyne. They have also agreed to accept the 
offer of Cowans, Sheldon and Co., Limited, Carlisle, for the 
provision of a crane of 110 tons capacity and capable of lift- 
ing to about SOft. above the water level of the dock, and 
projecting 42ft. from the face of the quay. It will thus 
reach considerably beyond the centre of the largest steamer 
which could pass through the locks. The foundations, 
sidings, &c., for the crane will cost about £2800, and the 
crane itself about £8000. A sub-committee of the Dock 
Commission has reported in favour of proceeding with a long 
mooted extension of Newhaven Harbour, and the linking of 
it up with the Port of Leith. This extension will embrace 
an area of about 30 acres, and involve an expenditure of 
£200,000. The contemplated work includes the deepening 
of the Newhaven entrance channel, so that fishing vessels 
may enter at any state of the tide, the building of a market, 
and the provision of other facilities for the fishing trade. 
This part of the project will be proceeded with as soon as 
parliamentary powers are obtained. The larger part of the 
scheme—the linking up of Newhaven and Leith—will not be 
carried out for some time, but when undertaken will involve 
an expenditure of £400,000, and will include the lengthening 
of the pier and the deepening of Leith entrance channel. 
The fine new graving dock, which has been under construc- 
tion for some time, with entrance from the Imperial Dock, 
is now practically complete, and only requires some of the 
pumping plant and other power equipment to make it ready 
for being brought into service. 








REINFORCED CONCRETE TELEGRAPH POLES. 





SOME reinforced concrete poles intended for telegraph line 
purposes have recently been constructed and tested by the 
British Improved Construction Company, Limited, of 47, 
Victoria-street, S.W. We have been provided with the 
results of the tests on one of these poles, and propose to set 
them briefly before our readers. The poles were of square 
cross-section hollow in the middle and with chamfered corners. 
They were tapered from top to bottom. The dimensions 
were i6in. square at the base and Sin. square at the top. 
The thickness of concrete was 2in. throughout, so that the 
hole at the bottom was 12in. square and at the top 4in. 
square. The pole was 44ft. 6in. long, and for the purposes of 
the test it was fixed vertically and firmly embedded in a mass of 
concrete to a depth of 5ft. Gin, The reinforcement consisted of 
248 wires, jin. diameter, of steel with an ultimate 
tensile stress of from 35 to 38 tons per square inch. The 
arrangement of the wires is shown in the cross section— 


Fig. 1. Fifty-six of the wires were assembled together in 
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Fig. 1—SECTION OF BOTTOM OF POLE 


each corner. They were held in position by mild steel tic 
plates jin. by jzgin., spaced at about 2ft. centres apart, but 
no binding wires were employed. The area of steel at the 
base was about 6.85 square inches, and of the concrete at 
the same place 106 square inches. 

The tests consisted of exerting pulls of varying strength on 
the pole by means of a wire rope attached to the pole by a 
clip placed at a point 38ft. 6in. above the top of the concrete 
foundations. This rope was run over the pulley of a crane 
jib—see Fig. 2—arranged at a height approximately the 
same as the point of attachment of the rope to the pole, and 
was then taken down to a Salters’ balance of 3 tons capacity 
graduated in half-hundredweights, so that readings might be 
taken. The balance was connected to a geared winch by 
means of a chain. The tests were carried out on the 10th, 
13th, and 16th of this month at the company’s works, 
Stevenage-road, Fulham. 

The test on October 10th consisted in applying varying 
loads up to 354 cwt., and noting the deflection and perma- 
nent set, the load being released in each case, so that the 
latter might be measured. The loads applied were 3, 5, 10, 
124, 15, 174, 20, 224, 25, 274, 30, and 354 cwt. The corres- 
ponding deflections were fin., 2in., 4}in., 5in., 6}in., 8in., 
9in., 10gin., 12in., 14in., 14fin., and 194in. Up to a load to 
223 cwt. no permanent set could be observed. A load of 
25 cwt. produced a permanent set of fin.; of 274 cwt., gin.; 
of 30 cwt., Zin.; and of 254 cwt., ?in. It is pointed out that 
to the above weights should be added _1°cwt. for the weight of 
the spring balance and chain. 

On the 13th October seven separate tests were applied to 
the pole. In the first five, progressive loads were put on the 
pole, the maximum pull, deflection and permanent set being 
set out in the following table :— 


Test Maximum Deflection Permanent 
ving pull in ewt. in inches. set in inches. 
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In the sixth test the load was gradually increased to 
o7$ cwt. At this point, when the deflection was 34in., the 





chain on the drum of the winch broke. The pole flew back, 
and after vibrating for a short time regained its vertical 
position, and it was found that no permanent set was shown. 
In the seventh test the load was taken up gradually to 60 cwt. 
The deflection at this point is given as 374in., and the 
‘* permanent set ’’ measured immediately after the release of 
the load was 2in. After the expiration of an hour and a-half, 























Fig. 2—METHOD OF TESTING 


however, it was found that the deflection had become reduced 
to jin. 

A slight hair crack was obeerved on the tension side about 
5ft. 6in. above the foundation when the load was 334 cwt. 
When the load was 36 cwt. slight hair cracks appeared at 
regular intervals of about 6in. to Yin. apart. At 41 cwt. 
a slight shear crack appeared, starting at 33in. above 
the foundation and extending vertically at a distance of 
2in. from tbe tension side for 3ft. Gin. in length. At 46 cwt. 
hair cracks occurred regularly every 3in. or 4in. on the 

















Fig. 3—-LEFT SIDE AND BACK OF POLE 


tension side. At 51 cwt. cracks on the tension side were 
noticed to be travelling across the sides of the pole to within 
6in. of the compression surface. At 61 cwt. (60 cwt. plus the 
weight of balance, &c.) the shear crack was more pronounced, 
and hair cracks on the tension side occurred about lin. 
apart. No signs of failure were observed on the compression 
side at this load, and as this was the limit of the gauge on 
the testing apparatus, the test was discontinued. For this 
test a more powerful winch and a spring balance of greater 
capacity were employed than in the tests on the 10th inst. 
The weights above mentioned must be increased by 1 cwt. 
for the weight of the balance, &c. 

On the 16th October the pole was tested to destruction. 
There were two tests. In the first the load was increased 





from 20 cwt., when the deflection was 9in., to 92 owt., when it 
was 66in. The permanent set was found to be 2lin. at 


ee 

this point, and the cracks on the tension side and tho she. 
cracks were more numerous and pronounced. No sigia at 
failure on the compression side were, however, observed 
In the second test the load was again applied, and the first 
signs of failure were observed on the compression side at th 
surface of the foundation, when the pole was deflected 73in, 
When the deflection had reached 78in. the pole failed a 
pletely on the compression side. The amount of pull in this 
case has not been given to us. 
The appearance of the pole after failure is shown in the 
two engravings, Figs. 3 and 4. We are informed that after 














Fig. 4—RIGHT SIDE AND FRONT OF POLE 


the test the pole was found, on examination, to have failed 
almost equally for its whole length on the tension and shear 
sides, and that no signs whatever of local weakness were 
evident. On the compression side the pole showed signs of 
failure only from the base up t> about 2ft. above it. The 
total bending moment at the base of the pole is given as 
4,863,936 inch-pounds. A 12-ton spring balance and a 5-ton 
winch were used in this destruction test, and two tons must 
be added to the weights given to allow for the balance, 
chain, &c. 


THE AWARDS AT THE TURIN EXHIBITION. 





WE have just received from the Exhibitions Branch of the 
Board of Trade the official lists of the awards made to British 
exhibitors at the Turin Exhibition. This list reveals just as 
many absurdities as have those of the other exhibitions of 
recent years. It is too long to publish in full, but the follow- 
ing table represents the numbers of different grades of awards 
which have been made:—Grand Prix, 324; Diploma of 
Honour, 107; Gold Medal, 159; Silver Medal, 66; Bronze 
Medal, 19; Diploma of Merit, 4 ; Hon. Mention, 4. 

In addition to the foregoing, 35 exhibits are classed as 
Hors Concours. Presumably these would have all received 
the Grand Prix. Adding these to the 324 above mentioned 
we arrive at a total figure of 359, which is actually four more 
than the aggregate total of all the other awards taken to- 
gether. This is really neither more nor less than a farce. 
It means that a Grand Prix cannot be taken as a serious 
guarantee of quality or excellence, and that anything less 
than this suggests exhibits of a very inferior quality. We 
have remarked on this anomaly in the cases of previous 
exhibitions, and have pointed out how valueless is the sys- 
tem of giving awards which at present prevails. It appears 
that it is customary always to award the Grand Prix to an 
exhibitor who has received one at any previous exhibition, 
regardless of the nature and quality of his exhibit. Hence, 
any holder of a Grand Prix could show what worthless stufi 
he liked and still obtain the award. We admit that it 1s 
very unlikely that a British manufacturer would do such a 
thing, but it shows to what possible abuses the system !s 
liable. 








4 ‘Tue construction work in the hands of the Bolivian 
Railway Company is proceeding with despatch. According to 
the Contract Journal the line from Rio Mulato to Potosi 1s 
already in operation for the first 80 kiloms., and 93 kiloms. of 
track-levelling work have been completed. It is stated that the 
whole line will be in operation by the month of February, 1912. 
This line will give a great stimulus to the tin industry in and 
around Potosi, 
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MOTOR TRACTORS IN THE ARGENTINE. 
(From a Correspondent.) 

17 is very probable that not 5 per cent. of the Englishmen 
in the world have any full conception of the enormous size of 
the Argentine Republic. If they had, then knowing the fact 
that the present population is about six millions, they would 
realise that something more than mere hand labour is 
required to cultivate the vast stretches of plains, the fertility 
of which is supplying large quantities of grain to the world’s 
markets. Each year the railways open up still more ground, 
and the labour quection becomes acuter. 

The Government of the Province of Buenos Aires realised 




















THE ORUGA 


that hands alone cannot do the work, and accordingly under- 
took the task of finding the most suitable machine for break- 
ing up and preparing the ground, bearing in mind at the 
same time that such a machine must be serviceable for road 
locomotion and for driving farm machinery. To this end, 
it announced a competition for tractors, using petrol, 
kerosene, or crude oil as their fuel, Coal is far too expen- 
sive in this part of the world for economical working. 
Moreover, the petrol tractor has the adventage that it can 
be started and stopped at any moment without incurring 
expense ; and another point which is of great importance 
here is that it does not matter much what quality of water 
is available. In many saline districts the water for the 














ASCENDING AN INCLINE 


steam engine has to be brought miles. In such districts as 
these railway engines carry their own water, as the local 
water is ruinous ‘to the boilers. If straw be used as fuel 
another man is required to be continuously firing. Straw, 
however, is not at all times available, and for long-distance 
transport impractical. 

Naturally the repairs to a motor tractor ure more com- 
plicated than those needed by its steam competitor, and it is 
more likely to get out of order. For this reason simplicity 
was to have been a serious factor for consideration in these 
trials. In spite, however, of the fact that at least ten 
different engines of this type are imported into the country, 
only one presented itself for trial, so that the competition as 














CROSSING A DITCH 


such became valueless. The lack of interest displayed is 
astonishing, seeing that the winning machines would have 
done _excellent business in the coming harvest, which 
promises to be a record one. 

The machine presented for trial is the product of the Holt 
Manufacturing Company, of Stockton, California. It is 
called the ‘‘ Oruga,’’ or in English, the ‘‘ Caterpillar,” and 
18 a modification of a similar machine used in the Boer War, 
but in that case was driven by steam. As will be seen from 
the accompanying engraving, its name is certainly appropriate. 
Although somewhat noisy in its operation, there is no doubt 
as to its “ getting there.’’ On the way to the fields where 





the trials took place was a bad place in the road where there 
was at least 15in. of soft mud, about 20 yards in length; 
this it passed with ease, not sticking in the very least. The 
second photograph shows the motor ascending an incline of 
at least 1 in 3 without any great effort, and the third was 
taken at the moment of crossing a ditch with its full comple- 
ment of ploughing discs behind. The guide wheel in front 
is over 3ft. high in the air; here a wheel tractor would 
certainly have stuck hopelessly. Working with a 28 disc 
plough behind it, but on firm ground, not the least slip was to 
be detected. ‘The makers claim that the tractor will pass over 
any track drawing its full load. This seems probable, for the 
motor, so to say, carries its own road with itself, and where 
the ordinary wheel would only dig itself deeper in, this 
tractor would sink till it found firm bottom, and then move 
out on its endless floor of grips. 

The actual weight of the machine (74 tons) rests on the 
links of the endless chain, leaving the driving sprockets and 
chains free to move with the body of the tractor. Stout 
double springs ensure an easy carriage, and the drive to the 
sprockets is transmitted through a cushioning device, con- 
sisting of two heavy springs which prevent shocks to the 
gearing. The engine has no differential gear, but for turning 
sharp corners, if the front guide wheel is not enough, the 
driver releases the clutch of the inner endless chain, and 
leaves the outer one to do the work. To allow this the driving 
axle is divided, and is held in position with a long sleeve. 

The motor itself is of the four-cycle type with coil and mag- 
neto ignition and a Schleber carburetter. These carburetters 
are good, but are said to betoo delicate for the rough work in 
the camp, and it is thought might with advantage be substi- 
tuted by some simpler make. The only peculiarity which dif- 
ferentiates this motor from others is that the tappet rods are 
revolved by a simple device in their up and down motion, 
with the object of ensuring that they shall wear down round. 
A ventilator fan for cooling, and oil and petrol circulating 
pumps, complete the equipment. The load per square inch 
on the ground is given as 7 lb., whereas in wheel tractors 
it can be as high as 80 lb. 

For driving farm machinery a shaft is carried out at right 
angles to the body of the engine, so that in order to tighten 
the belt the engine has only to be moved forward slightly. 
The nominal horse-power of the tractor is 60 horse-power, of 











HAULING A PLOUGH 


which the makers claim that it will develop 95 per cent., but 
it is not probable that at the trial the machine was working 
at its full power. The speed of the tractor was about 64 miles 
per hour, and there was a draw-bar pull of a little under three 
tons at this speed. During the test 15 acres of ground were 
ploughed in four hours with 70 litres of petrol at a cost of 
14.65 dols., including the wages of a mechanic at 5 dols. and 
a labourer at 3.50 dols. a day respectively, and petrol at 
5.20 dols. the case. 

In general construction the tractor is typically American, 
and cheap, but apparently suited to the needs of the country. 
In conversation with the secretary of the Commission, the 
writer received a hint which justifies this cheap construction 
and should be passed on. While he acknowledged that 
England sends out the best agricultural machinery in the 
world, it is also the most expensive. ‘If England would send 
cheaper machinery she would sell much more to us, for at 
present with the money saved in buying an American machine 
we can make fifty times as much money in the soil and well 
afford to pay for a new one in perhaps two years’ time.’’ 
These were the engineer’s own words. 








NEW MAIN LOW-LEVEL SEWER FOR THE 
SOUTH SIDE OF LONDON.t 


By R. M. Gioyng, M. Inst. C.E. (Member), District Engineer, 
London County Council. 


THIS sewer forms part of the great scheme for increasing the 
drainage facilities of London, which is being carried out by the 
London County Council, on the advice and under the direction 
of the Chief Engineer, Mr. Maurice Fitzmaurice, M. Inst. C.E. 
It passes through the boroughs of Battersea, Wandsworth, 
Lambeth, Camberwell, and Deptford, under Deptford Creek, 
to the Deptford pumping station, where the sewage will be 
pumped into the low-level outfall sewers, which convey sewage 
to the Crossness Outfall Station. A short length of this new sewer 
was constructed some five years ago, and is at present acting as a 
storm relief for the Wandle sewer in South-street, Wandsworth, 
by conveying storm waters, vi@ North Side, Wandsworth Common, 
and Vardon’s-road, Battersea, to the Falcon Brook pumping station 
in York-road, Battersea. 

The new works commence in the Borough of Battersea at the 
west side of the London and South-Western Railway at the junc- 
tion of North Side, Wandsworth Common, with Vardon’s-road, 
by a connection with the sewer mentioned in the previous para- 
graph, so that in future the portion of existing storm relief sewer, 
between this point and South-street, Wandsworth, will become 
part of the main sewer, and the length from Vardon’s-road to the 
Faleon Brook pumping station in York-road, Battersea, will con- 
stitute the storm relief. The sewer now being constructed is, 
including connecting sewers, about eight miles in length, varies in 
diameter from 6ft. to 8ft., and is built partly in brickwork and 
partly in cast iron rings, lined with blue bricks and concrete, 
practically the whole !ength being tunnelled at depths from the 





*1 dol. Argentine paper is worth 1s. 9d. English money. 

+ Abstract of a paper read before the Institution of Municipal and 
County Engineers at the Metropolitan District meeting, held at Battersea, 
October 21st, 1911. 





surface to invert level varying from about 22ft. to about 70ft. 
The gradients of the main sewer are 1 in 1851 and 1 in 2640. 

The brickwork portion, about 15,950ft. in length, consists of 
two rings of wire-cut rough red bricks and one ring of pressed 
bricks, the lower half of the inner ring being of pressed blue and 
the upper half of pressed red bricks. This work was tunnelled 
through the London clay from shafts sunk at intervals by the usual 
method of short headings in advance of the length, afterwards 
enlarged to the proper diameter. The working shafts on the 
brickwork portion of the main sewer were excavated and tim- 
bered in the usual manner, and were later on converted into 
permanent manholes or side entrances. The timbering of the 
lengths, which measured 7ft. 6in., consisted of 7in. diameter larch 
bars and Ijin. poling boards, with the necessary sills, props, &c, 
All bars were removed, and the space between the back of the 
outside ring of the sewer and the poling boards, where these were 
left in, or the clay, where the boards were removed, was packed 
solid with brickwork in cement. The rate of progress on the brick- 
work sewer was excellent, one length per day per face, or 90ft. per 
week at each pit being regularly built week after week. 

There are three connections to this part of the new sewer, in 
addition to the one with the sewer built some five years ago at 
Windmill-road, Battersea, viz., one left for future extension south- 
wards into Wandsworth; one with the Falcon Brook sewer at St. 
John’s-road, Battersea; and one at Fontarabia-road, Battersea, 
by means of a connecting sewer with the Heathwall sewer at 
Wickersley-road, Battersea. At frequent intervals side entrances 
ur manholes have been constructed to provide for access to the 
sewer, 

The ironwork portion of the sewer, about 26,200ft. long, consists 
of cast iron rings jin. thick, lined with fine concrete, the invert 
and up to springing being of pressed blue bricks; each ring is 
made up of six segments and a key piece with internal flanges 6in. 
deep by l}in. thick, and fin. stiffeners, and measures 2lin. in 
length. The rings vary in external diameter from 9ft. 4in. to 
9ft. 10in., and form a completed sewer when lined of 7ft. 6in. and 
8ft. diameter respectively. The greater part of this length was 
constructed with the help of shields through water-bearing gravel 
and sand, and under compressed air. The working shafts on the 
ironwork portion are of cast iron cylinders 20ft. and 16ft. lin. in 
external diameter, made up of rings 4ft. in depth, each ring con- 
sisting of twelve segments. The bottom ring of all was furnished 
with a cutting edge, and the method of sinking was to erect the 
cutting-edge ring after excavating for a few feet from ground level, 
and then by continually excavating from inside the shaft and add- 
ing fresh rings to sink the shaft to water level. On getting down 
to water level an air-tight iron floor was fixed in the shaft with an 
air lock, and further excavation proceeded with under compressed 
air. 

The necessary air-compressing plant is installed at three of the 
working shafts, and comprises the following, viz.:—At Knatchbull- 
road, Camberwell, two high-pressure and six low-pressure machines 
by Reavell and Co., Ipswich, all driven by two-phase motors. The 
high-pressure machines have four cylinders, each Sin. diameter by 
7in. stroke, and run at a speed of 280 revolutions per minute, 
maintaining an air pressure of 80 Ib. per square inch in the receiver 
to feed the grouting machine and intensifier for working the 
shield. They are belt-driven, and are fitted with automatic belt- 
shifting device and all usual fittings. The six low-pressure 
machines each have four cylinders, 13in. diameter by (in. stroke. 
Two of these machines are fitted with hand unloading valves on 
three of the cylinders, to enable one or more to be cut out if 
required. They all run ata speed of 300 revolutions per minute, 
and are capable of compressing a total quantity of 3000 cubic feet 
of free air per minute to a pressure of 15 1b, per square inch. 

The station at Sedgmoor-place, Camberwell, contains two high- 
pressure machines and six low-pressure, the design and dimensions 
uf which are exactly similar to those at Knatchbull-road, except 
that in these machines there is no unloading device, the quantity 
of air delivered being regulated by the speed of the motors, which 
are of the continuous-current variable-speed type. 

The station at Goodwood-road, Deptford, also contains two high- 
pressure machines and six low-pressure, and is an exact repetition 
uf the station at Knatchbull-road, with the exception that the six 
low-pressure machines are fitted with Reavell special friction 
clutches, and all are driven from single-phase motors, In addition 
to the foregoing, this station has an Ingersoll-Rand compressor 
capable cf compressing 2637 cubic feet of free air per minute to a 
pressure of 15lb. per square inch. Each plant is fitted with two 
pairs of after coolers for cooling the air before it is supplid to the 
tunnels. 

The shields were constructed by Markham and Co., of Chester- 
field, and are lin. larger in diameter than the outside diameter of 
the cast iron rings. They are pushed forward by hydraulic 
pressure acting on any or all of the eight rams, 7in. in diameter, 
with which each is fitted. By this individual control of each ram 
corrections can be made if necessary in either line or level, and 
the shield driven accurately round curves. The pressure is 
obtained by taking water from the ordinary water mains in the 
streets and leading it to a Hayward-Tyler air-driven hydraulic 
pump, mounted on a tank on wheels, which is drawn ahead by the 
shield as it advances. The air cylinder of this pump is double- 
acting and 7in. in diameter, the ends of the lin. piston-rod forming 
the plnngers for the hydraulic force pumps, The air is admitted 
to the air cylinder at about 601b. per square inch, the hydraulic 
pressure being transmitted from the force pump to the shield rams 
at about 2940 lb. per square inch. When all the rams are working 
the pressure exerted is over 400 tons. 

Up to the present time the air pressure required has not been 
more than from 5]b. to 61b., but while passing under Deptford 
Creek, which is subject to the influence of the tide, a considerably 
greater pressure will no doubt be required. At high water there 
will be a difference between the water-level in the Creek and the 
invert of the sewer of about 30ft. 6in. 

The progress in this part of the work is also excellent, an 
average of from six to seven rings being erected in twenty-four 
hours at each face. To ensure water-tightness, the flanges of all 
segments are machined except for a space lin. in depth on the 
inside, where the iron is jin, less in thickness than the fiange. 
When two segments are bolted together there is therefore a space 
lin. deep by jin. wide, forming a groove, which is caulked with 
lead wire and with iron filings and sal ammoniac, the latter 
making an efficient rust joint. The bolt holes are made water- 
tight by yarn grummets well soaked in red lead, which are 
squeezed into them under the iron washers placed on the bolts at 
each end, while the grout holes, besides being sealed by the grout, 
are furnished with yarn grummets and screw plugs. 

The whole of the plant at these shafts is worked electrical'y, the 
materials being handled on the surface and lowered down the pits 
by 3-ton electric locomotive cranes, and hauled along the tunnels 
by an 8 h.p. electric locomotive. The tunnels are lighted by 
electric light, and telephonic communication is available between 
the men working in the compressed air and those at the shafts out- 
side the air-lock. ° 

On the ironwork length there are eight connections; one at 
Knatchbull-road, Camberwell, from which a new sewer has 
been constructed to join the existing low level at St. Mark’s-rcad, 
Lambeth ; one at Camberwell-road with the existing Earl sewer ; 
one at Southampton-street with a local sewer; two at Asylum-road, 
Camberwell (one with the White Post-lane main, and one with a 
local sewer); one at Kender-street, Deptford, with the existing 
main low-level sewer ; and one at Amersham-vale, Deptford, also 
with the main low-level sewer, while an ‘‘eye” has been left at 
Jeffrys-road, Lambeth, for a future connection with the Heathwall 
sewer. 

Large cast iron penstocks and timber dams are provided at all 
the main connections, so that the flow of sewage can be cuntrolled 
in either the existing or new sewers. The penstocks are provided 
and fixed under a separate contract with Messrs. Markham and Co., 


.! and all the other work is being carried out by Messrs, Griffiths and 
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Co., contractors, of London-wall, the value of their accepted esti- | 


mate being £481,553 9s. 1ld. The amount of brickwork used in 
the brickwork portion of the sewers, including side entrances, &c., 
is about 27,400 cubic yards, and the weight of cast iron in the cast 
iron portion, including penstock chambers, Xc., is approximately 
22,150 tons. 

Work was commenced in January, 1910, the time limit being 
three years, The author, as district engineer, is in charge of the 
work, under the direction of the chief engineer, and Mr. J. P. 
Harris is the resident engineer. 








CORROSION OF THE WESTERN AUSTRALIAN 
GOLDFIELDS WATER SUPPLY PIPE. 


THIS remarkable line of piping, over 350 miles in length, 
was laid in the year 1902, and within three years after it was 
put to use, evidence of serious corrosion was noted, notwith- 
standing the supposed effective coating which had been 
applied to it, as described in the paper read at the Institu- 
tion of Civil Engineers on the 28th March, 1905. The 
matter was then fully investigated and referred to a Com- 
mission of British Engineers and Chemists, whose conclu- 
sions were considered by a local board, and finally the results 
of the action thereon have been made public in Western 
Australia by official papers published there last year. These 
documents contain much information on the general subject 
of protection of steel from corrosion, as well as a considerable 
difference of professional opinion on the matter as affected 
by the particular case. 

The steel pipe, which was manufactured in the Colony 
from material supplied from England, is 30in. in internal 
diameter, of the locking-bar type, the thickness of the plates 
being jin. for all pipes under pressure up to 390ft. head, and 
iin. thick for pressures above that amount. The material 
used in plates and bars was open-hearth basic steel, having, 
in the case of the plates, a tensile strength of from 25 to 
29 tons per square inch, and in the material of the locking 
bars 22 to 26 tons per square inch. The manufacture was 
carried out without heating, and every care was taken to 
cleanse the plates thoroughly of all mill scale, the bulk of 
which was detached by the process of bending and rolling 
and the remainder by steel wire brushes. The completed 
pipes were tested by water pressure of 400 lb. per square inch, 
and on passing this test satisfactorily were heated to 300 deg. 
Fah, and most of them immersed in a mixture of coal tar 
and Trinidad asphaltum maintained at the boiling tempera- 
ture of the mixture. On removal from the dip, the pipes 
were drained and then revolved in a horizontal position 
by a machine to ensure a uniform thickness of coating. To 
accelerate the cooling, a current of air was blown through the 
pipe while rotating. For the purpose of making the coating 
more resistant to flowing under the sun’s heat, a sprinkling 
of fine sand was thrown over the outside of the coating when 
it had become nearly set and lightly pressed into its surface 
by means of rollers. 

For the greater part of its length the main is buried, and 
has a covering of earth about 2ft. 3in. in thickness above the 
top of the pipe. 

Here it may be stated that a British Commission of 
Engineers, which had been originally appointed to advise on 
the design of the pipes, had recommended that they should be 
laid above ground with expansion joints. This was on the 
supposition, afterwards proved to be correct, that there were 
deleterious salts in the soil, to avoid pressure on the empty 
pipes, to save expense of trenching, and especially to facilitate 
detection and suppression of leakage. 

This Commission consisted of Mr. John Carruthers, 
consulting engineer for the State, the late Dr. George F. 
Deacon, and Professor Unwin. 

Later, however, during the discussion on the paper at the 
Institution of Civil Engineers already referred to, Professor 
Unwin seems to have to some extent concurred in the depar- 
ture from the recommendation of the Commission on this 
point. This change of opinion appears to have been due to 
the fact of locking bar instead of riveted pipes being adopted, 
and because the scare about the salt in the soil had subsided. 
While on this point we must anticipate by pointing out that 
the British Commission of Engineers and Chemists, to whom 
the whole question was later referred in 1909, stated: ‘* Had 
the pipe been laid above ground, as recommended by the Com- 
mission, the external corrosion, as influenced by the soluble 
salts contained in the soil, would have been entirely done 
away with, the coating would at all times be readily repaired, 
and the detection and stoppage of leakage easily attended to. 
The pipe was, however, laid in the ground, with the excep- 
tion of certain lengths.’’ 

To go back to our history. After the discovery of the 
deterioration of the coating and the consequent outer corrosion, 
reports, chiefly from the chemical point of view, were made 
by Mr. E. S. Simpson, B.E., F.C.S., Mr. E. S. Hume, 
M.I. Mech. E., chief mechanical engineer, Government rail- 
ways, Mr. W. C. Reynoldson, chief engineer, Goldfields 
Water Supply Administration, and Mr. E. A. Mann, Govern- 
ment analyst. 

Concurrently with these reports, and dealt with by some of 
them, was the discovery, early in 1906, owing to an otherwise 
unaccountable isolated increase in the friction head, of 
internal incrustation or tuberculation due to corrosion. Mr. 
Reynoldson, in view of the latter, had recommended that the 
ablest European specialist be commissioned by the Govern- 
ment to investigate the cause of corrosive action of the 
Mundaring water—the source of the Coolgardie supply—and 
the methods of prevention of this action. Dr. Deacon was 
thereupon consulted on the whole matter, and in the early 
part of 1910 he conferred with Sir William Ramsay and Mr. 
Otto Hehner. 

The untimely death of Dr. Deacon occurred before the 
Conference had completed their work, and Sir Alexander 

3innie, Son, and Deacon, with the above two eminent 
specialists, were asked to continue the report. This Com- 
mission gave not only the opinion already quoted as to the 
faulty position of the pipes, but complained that the coating 
recommended by the original Commission had been only 
adopted for a portion of the main, about 85 miles, mostly 
near Coolgardie, having been coated with another mixture, 
which had turned out to be less satisfactory. The recom- 
mendation was to use Trinidad asphaltum and creosote, but 
the 85-mile length was coated with a composition which was 
said to have been successful in the case of the Sydney water 
supply. This consisted of two and a-half parts of Trinidad 


bitumen to one part of liquid South California maltha. This 
coating, however, after the laying of the above length, was 





discontinued, owing to its showing indications of perishing. 


The report approves, with regard to the external corrosion, 
the recommendation of the chief engineer, that having ascer- 
tained the position of the bad pipes, the coating should be 
scraped off, and a new one, consisting of a mixture of bitumen 
and tar, applied. When possible, the pipe to be left exposed, 
but otherwise a wrapper of tarred hessian to be served 
round the pipe. Before filling in the trenches the pipe should 
be laid on a cradle of lime concrete, a layer of slaked lime 
gin. thick being spread over the top. 

The report, which is very exhaustive, deals principally, 
however, with the internal corrosion and its remedy, and the 
subject is approached from the chemical and electrical point 
of view. The water was analysed and its effect upon the 
specimen steel supplied to the Commission was compared 
unfavourably with the result of similar application to it of 
London water. Generally, after the full discussion of several 
methods of de-atérating the water, which was the principal 
means recommended to arrest corrosion, an apparatus for 
this purpose, of which a drawing is given in the report, is 
suggested ; this is designed to remove the contained air by 
spraying the water into a vacuum and adding to it about 
3 grains of lime per gallon, this quantity to be reduced if the 
water when delivered be found to be alkaline. Incidentally, 
the Commission regret that the gradients of the pipe line 
have been so laid out that at certain points air is drawn in 
and the pipe does not run full under normal working condi- 
tions. Accordingly, there are included in the recommenda- 
tions measures by which the admission of air should be 
reduced toa minimum. These, with a balancing reservoir, 
with the same object in view, at or near Coolgardie, Sir 
Alexander Binnie and his colleagues estimate would cost 
£187,000, and the annual working expenses of the de- 
atérating and lime treatment at £3300 for 5,000,000 gallons. 

This report was referred by the Western Australian Govern- 
ment to a local board, consisting of Mr. James Thompson, 
M. Inst. C.E., Engineer-in-Chief Public Works, and Messrs. 
Hume, Mann, and Reynoldson, who had so much to do with 
the earlier investigations. 

As to external corrosion, the board agree with the experts, 
as they are termed, as to the facts bringing about the corro- 
sion, and also with the opinion that if there had been no 
deterioration in the coating there would have been no 
corrosion, The maltha coating is condemned, but, as to the 
rest, it is regarded as equal in quality to the best of the many 
compositions in use elsewhere, and it is pointed out that a 
really durable coating for this purpose has not yet been 
evolved, and evidence for this view is adduced. As to the 
cause of the internal corrosion, the board prefers the theory 
of Mr. Mann, the Government analyst and one of their own 
members, to that of the experts. 

This opinion was supported by experiments which had 
been carried out during a whole year previous to the date of 
the board’s report, on what is called the Kanowna extension 
of the main, and which satisfied the Government analyst 
that the primary cause of the corrosion was hydrogen 
and not to oxygen attack, as suggested by the experts, and 
that lime treatment alone therefore might prove effective. 
They regret the dual method proposed by the British Com- 
mission, on account of the success at Kanowna of the partial 
remedy by lime only, and on account of the heavy expense 
entailed by the provision for completely excluding air from the 
main and the uncertainty of the efficacy of such provision, 
and they propose to use the lime treatment only, but 
increased to the extent of 5 grains per gallon. There are 
measures also proposed for keeping the main fully charged at 
all times, but they recommend other means—which are given 
in full detail—of doing this rather than that proposed by the 
Commission, which they reject as too costly. The Board 
agree with the British Commission’s recommendations as to 
dealing with the external corrosion. 

Time only will decide whether the local remedy is the right 
one, but few will dispute the fact that the original reeommen- 
dation to lay the pipes above ground was a thoroughly sound 
one. The Government has adopted the advice of its own 
local board, and the necessary works to comply with it are 
now in hand. 

The official reports leading up to this action are highly 
technical, and much too voluminous to be dealt with here, 
except in such a brief summary as we have given above, but 
they are most important and interesting, and we strongly 
recommend them to the careful study of the many engineers 
who are engaged in similar work elsewhere. 

In this connection it is interesting to note that the steel 
pipe of the Catskill aqueduct, New York water supply, is being 
externally coated with a rich mixture of concrete having a 
minimum thickness of 6in. The composition of the concrete 
is 1 cement, 3 sand, and 6 broken stone or gravel. The 
inside of the pipe, which is from 9ft. to 11ft. diameter, is 
coated with Portland cement mortar 2in. thick. The latter 
is applied as a grout in the usual way by constructing forms 
and by using what is called the cement gun, the use of which 
is explained in an article in the Engineering Record of New 
York of July Ist last. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


PuysicaL Society or LonpoN.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 3.W. ** Farther 
Observations on the After-glow of Electric Discharge and Kindred 
Phenomena,” the Hon. R. J. Strutt. ‘‘ Homogeneous Fluorescent 
X-radiation of a Second Series,” Prof. C. G. Barkla and Mr. J. 
Nicol. 5 p.m. Council meeting at 4.30 p.m. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS, — Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-upon-Tyne. The President will 
deliver a brief Address, after which a paper on ‘‘ The Relationship 
between Residuary Resistance Horse-power and Forms of Vessels,” 
will be read by Mr. Ernest Saxton White. 7.30 p.m. 


SATURDAY, OCTOBER 28ru. 


NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS: GRADUATES’ SECTION.—Institution Rooms, Bolbec Hall, 
Newcastle-upon-Tyne. First general meeting and paper on ‘‘The 
Arrangement of a Shipyard,” Mr. R. N. Davis. 7.15 p.m. 
Excursion, by kind permission of the Chief Mechanical Engineer, 
to the North-Eastern Railway’s Gateshead Works. Graduates 
by meet at the Gateshead end of the High-Level Bridge at 
15 p.m. 


MONDAY, OCTOBER 30rxH. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘‘ Notes on Design 
and Construction in Gasworks,” Mr. Geo, Evetts. 7 p.m, 





FRIDAY, NOVEMBER 8rp. 
NorTHAMPTON INSTITUTE ENGINEERING Socrgety.—Northampton 
Institute. ‘‘ Diesel Engines,” Messrs. J. R. Houston and F. G 
Parnell, 5.45 p.m. : 


SATURDAY, NOVEMBER 4ra. 

JUNIOR INSTITUTION OF ENGINEERS.—Caxton Hall, Westminster 
A reception by the President, Sir J. J. and Lady Thomson. 7 p.tn. 
BRITISH FOUNDRYMEN’S ASSOCIATION: LANCASHIRE BRANCH, 
Municipal School of Technology. ‘ Patternmaking to Modern 

Requirements,” Mr. R. T. Schofield. 4 p.m. 


MONDAY, NOVEMBER 6ru. 
Society OF ENcingERS.—The Institution of Electrical Engineers 
Victoria Embankment, W.C. A paper will be read on ‘Two-cyclo 
Engines,” Mr. Robert W. A. Brewer. 7.30 p.m. . 


TUESDAY, NOVEMBER 7rn, 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S.W. Address by Dr. W. C. Unwin, F.R.S., the Presi 
dent, and presentation of medals and prizes awarded by the 
Council. Reception by the President in the Library after the 
meeting. 8 p.m. 


THURSDAY, NOVEMBER 9ru. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Victoria Embank 
ment, W.C. ‘Modern High-voltage Power Transformers in 
Practice, with Special Reference to a ‘T'’ Three-unit System,” Mr, 
W.T. Taylor, 8 p.m. The presentation of Premiums will take 
place. 

TUESDAY, NOVEMBER 14tu. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, 8S. W. eee «The Loch Leven Water Power Works,” 
Mr. Alfred Henry Roberts, and ‘‘The Hydro-electric Plant in the 
British Aluminium poe Sa Factory at Kinlochleven,” Mr. 
Frederic Bolton Sonnenschein. 8 p.m. 


SATURDAY, NOVEMBER 18ru, 

JUNIOR INSTITUTION OF ENGINEERS.—Visit to the Tottenham 
and Edmonton Gas Light and Coke Company’s Works, Tottenham. 
3 p.m, 

THE STEPHENSON Soctrty.— Visit to the South Metropolitan (\as 
Company's Works, Meet at Canal Gate of Works, 589, Old Kent 
road, 3.15 p.m. 

SATURDAY, NOVEMBER 25ra. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Liquid Fuel,” Mr. F. S. L. John- 
son, 6.45 p.m. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SuiP- 
BUILDERS: GRADUATES’ SECTION.—Bolbec Hall, Westgate-road, 
Newcastle-upon-Tyne. ‘‘Some Notes on the Strength of Ships,” 
Mr. W, Ayre. 


TUESDAY, NOVEMBER 28ru. 

JuNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. Presidential 
Address, ‘‘ Engineering Considerations in Wireless Telegraphy, 
Commendatore G. Marconi. 8 p.m. 


WEDNESDAY, DECEMBER 13ru. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘‘ Modern Methods 
of Water Softening,” Mr. J. J, Lassen. 8 p.m. 


SATURDAY, DECEMBER 16rx, 
THE STEPHENSON Socigety.—Visit to the Central London Rail 
way’s Works and Generating Station at Caxton-road, Shepherd's 
Bush. Meet at Shepherd’s Bush Station, 3 p.m. 


SATURDAY, DECEMBER 30rx, 


INSTITUTION OF LocoMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Boiler Shop Design,” Mr, W. |). 
Bennett. 6.45 pm. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Oorrespondent.) 
Absence of Foreign Competition. 

Makers of bar iron continue to be well supported. 
Marked bars are in brisk demand at the old basis of £8, and 
merchant bars are obtainable at £6 10s. to £6 12s. 6d, district 
delivery. Common bars realise £6 2s. 6d. to £6 3s, 9d. delivered. 
There is a wide disparity between local prices and those of Belgian 
competitors. The latter are much less formidable, however, 
because they are not forcing materia] now on to this market, and 
b 8, with trade as active as now, will not brook 
the delays incidental to continental deliveries. Substantial con- 
signments are coming in to feed the Black Country industries, but 
they are largely in fulfilment of old contracts. he current price 
of Belgian bars such as are used in the nut and bolt trade is 
£5 10s., while the higher grade of bar comes out at £5 13s. Hoops 
are £7 to £7 5s. per ton, tube strip £6 12s, 6d. to £6 15s. and nail 
rods £7 10s. to £7 12s, 6d. 


Spelter Falling and Effect. 

No improvement has developed in galvanised sheets. 
Export requirements are good, but there is keen competition for 
orders, and for inferior brands £11 5s, has been accepted. The 
general range of quotations, however, is from £11 7s. 6d. to 
£11 12s. 6d., f.o.b. Liverpool. Spelter, which has been forced up 
to an abnormal price, has weakened appreciably, and it would 
almost appear that the convention, at all events temporarily, has 
lost control of the market. Current prices for virgin spelter are 
£27 7s. 6d. to £27 10s. on the London market for ordinary sorts, 
and £27 15s. to £28 5s. for special qualities. The future outlook 
for the metal gives rise to some anxiety. Some little increase has 
taken place in the price of black sheets. But, as a rule, prices 
remain as they were, a somewhat remarkable circumstance in view 
of the heavy volume of business. Doubles are £7 12s, 6d. to 
£7 1bs., trebles £8 2s, 6d. to £8 5s., and singles £7 10s. to 
£7 12s. 6d. 


Pig Iron Trade. 

Makers of pig iron are not pressing sales. They have 
taken a good amount of business lately, and as there is practically 
no stock in existence the market is very firm, and sellers are able 
tocommand full quotations. These are :—Forge pig iron, Stafford- 
shire common 49s., part-mine 50s. to 51s., best all-mine forge 80:., 
foundry 87s. 6d., cold blast 115s., Northamptonshire 48s. to 493., 
Derbyshire 50s. 6d. to 51s. 6d., North Staffordshire forge 51s. to 
52s,, best 58s, to 593. Makers are assured of full employment 
until the end of the year and beyond, 


The Steel Rebate Scheme. 
The decision of the Scottish and English Steelmasters’ 
Association to give a rebate of 5s, per ton on sections (except joists) 
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scheme which has now come into actual operation to those 
— who confine their purchases to the products of the 
associated firms arouses much interest. One object of the masters, 
i, addition to trying to stop German competition, is to meet the 
competition of unassociated home firms, of which there are about 
four, with a considerable output, and the competition of foreign 
steel. How far consumers are likely to support the scheme cannot 
be judged until the conditions of the offer are disclosed, Stafford- 
shire prices are quoted :—Engineering angles, £6 12s, 6d. to 
£6 15s.; bridge and girder plates, £6 2s 6d. to £6 5s. for common, 
and £7 to £7 5s. for superior sorts ; and joists, £6 10s, 


Stee) Making in Transvaal. 
It is understood that preparations are being accelerated 
for the manufacture of the plant designed for the new tool steel 
tended to be carried out in the Transvaal with British 


ject in’ b I 
vipital. Regenerative gas furnaces of 20 tons heating poe sae: f 
and 8 tons melting capacity per twelve hours will be employed, 


and two or more rolling mills. The plant will be made in Stafford- 
shire and Shropshire. Drill tool steel for the gold mines will be 
manufactured at Vereeniging, where the works will be erected. 
The interested steelmasters are Mr. Frederick Siemens, of West- 
minster; Colonel Patchet, of the Shropshire Iron Company, 
Limited ; and a Johannesburg capitalist. 


Heavy Trades. 


All the heavy trades throughout the district are busy. ° 


Bridge builders have considerable orders on hand, and rolling 
stock manufacturers have contracts which will last them six months, 
recent events having stimulated the demand for railway wagons, 
The chain and cable makers of the Black Country are working at 
high pressure to meet the demand from the northern shipbuilding 
centres. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Quieter. 

THERE is still very little new to report regarding pig iron, 
but whilst the attendance on the Iron Exchange on Tuesday was 
rather above the average the feeling on spot was quieter, and 
buyers still show no disposition to operate except for immediate 
wants, So far as quotations are concerned there was a rather 
tirmer feeling to note in Derbyshire, and Middlesbrough brands 
are rather dearer. Scotch brands showed no quotable change, but 
there is a weaker feeling to note in hematite. Finished iron 
and steel ruled quietly steady. In copper late rates were fairly 
well maintained, but brass wire was the turn lower. Sheet lead 
continues very firm, and there has again been an advance of 20s. 
per ton to record, English tin ingots were in buyers’ favour. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s.; Staffordshire, 
nominal, 53s, 6d. to 54s.; Derbyshire, 55s.; Northamptonshire, 
54s, 10d. to 55s. 3d.; Middlesbrough, open brands, 55s, 10d. to 
56s. 4d. Scotch: Gartsherrie, 60s, 6d. to 61s.; Glengarnock, 58s, 9d. 
to 59s. 8d.; Eglinton, 58s, 3d. to 58s. 9d., delivered Manchester. 
West Coast hematite, 63s. 6d. to 64s,; East Coast ditto, 
61s. 6d., both f.o.t. Delivered Heysham: Gartsherrie, 58s. 64. 
to 59s.; Glengarnock, 56s. 9d. to 57s, 3d.; Eglinton, 56s, 3d. to 
56s. 9d. Delivered Preston: Gartsherrie, 59s. 6d. to 60s.; Glen- 
arnock, 57s. 9d. to 58s. 3d.; Eglinton, 57s. 3d. to 57s. 9d. 
Finished iron: Bars, £7; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s, 6d. Steel: Bars, £6 15s. to £7 5s.; Lancashire hoops, 
27 7s, 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; 
boiler plates, £7 15s, to £7 17s. 6d.; plates for tank, girder, and 
bridge work, £7 to £7 5s.; English billets, £5 5s. to £5 7s. 6d.; 
foreign ditto, £4 15s, to £4 17s. 6d.; cold drawn steel, £9 5s. to 
£9 10s. Copper: Sheets, £72; tough ingots, £59 to £59 10s.; 
best selected, £59 10s. to £60 per ton; copper tubes, 88d.; brass 
tubes, 7d.; condenser, 8d.; brazed brass tubes, 84d.; rolied brass, 
63d.; brass wire, 6}d.; brass turning rods, 7}d.; yellow metal, 63d. 
to 64d. per lb, Sheet lead, £18 10s. per ton. English tin ingots, 
£193 10s, per ton. 


The Lancashire Coal Trade. 

There is little alteration to note in the position of the coal 
trade in this centre, although the attendance on the Coal Exchange 
was again rather larger than usual. The tone of house coal con- 
tinues tirm, but the d d has quietened down somewhat. This 
may be accounted for to some extent by the mild state of the 
weather at present prevailing. There is a very fair movement to 
note in slack, and coal for shipping and bunkering purposes is also 
in brisk demand. 





Textile Mill Driving. 


Last Friday a meeting was held at the Textile Institute, 
Manchester, of the Textile Mill Driving Joint Committee. It was 
stated that the first step to be taken by the Committee in the 
investigation would be the collection of statistical information con- 
cerning the various kinds of motive power used in the United 
Kingdom, the United States, Canada, and continental countries, 
After obtaining this information, the Committee will decide the 
future course of the investigation, which will eventually embrace 
the relative merits of the different motive powers, the relative 
merits of the different methods of electrical driving, and the rela- 
tive cost of power in relation to the output of material for the 
different motive powers employed. It will be remembered that 
the whole object of the investigation is to give the textile trades 
a report, not only on the relative merits of motive powers, but on 
the merits of the systems of distribution. For the purpose of 
collecting preliminary statistics, the Textile Institute has been 
divided into five sections, and a separate sub-committee has been 
appointed for each. The sections are: Cotton, worsteds and 
woollens, linen, silks, and hemp and jute. A special committee 
has also been formed to conduct investigations outside the United 
Kingdom. 


Smoke Abatement. 

_ An exhibition of smoke preventing appliances is to be 
held in Manchester at the City Exhibition Hall from November 
10th to 25th next under the organisation of the Manchester and 
District Smoke Abatement Society. The show is receiving the 
support of the Smoke Abatement League of Great Britain and the 
Coal Smoke Abatement Society, and the committee consists of the 
chairmen of the gas, electricity, and sanitary committees of the 
Manchester and Salford Corporations, together with the technical 
heads of these departments. Mr. E. D. Simon, hon. secretary of 
the Smoke Abatement League, has sent me the programme of a 
conference which is to be held at the Town Hall on November 21st 
and 22nd, when Mr. A. Gordon C. Harvey will deliver his presi- 
dential address. ‘I'he engineering and technical side of the sub- 
ject of smoke prevention will be treated in papers on the second 
dey. when Mr. G. B. Storie, M.I.M.E., will read a paper on the 
“ Effect of Smoke on Boiler Plant Efficiency.” Other dissertations 
on kindred subjects will be given by Mr. James Bibby, Councillor 
W. B. Smith, of Glasgow, and Mr. Peter Fyfe, chief health 
inspector of Glasgow. 


Mr. J. H. Reynolds. 

: At a special meeting of the Manchester Education Com- 
mittee, held on Tuesday last, a letter was read from Mr. J. H. 
Reynolds, director of higher education in Manchester and Prin- 
cipal of the Manchester School of Technology, in which he 
intimated his intention of retiring from his post in March next. 





Mr. Reynolds will be 70 years of age next February. For nearly 
thirty-three years he may justly claim to have devoted his best 
energies to the cause of technical education in Mancheater. His 
connection with technical instruction dates back to 1879, when he 
was appointed secretary of the now obsolete Mechanics’ Institu- 
tion. ‘This soon became inadequate for the needs of the district, 
and the great technical 2 one of the finest in the 
kingdom—took its place. Mr. Reynolds was appointed by the 
Corporation Director of Technical Instruction, and the success 
which has attended the school is very largely due to Mr. Reynolds’ 
untiring energy. In 1902 Mr, Reynolds had conferred upon him 
by the Manchester University the degree of M.Sc., and he was 
afterwards appointed Dean of the Faculty of Technology and a 
member of the senate. Mr, Reynolds’ resignation was accepted 
by the Education Committee with much regret. 


Manchester Association of Engineers. 

To-night (Friday) Mr. Dempster Smith will read before 
the above society an abstract of a lengthy paper which he has 
compiled on ‘‘ Cutting Tools,” being an experimental investigation 
of the forces acting on cutting tools of the form best adapted for 
eran The paper will also describe some durability experi- 
ments which the author has carried out in the machine testing 
laboratory of the Manchester School of Technology with tools and 
materials provided gratuitously by Sir W. G. Armstrong, Whit- 
worth and Co. 


The Fencing of Machinery. 

A meeting was held in Manchester on Monday, attended 
by representatives of the Government Inspectors of Factories and 
of employers and operatives in the spinning section of the cotton 
industry, to discuss the above subject with the object of 

ing to some agr Similar meetings have taken place at 
which card-room operatives have been present, but nothing definite 
seems to have been decided as yet. 


Salford’s Electricity Works. 

The extension of the electricity works of Salford, to which 
I referred in these notes last week, came before the Council on 
Wednesday last when the chairman of the Electricity Committee, 
Mr. Councillor Billington, submitted a scheme for increasing the 
output of current. e said that at present their plant was loaded 
up to its maximum outpnt. The scheme provided for a total ex- 
penditure of between £35,000 and £40,000, but what was now 
asked was permission to borrow £15,500 to meet the cost of two 
1000-kilowatt turbo-generators, cable connections, and new build- 
ings. The remaining cost of £20,000 was to be taken out of the 
reserve fund of the undertaking, as money for alterations could 
not be borrowed. He said that the scheme would result in an 
annual saving of £4040, and would enable them to increase the 
earning capacity of the works. The scheme was ultimately 
approved by the Council in its entirety, and it was decided to 
apply to the Local Government Board for borrowing powers. 





BARROW-IN-FURNESS, Thursday. 
Hematites. 

The hematite pig iron trade of this district is in far from 
a satisfactory condition. A much better demand for iron was 
looked for and a general quickening in trade. The reverse, 
however, has been the case, and the demand for iron has again 
eased down. Local requirements continue to be fairly satisfactory, 
but outside the district the demand is flat and the business done 
with users is only moderate, for they will not place anything like 
respectable orders for metal. It has been found necessary to 
curtail the output to the extent of one furnace at the Solway 
Works in West Cumberland, in which district there has been over- 
production. Prices are a little easier, and makers are quoting 
62s. 6d. to 63s. 6d. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron ; whilst special sorts are quoted up to 70s, per 
ton, according to requirements. This class of iron is in steady 
request, but the output is not very large. Nothing is done in 
warrant iron, which is at 60s, 9d. per ton net. The stores of 
warrant iron are well held. 


Iron Ore. 

The iron ore trade on the whole is well employed, although 
the local demand is easier, for makers are not pressing big outputs 
from their furnaces. Outside the district the chief buyers are 
still Scotch smelters. Little ore is now sent to South Wales, 
although regular shipments are being made into the river Dee 
shipping places. Good average sorts of native ore are at 10s. to 
12s., and the best ores run up to 193. 6d. per ton net at mines. 
Spanish ores are in steady request at 20s. per ton delivered for 
best qualities. A large cargo was discharged at Barrow last week 
from Les Falaises. The Irish ore imports are quiet. 


Steel. 

The steel trade remains in much the same position. For 
the most part it is steadily employed, the only unsatisfactory part 
being that of shipbuilding material. For ship plates, boiler plates, 
and heavy castings there is a strong demand alike on local and 
general account, but, as a matter of fact, our local plant is not up 
to modern requirements and cannot compete with other makers. 
Hence the industrial quietness in that branch of the steel trade 
when local wants were never so great. Rails are being rolled in 
good quantities both at Barrow and at the Moss Bay Works of the 
Steel Combine. The demand for rails is just moderately good. 
There is no placing of big contracts at present. Heavy sections are 
at £5 12s. 6d. to £5 15s. per ton. Light rails and heavy tram rails 
represent quiet trades. Tin bars have been occupying some atten- 
tion at the Barrow works, and regular deliveries are being made 
to Ellesmere Port, Garston, and ,West Bank. Steel bars are in 
fair demand and hoops are quiet. 


Shipbuilding and Enginecring. 
Vickers Limited are in receipt of an order from the 
British Admiralty for a second-class cruiser. She will be 5500 
tons in displacement, and steam 27 knots, and will carry ten 6in. 
guns. On Monday there was launched from the Barrow shipyard 
another of Class D submarines, Submarines of a further advanced 
type, Class E, are being built at Barrow. 


Fuel. 

The demand for coal is not so good. Steam coal from 
Lancashire or Yorkshire pits is quoted at 12s. to 16s, per ton. 
East Coast coke is in quieter demand at 20s. 6d. per ton 
delivered. 


Shipments. 

The export shipping trade is in a very quiet way. The 
iron shipments last week were only 3651 tons and steel 1352 tons— 
a total of 5003 tons, and a decline of no less than 15,707 tons. The 
shipments of iron and steel this year stand now at 390,031 tons—a 
decline of 176,811 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 

MANUFACTURERS report that the departments engaged on 
railway material and engineering requisites are just now busier 
than tor some time past. Whether due to the recent advance in 
finished iron prices or to actual requirements, orders are much 
more plentiful, and the local works are on full time. As we 
have noted from time to time, there has been a steady 
volume of business all through the year, 





and during the! 


last week or so orders have been accelerated, so that employment 
is very brisk. The above remarks apply to foreign orders just as 
much as to the home trade. An unsatisfactory feature has, of 
course, been the low level of prices, but there is a feeling that 
there is now a much better chance of this being remedied. Never- 
theless, some hesitation is felt on tha part of manufacturers lest 
the improvement in demand should be checked by any increase in 
prices, and consequently they are dealing with the question very 
cautiously. Broadly speaking, the present pressure of orders is 
due partly to better trade, partly to fears of higher prices, and 
partly to the desire to get work out of hand as quickly as possible 
in view of the labour unrest. 


The Coal Trade. 


The steam coal trade continues very brisk, owing to 
shippers being anxious to overtake arrears. The demand is also 
increased by the railway companies buying ‘‘ spot lots” in the 
open market te supplement contract supplies, because their stocks 
are at present below a normal tonnage. Industrial consumption, 
too, is on a very large scale, many works continuing to stock a 
reserve supply. Collieries have thus well filled order books and 
pits are working full time, Current prices of best hards are on 
the basis of 10s. to 10s. 6d. per ton at the pits. The present 
strong position of the coal market can be directly traced to the 
effects of the recent railway strike, and merchants who soid on 
‘*spec” over the shipping season in the hope of seeing a falling 
market are incurring heavy losses, having to buy on the open 
market now and for some time past at prices much above those 
at which they sold under contract. As regards the renewal of 
contracts, collieries are holding out for an advance of (id. per ton, 
and it is reported that this advance has already been paid by some 
industrial concerns for big tonnage contracts over next year. 
Some railway contracts expired at the end of September, but 
tenders have not yet been invited. 


House Coal. 


A somewhat easier tone is noticeable in the house coal 
trade owing to the fact that merchants appear to have got over the 
rush of orders from the public. Collieries have a good bulk of 
orders yet on hand, and are being pressed for deliveries under 
contract, for prices ruling on these are some 2s. or 3s. under 
present market quotations, and merchants who had contracted for 
most of their requirements are naturally anxious to take advan- 
tage of the margin in their favour. Market prices are very little 
changed, but orders for a fairly large tonnage are being accepted 
by collieries at a slight concession in price. The mild weather has 
turned the market more in buyers’ favour, and alot ef orders from 
the South are reported te have been cancelled. Best Barnsley 
softs are quoted 12s, 6d. to 13s. per ton at the pits. 


Slacks. 


Owing to the better working of the collieries, the output 
of slacks and small fuel generally is considerably increased, and 
the market for this description of fuel is rather easier. The 
demand is well maintained and promises to increase, but some spot 
lots are on offer. In view of the easier conditions. which in most 
quarters are thought to be only temporary, there is a tendency to 
stop business for contract renewals, especially as collieries are 
asking advances of 6d. and 9d. per ton. Current quotations :—- 
Best washed smalls, 6s. to 6s. 6d.; best hard slacks, 5s. 9d. to 6s. ; 
second ditto, 4s. 3d. to 4s. 9d., all per ton. 


Pig Iron. 


Despite the greater activity in all branches of the finished 
trades, there is no corresponding movement in pig iron, which 
remains unchanged at its recent low level. The buying noted a 
few weeks ago seems to have resulted in consumers being well 
covered into next year, and there is little fresh business done. 
Deliveries are being taken well. Hematite remains easy in tone. 
The market for semi-finished steel is good, there being a brisk 
demand and an absence of continental material. Quotations :— 
East Coast mixed numbers, 67s. 3d. net ; West Coast ditto, 76s. to 
78s., less 24 per cent. discount; Lincolnshire No, 3 foundry, 
50s. 6d.; ditto, forge, 49s. 6d.; ditto, basic, 52s.; Derbyshire 
foundry, 50s. 6d.; ditto, forge, 48s. to 48s. 6d., all per ton net 
delivered Sheffield or Rotherham. Bar iron, £7 ; hoops, £7 5s. ; 
basic billets, £5 5s, to £5 15s.; tungsten, 23. 6d. to 2s. 64d. per Ib. 
Ferro-vanadium is still weak. The steel scrap market is lifeless, but 
sellers of best wrought iron scrap, which is scarce, are obtaining 
2s. 6d. per ton more, at 57s, 6d. per ton. 


Finished Trades. 


It is generally thought that the improved demand for 
finished iron, which has been a feature of tesa! teade lately, is due 
to the requirements of wagon-builders, who, as we reported some 
months ago, are using iron for the underframes in preference to 
steel. The demand from otber sources is also well maintained, 
and bar iron makers are now in a better position than at any time 
for the last two years or more. It is reported that orders are 
coming in satisfactorily at the recent advance in price. The posi- 
tion of the ‘‘ heavy” trades shows no change from that noted for 
some months past, all the departments being fuily employed on 
home and foreign Government work, and no anxiety is felt regard- 
ing prospective work, for this seems to be assured. As regards 
the lighter trades, there is exceptional activity in the cutlery 
branches, where a shortage of cutlers is being felt. There is also 
unusual pressure in the silver and electro-plate departments. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 


a 

THE business in Cleveland pig iron this week has been 
very slow, and selling has been mainly in the hands of merchants, 
the makers refusing to accept the present low prices for Cleveland 
pigs, especially when trade is g in almost every other branch 
of the iron and steel industries. Favourable reports are generally 
given by the producers of finished iron and steel, by the iron- 
founders, the engineers, and the shipbuilders, and only in pig iron 
is the position unsatisfactory. This experience is so different from 
what might be expected that those who deal in pig iron are rather 
pessimistic in their views. Especially at this season of the year 
should there be activity in buying and delivering, but shipments 
are not this month very encouraging. Almost all the selling this 
week has been done by the merchants, for the producers will not 
accept the prices which consumers are offering. They base their 
offers on the prices thatare ruling for Cleveland warrants, and these 
are such that they do not cover the makers’ cost of production. 
The makers are reported to fairly well off for orders, and can 
afford to hold off for a while. Cleveland warrants have this week 
been as low as 46s, 2d. cash buyers, and second hands have sold 
No. 3 Cleveland pig iron at 46s. 6d. for prompt f.o b. delivery, as 
they could easily buy warrants to enable them to meet their 
engagements. On Wednesday they raised the quotation to 
46s. 74d. But the minimum price with makers was 47s., others 
asked 48s., two or three 49s., and one firm was not prepared to 
accept less than 50s. for No. 3. Where the brands were not 
obtainable from the public warrant stores the makers could realise 
these prices from those who particularly required their iron. 
No. 1 has been steady all the week at 50s. 3d., No. 4 foundry 
could be got at 46s. 14d., No. 4 forge at 45s. 104d., and mottled 
and white at 45s, 74d., all for early delivery, while No. 3, which 
was at 46s. 6d. on Tuesday, was put up to 463. 74d. on the follow 
ing day. As warrant iron is the cheaper it competes strongly with 
makers’ iron, 
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Decreasing Stock of Cleveland Iron and its Influence. 


What should have a great influence in strengthening the 
Cleveland pig iron trade is the steady decline that is reported in 
connection with Connal’s stock of Cleveland pig iron. A short 
time ago the stock reached 601,473 tons, the largest quantity since 
1906 ; but on Wednesday it was down to 582,626 tons, a net de- 
crease having been reported this month of 10,779 tons, a larger 
decline than has been shown in any month for several years. 
When stocks were increasing it was generally said that improving 
prices would not be shown until there was a steady decline in the 
stock in Connal’s store, for the usual experience is ‘‘ declining 
stocks and increasing quotations ;" but that unfortunately is not 
the case at the present time, it is rather decreasing stocks and de- 
creasing prices, and that, moreover, when almost every other 
influence is in favour of advancing values—more particularly the 
revival in the finished iren and allied industries. Neither con- 
sumers nor speculators are disposed to operate at the present time, 
though this is a period of the year when there is generally brisk 
buying and heavy shipments. It is held by some traders that 
the decrease in the stock in Connal’s public stores is counter- 
balanced by an increase in the stock in makers’ yards; 
but there is no evidence of that, for no figures are 
forthcoming of what the makers hold; they ceased in 
1896 to publish any record of their stocks, but they are fairly 
well off for orders, and are not pressing iron on the market for 
sale, the inference therefore being that their stocks are not large. 
It has to be taken into account that if the shipments have not 
come up to expectations, there is a larger inland consumption of 
pig iron, for the foundries and all other works which use it are 
busily employed, and require more than for several years. To say 
the least of it, the failure of the decrease in stocks to bring about 
better prices is very disappointing ; but it is to be remarked that 
those firms whose iron is not to be found in the public warrant 
stores—there are several firms who will not allow their iron to be 
lodged in Connal’s stores—are realising higher prices for their iron 
than is ruling for brands that can be bought as warrants. Some 
brands are sold with the express stipulation that they are not sent 
into the public stores. 


Hematite Pig Iron. 

A decline must be reported in the price of East Coast 
hematite pig iron, and while some makers still hold out for 61s. 
per ton for early deliveries of mixed numbers, there is not the 
least difficulty in securing supplies at 60s. 6d. per ton, and it has 
been reported that a purchase has been made at 60s. The drop in 
the value of East Coast hematite hus been mainly due to the 
weakness in the price of West Coast hematite iron warrants, 
which is usually ls. to 2s. per ton above that quoted for 
East Coast brands. But now less is being generally taken 
for the former than for the latter, and consumers are slow 
about buying East Coast hematite iron. Nevertheless, there 
have been sales of mixed numbers at 61s. 6d., but it has been 
where the iron is to be made to special analysis. 


Ironmaking Materials. 


The importation of Rubio ore has been resumed now that 
the strikes in Spain are over, but the price is too high for any new 
business to be done, and the 19s. 6d. per ton quoted by merchants 
for the ore delivered in the Tees is merely a nominal tigure, for no 
one will give,it, and other ores are used wherever possible. Coke 
is decidedly firmer in price, and is in brisker request not only for 
inland consumption, but also for export, while the production is 
considerably less than it was, and is no longer in excess of the 
requirements. For furnace coke the general price is now 15s. per 
ton delivered at Middlesbrough, or equal thereto. It has been 
arranged this week that the wages at the Cleveland ironstone 
mines for this quarter shall be 2 per cent. less than in last quarter. 
This is the same reduction as the sliding scale brought out for the 
blast furnacemen of the North-East of England. The mine owners 
claimed 2-6 decrease in wages on the strength of the decline in the 
realised price of Cleveland pig iron for last quarter. The men at 
the Carlin How mines have handed in their notices to their 
employers to terminate their engagements because one of the men 
working at the mines refuses to join the association. This policy, 
it may be remarked, was recently successful at the Belmont Mines 
of Messrs. Bolekow, Vaughan and Co. 


Manufactured Iron and Steel. 


There is great activity at the finished iron and steel works; 
indeed, the latter have never produced anything like the quantity 
that is turned out at present, and it is satisfactory to note that this 
state of affairs is likely to continue for months, for the order books 
of manufacturers are very full. Within the last ten days large 
contracts for the supply of plates, angles, bars, and indeed every- 
thing required by the shipbuilders have been entered into, the 
builders having distributed orders which they were holding back 
until the question of the rebate had been settled. That being 
arranged there was no reason to delay buying. Builders are also 
buying copper and brass tubes very freely, and ironfounders have 
profited considerably of late by the orders for the shipyards. The 
price of steel ship plates is kept at £6 15s. per ton, less 2} per 
cent., delivered at any North-East Coast shipyard, but 5s. 
per ton is to be allowed to those who buy exclusively from 
the associated firms over a period. For export £6 10s., less 24 
per cent. f.o.b, is accepted. For iron ship plates £6 10s, less 
24 per cent., is quoted, but some business has been done at half-a- 
crown less. Steel ship angles are at £6 7s. 6d., iron ship angles at 
£7, steel bars at £6 5s., iron bars at £7, steel hoops at £6 12s. 6d., 
steel strip at £6 10s., iron ship rivets at £7 7s. 6d., packing iron 
and steel at £5 15s., steel joists at £6 10s., all less 24 per cent. 
f.o.t. Galvanised and corrugated steel sheets, 24 gauge, are at 
£11 5s, perton, less 4 percent. f.o.b. Heavy steel rails are at 
£5 d., and cast iron railway chairs at £3 12s. 6d., both net 
f.o.b 


Shipbuilding. 


Builders are full of work for long enough to come, and 
are not in need of further new orders. This has led them to 
putting up their quotations for new tonnage substantially, and 
they hold out very firmly for the advanced figures. The inquiries 
now are mainly for liners and vessels of special types. Owners are 
not so keen about placing orders for tramp steamers, because it 
would be a long time before they could get delivery. What the 
usual tramp owners are doing is to secure as much second- 
hand tonnage as possible, so that they may participate 
as soon as possible in the extraordinary run of high freights, 
and very tempting prices are offered for second-hand vessels. For 
new tramp steamers of 5000 to 6000 tons £6 per ton is quoted by 
some of the builders, with deferred delivery. 


Coal and Coke. 


There is at present an extraordinary demand for gas, 
house, and bunker coals in this district, especially on ex port 
account. As far as the two former are concerned, this is partly 
due to the gas companies and householders laying in stocks 
against a probable miners’ strike. Gas coals have risen this month 
fully 3d. and in some cases 6d. per ton, and best are now Ils. 3d. 
to 11d. 6d. per ton, with seconds at 10s. 3d. f.o.b. The supply of 
bunker coals is hardly equal to the unprecedented requirements, 
and high freights enable the owners to pay better prices ; in fact, 
best have gone up to 11s., with ordinary at 10s. Foundry coke is 
firm at 16s. 6d. to 17s. per ton f.o.b., and there is certainly an 
improving demand. 











NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 
The Pig Iron Market. 


THERE has been rather more business in the warrant mar- 
ket, and prices went slightly under the lowest figure of last week. 
Consumption of Cleveland iron is on an extensive scale, and there 
are considerable inquiries for abroad. Still the demand for 
warrants has not yet assumed the proportions which the state of 
trade would appear to justify at this season. Dealers have been 
acting with caution. Attempts to depress prices for speculative 
purposes have so far had only partial success in view of the fact 
that makers have been resolutely adhering to their quotation. 
The transactions in Cleveland pig iron warrants since last report 
have been from 4tis. 6d. to 46s. 2d. cash, 46s, 5d. for delivery in 
nine days ; 46s, 9d. to 46s. 6d. one month, and 47s, 6d. to 47s. 1d. 
three months. Scotch merchants and users have been increasing 
their takings of Cleveland iron, the arrivals of which in the past 
week amounted to 14,084 tons, which shows an increase of 4877 
tons over the quantity received in the corresponding week of last 
year. 


The Seotch Pig Iron Trade. 

The demand for Scotch pig iron on English account is re- 
ported as somewhat less active than was anticipated ; but local 
consumers have been taking fair quantities, and the inquiry from 
abroad is encouraging. Shipments have been better than in 
recent weeks, amounting to 6947 tons, against 4164 in the corres- 
ponding week of 1910. Over 1000 tons were dispatched to 
Australia. An additional furnace had been put in blast, making 
the total number 84 in operation in Scotland ; but an accident to 
machinery at the Calder Ironworks has since had the effect of 
putting out five furnaces ; so that the total now in blast is 79, com- 

ared with 84 at this time last year. The five furnaces thrown 

idle were all producing hematite pig iron, and it is thought several 
weeks may elapse before they are again in full operation. The 
prices of Scotch pig iron are steady. Govan and Monkland, 
Nos. 1, are quoted f.a.s, at Glasgow, 56s.; Nos. 3, 55s,; Carn- 
broe, No. 1, 59s. 6d.; No. 3, 55s. 6d.; Clyde and Calder, Nos, 1, 
6ls. 6d.; Nos. 3, 56s, 6d.; Gartsherrie, No. 1, 62s. ; No. 3, 
57s.; Summerlee and Langloan, Nos. 1, 63s.; Nos. 3, 58s.; 
Coltness, No. 1, 82s. 6d.; No. 3, 58s.; Eglinton, at Ardrossan or 
Troon, No. 1, 55s.; No. 3, 54s. ; Glengarnock, at Ardrossan, No. 1, 
63s. 6d.; No, 3, 58s. 6d.; Dalmellington, at Ayr, No. 1, 56s.; 
No. 3, 54s.; Shotts, at Leith, No. 1, 63s.; No. 3, 58s.; Carron, 
at Grangemouth, No, 1, 63s. 6d.; No. 3, 58s. 6d. per ton. 


Hematite Pig Iron. 

There has been little or no business done in Cumberland 
hematite warrants since last report. A few days ago there were 
buyers in the market at 60s. f.o.b. Cumberland ports, but sellers 
stood out for 61s., and the nominal official «notation is now 60s. 9d. 
The statistics of Cumberland iron are against the market, being 
considered unfavourable in view of the present activity in the steel 
trade. Users are reported to be considering their rejuirements in 
the early part of the year. Scotch makers of hematite have been 
resisting efforts to still further reduce prices for future delivery, 
and they will now be strengthened in their attitude by the 
accidental stoppage of the five hematite furnaces at Calder Iron- 


works, which will reduce the weekly output of hematite to the ; 


extent of about 1600 tons. 


Finished Iron and Steel. 


The malleable ironworks are as a rule fully employed, the 
orders available being larger than for a considerable time past. 
Fresh work comes to hand slowly, however, and opinions differ as 
to the business likely to be available to replace the contracts at 
present in hand. Prices of malleable iron are on the basis of 
£6 2s. 6d. per ton for crown bars, less the usual 5 per cent. dis- 
count. There is generally full employment at the steel works, 
aod in some instances considerable pressure is being used to obtain 
delivery, particularly of shipbuilding material. The work, in 
hand and contracted for, of this nature will keep the furnaces and 
rolling mills busy for months to come. It is worthy of note that 
ship and boiler plates are wanted in considerable quantities for 
abroad. Home users of steel are reported to be holding off to 
some extent, except in the case of pressing business; but the 
weight of orders, home and export, together with inquiries coming 
to hand, are sufficient to inspire the manufacturers with confidence. 
Steel angles are quoted £6 10s.; ship plates, £6 17s. 6d ; bars, 
£7 103.; and boiler plates, £7 12s. 6d., all subject to the usual 
5 per cent. discount for delivery in the Clyde district. Engi- 
neers—locomotive, marine, and general—are sharing in the 
activity that prevails, and there is also a good market for 
general structural material. The sheet trade continues very 
busy, plain and galvanised sheets being equally in active demand, 
largely for export. It may be noted that the decision of the steel 
makers to allow rebate of 5s. per ton to users who order all their 
material from the associated makers is causing much discussion in 
trade circles. The intimation of the details of the scheme to be 
issued shortly is awaited with not a little anxiety, especially by 
merchants, some of whom seem to be of opinion that an effort is to 
be made to exclude the middleman from the trade. It is thought 
that the makers will not offer a rebate on boiler plates of the 
manufacture of the better kind, of which they have already a 
practical monopoly. There can be little doubt that a considerable 
amount of business is being held back until the actual conditions 
of the proposed rebate are officially communicated to the trade. 


The Coal Trade. 


The coal business is very active, nearly every kind of coal 
being in request. Shipments are large, but they would be even 
greater were it possible to get forward coal at the quicker rate to 
the ports, at some of which vessels have had to wait too long for 
loading. There is a scarcity of railway wagons in not a few direc- 
tions. Mild weather has moderated the demand for house coal 
for home use, else the difficulty of obtaining ready supplies might 
have been greater. Prices of shipping coal are firm. Manufac- 
turers have been taking large quantities, and prices for suitable 
kinds are well supported. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Last Week’s Coal Trade, Cardiff. 


MINoR differences not quite approaching a strike continued 
to interfere with trade, and the district has been visited with a 
succession of storms which increased in violence till Tuesday and 
materially affected business. Reports were current at Cardiff that 
the Italian ports were being well stocked with Welsh coal, and 
that important fresh orders were coming. On ‘Change it was 
stated that the Cambrian Combine has secured orders for 
150,000 tons best steam coal. It is thoroughly understood that 
the requirements for the ensuing half-year will be considerably in 
excess of those of the past. Contracts have been placed by the 
French railways for about 130,000 tons of Welsh smalls for delivery 
at Bayonne and Bordeaux, at prices from 15f. 70c. to slightly over 
16f. delivered into truck and inclusive of French tax. 


Present State of Trade. 

Latest quotations :—Steam coal continues quiet due to the 
prevailing stormy weather. It was stated on ’Change this week 
that the leading sellers of Admiralty coals were fully booked for 
some time, and in“consequence quotations remained. Stiffening 
in price is expected in the next week or so, Best descriptions are 





being firmly upheld, but smalls are plentiful and selling at 
lower prices, Advices received at Cardiff are to the effect 
that the Belgian State Railways have placed orders for 
four lots of Welsh small totalli about 18,000 tons. The 
requirements of the Belgian orders totalled 495,000 tons 
small, 251,000 tons of briquettes, coke, smithy, and large coal. 
The greater part was secured by Belgian firms. Latest prices :—- 
Best large steam, 16s. 9d. to 17s.; best seconds, 15s, 9d. to 
16s, 6d.; ordinaries, 15s, to 15s, 6d.; best drys, 16s. to 16s, $d.; 
ordinary drys, 14s, 6d. to 15s. 3d.; best washed nuts, 14s. to 
15s. ; seconds, 13s, 6d. to 14s, 6d. ; best washed peas, 12s. 6d. to 
13s, 6d.; seconds, 11s. to 12s,; best bunker smalls, 7s. 9d. to 8s.; 
best ordinaries, 7s. 3d. to 7s. 6d.; cargo smalls, 6s. to 6s, 9d.: 
inferior smalls, 5s. 6d. to 6s.; best Monmouthshire black 
vein, lds. 3d. to lds. 6d.; ordinary Western, 14s. 6d. to 
14s, 9d.; best Eastern Valleys, 13s. 9d. to 14s. 3d.; seconds, 
13s. 3d. to 13s. 6d. Bituminous: Very best households, 17s, to 
18s.; best ordinaries, 143, 6d. to 16s, 6d.; No. 3 Rhondda, 17s, 
to 17s. 6d.; brush, 13s. 3d. to 13s, 9d.; smalls, 10s. 3d. to 
10s, 6d.; No. 2 Rhondda, Ils. 9d. to 12s, 3d.; through, 9s, 6d, 
to 10s.; smalls, 6s. 3d. to 6s. 9d. Patent fuel, 16s. 3d. to 16s, 9d, 
Coke: Special foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; 
furnace, 16s. to 17s. Bitwood, 28s. to 30s. 


Newport (Mon.) Coals. 

Last week nearly 80,000 tons coals were despatched and 
16,984 coastwise. This may be regarded as a satisfactory total, 
but it would have been larger had the weather been better. Work 
was fairly good at the collieries, but shortage of wagons continued 
to trouble coalowners. Smalls were depressed, house coals firm, 
ample supplies of second class coal are now at the port. Pitwood 
irregular. Latest :—Loadings at the beginning of this week were 
weak, storms and short arrivals interfering ; inquiry not strong for 
lower qualities of steam. Black veins steady, others easy ; house 
coals firm. Pitwood scarce, and high. It was said that 29s. was 
asked for small parcels. Latest quotations :—Best black vein, 
15s. to 15s, 3d. ; Western Valleys, 14s. 3d. to 14s, 6d.; Eastern 
Valleys, 13s, 6d. to 14s,; other kinds, 13s, to 13s. 3d.; best smalls, 
7s. 3d. to 7s. 6d.; seconds, 6s. 9d. to 7s.; inferiors, 6s. tc 6s. 6d. 
Bituminous: Best households, 16s. to 17s.; seconds, lds. to 
15s. 6d. Patent fuel, 16s. to 16s. 6d. Coke: Foundry, 18s, 
to 20s.; furnace, 16s, to 17s. Pitwood, ex ship, 28s. to 24s, 


Swansea Coals. 

The fact that nearly 90,000 tons of coal were shipped last 
week is conclusive proof of the prosperity of the port. There is 
a very fair dispatch of patent fuel now that the stoppage has 
ended, shipments being 17,243 tons. Business was reported as 
distinctly favourable at the port, totals showing an increase of 
11,000 tons. Strike at Samlet Colliery has now entered upon its 
second week. A margin of 2d. per ton is said to exist between 
the demand of the men and the last offer of the management. 
Latest: Anthracite very firm, Swansea large in excellent demand, 
values again up, red a shade easier, machine-made nuts and 
cobbles firm, rubbly culm and duff weak and in little demand, nuts 
and cobbles firm, steam little inquiry, small offered at reduced 
prices. Latest: Best malting, 21s. to 23s, net; second, 19s. to 
20s. 6d. net; big vein, 18s. to 19s., less 24; red vein, 12s. 6d. to 
13s. 3d., less 24 ; machine-made cobbles, 193. 6d. to 22s. net; Paris 
nuts, 22s, 6d. to 24s. 6d. net ; German nuts, same ; machine-made 
large peas, 12s. to 13s. 6d. net ; rubbly culm, 5s, 3d. to 5s. 9d., 
less 24; duff, 3s, 3d. to 3s. 9d. net. Steam coal: Best large, 
17s, 6d. to 18s.; seconds, 13s. 3d. to 14s, 3d.; bunkers, 9s. 9d. to 
lls. ; small, 6s. 9d. to 7s. 9d., all less 2}. Bituminous: No. 3 
Rhondda, 17s. to 19s.; through, 13s, 6d. to 14s, 6d.; small, 10s. 6d. 
to lls. Patent fuel, 14s. 6d. to 15s, 3d., ail less 24. 


Iron and Steel. 

Dowlais showed quite exceptional vigour, in contrast with 
other works. The blast furnaces, Bessemer and Siemens, were in 
full work, and the Goat Mill busily employed on steel rails and tin 
bar. There was but a short week at the Big Mill, but the rest of 
the week was occupied in preparing the ac-umlation of rails which 
had been stocked for shipment. Latest quotations, Swansea :— 
Pig iron: Hematite, mixed numbers, 6Us. 9d. cash and tis, 
month; Middlesbrough, 44s. 2d. cash, 46s. 54d. month ; Scotch, 
52s. 38d. cash, 523. month; Welsh hematite, 60s. delivered ; Kast 
Coast hematite, 65s. to 6ts, c.i.f.; West Coast same, c.i.f. Steel 
bars, £4 15s, to £5 Siemens, £4 153, Bessemer. Iron ore: Rubio, 
c.i.f. Newport (Mon.), 18s, 6d. to 193. 6d. 


Tin-plates. 

Shipments of plates and total from works were close to 
one another, receipts from works being 110,735 boxes, and ship 
ments 110,707 boxes. Stocks now total 82,716 boxes, but con- 
sidering that 17 steamers are loading at the time of our report, the 
total will soon be lessened. Latest statement :—There is a fairly 
good demand, and prices are firm for delivery this year. The 
buying for next year is very limited, owing to a general belief 
prevailing that the supply will be greater than the demand, but 
for this there does not appear to be any ground. The output for 
the early part of next year is not likely to be much greater than 
at present, and for the rest of this year the demand will be fully 
equal to the supply. Makers’ quotations are:—Ordinary plates, 
13s. 74d.; ternes, 24s. 6d. to 25s.; C.A. roofing sheets, £9 to 
£9 5s.; big sheets for galvanising, £9 to £9 5s.; finished black 
plates, £11 5s. to £11 10s.; galvanised sheets, 24 g., £11 10s. to 
£11 15s, per ton; block tin, £191 cash and three months, Other 
quotations :—Copper, £55 15s. cash, and £56 10s. three months. 
Lead: English, £16 5s.; Spanish, £15 15s,; spelter, £26 15s. per 
ton. Silver, 24f per oz. 


Lianelly. 

Better times are now enjoyed at this port, the general 
trade being good and employment full and regular. The loss of 
the American rebate trade by tin-plate manufacturers is not felt 
severely in the district, there being a varied and increased demand 
from other markets. Tin-plate bars are in strong demand, and 
the new mills are well worked. The home-made bar is regarded 
as superior to the imported, and buyers are satisfied that if makers 
continue to turn them out as they are now doing, home make will 
make good headway against imported bars. 


Latest Reports of Condition of Trade. 

The outlook is such that coalowners find it difficult to 
arrange with respect to forward business. The Egyptian State 
Railways, the Italian Government, and the White Star Line are 
understood to have bought largely of American coals. The labour 
troubles threaten to affect business, and owners are likely to resist 
demands of colliers with regard to minimum wages. ‘I'he proposal 
made by them would affect the existing wage rate, which has been 
in operation since last March. The present agreement fixes this 

at 35 per cent. above the standard of 1879. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


PERMAN AND Co., Limited, marine engineers, have removed to 
new offices at 82-84, Fenchurch-street, E.C. 

Mr. ALFRED H. Gipprncs has started business as an electrical 
engineer in partnership With the firm of Scott and Hume at 
Cangallo 564, Buenos Aires. 

THE British Chamber of Commerce, Paris, calls attention to the 
fact that there should, in the near future, be a demand in France 
for refrigerating machinery. The question of frozen meat is 
receiving considerable attention owing to the increasing dearness 
of beef and mutton, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Oorrespondent.) 


Rheinland-Westphalia. 

NOTWITHSTANDING that there is so much activity in the 
principal branches of the iron and steel industry, the market has 
lost a little of its sanguine tone. This is owing mostly to the 
political troubles, The Pig Iron Convention last weei: resolved to 
sell all sorts of pig iron, for the first two quarters of 1912, at prices 
that are, on the average, M. 2.50 to M. 2.75 higher than those at 
present ruling. A fairly good demand is reported for crnde iron, 
and malleable ircz has maintained its former stiffness, ; Current 
trade in bars is lively, and employment at the mills has increased 
rather than otherwise. For export M. 99 to M. 100 p.t. is quoted, 
f.o.b. Antwerp. In hoops also a fair trade is done, though com- 
petition of the mixed works is keenly felt by the so-called 
pure mills; the Convention price of M.125 to M. 127.50 p.t. is 
easily maintained. Satisfactory accounts are given regarding the 
business in plates and sheets. Heavy sorts are strongly inquired 
for from abroad, and inland consumption continues pretty exten- 
sive. For sheets M. 135 to M. 138 p.t. is quoted, and for sales 
next year higher prices will be asked. A lively employment 
continues in the wire rod industry, but foreign competition has 
weakened the prices for export. Both for drawn wire and for 
wire nails quotations are unsatisfactory, in spite of an animated 
occupation ; the same holds for — The foundries and hardware 
factories have plenty of work on hand, but they complain of weak 
quotations. he Solingen tool factories are reported to be slightly 
disappointed as regards this year’s trade, the conflict between 
Italy and Turkey, as well as the Morocco crisis, having detri- 
mentally influenced the market ; a fair export continues, however, 
to South America, 


Sales of the Steel Convention. 

During September of this year the deliveries of the Steel 
“onvention were 502,946 t., as compared with 475,467 t. in August, 
1911, and 449,082 t. in September, 1910. Of the above-named 
quantity 153,945 t. were semi-finished steel, as compared with 
143,714 t. in August, 1911, and 134,340 t. in September, 1910; 
railway material, 173,761 t., as compared with 161,427 t. in 
August, 1911, and 160,134 t. in September, 1910; sectional iron, 
175,242 t., as compared with 170,326 t. in August, 1911, and 
154,608 t. in September, 1910. 


List Quotations. 

The following are the current list rates per ton, free at 
works :—-Raw spathose iron ore, M. 11.60; roasted ditto, M. 16.50; 
Nassau red iron ore, M. 14.50 net at mines ; spiegeleisen, 10 to 12 
per cent. grade, M. 68 ; white forge pig, M. 60 to M. 63; iron for 
steel making, M. 62 to M. 63 for Siegerland sorts and M. 64 to 
M. 65 for Rhenish-Westphalian qualities; German Bessemer, 
M. 70; German foundry pig, No. 1, M. 66; No.3, M. 64; German 
hematite, M. 70; good merchant bars, common quality, M. 100 to 
M. 105; iron bars, M. 130 to M. 133; basic hoops, M. 127 to 
M. 130; steel plates, common quality, M. 120 to M. 122; basic 
plates for boilermaking purposes, M. 130 to M. 132; sheets, M. 135 
to M, 140; drawn iron or steel wire, M. 122.50. 


Coal in Germany. 

A quiet trade has been done, on the whole, during the 
past week, house coal being slightly depressed ; all heavy purchases 
have already been made, and only smal! orders are being placed at 
present. In engine coal a healthy tone prevails, the pits having 
regulated the output in proportion to demand, and so stocks are 
limited generally. Current rates for gas coal are M. 11, M. 12 and 
M. 13.50 p.t.; dry coal, M.9 to M. 10.50; best mixed sorts, 
M. 12.25 to M. 14; anthracite, M. 21 to M. 24.50 p.t.; foundry 
coke, M. 17 to M. 19; blast furnace coke, M. 14.50 to M. 16.50; 
briquettes, M. 10 to M. 13.25, 


Austria-Hungary. 

All the principal trades, it can be stated, are pretty regu- 
larly occupied ; an abatement in demand is felt here and there, 
but the condition all round is still fairly healthy, and prices can be 
tolerably well maintained. The same may be stated of the coal 
industry, where purchases continue to be made at the former 
quotations, 


Sound Trade in France. 

According to recent reports a satisfactory condition pre- 
vails in the iron and allied trades, in a few instances only a falling 
off in demand being complained of. In the Loire district the 
former good activity is maintained, and the works of the Depart- 
ment Marne are busily engaged in executing orders previously 
booked, which render them rather independent of fresh work for 
the present. Concerning deliveries in iron ore in the Meurthe-et- 
Moselle Department favourable accounts are given, deliveries 
during the first two quarters of the year rising to 2,901,000 t., or 
600,000 t. more than in the same period last year. The Mining 
Administration has published the following concerning the output 
in iron ore for 1910 :—-In the Nancy district 2,090,905 t ; Longwy, 
2,851,347 t.; Brieg, 8,567,190 t.; from veins at the surface, 
255.273 t., or altogether 13,264,715 t., as compared with 
10,672,970 t. in the previous year. The increase amounts to 
2,591,745 t., or 24 per cent., but has, in a number of instances, 
not been equal to the rising demand. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 18th. 


THE marked concessions which have been made in iron and stee! 
prices have stirred up much interest in many quarters where 
material is wanted. The past week has sent a large amount of 
business to the mills from shipyards, railroad companies and 
private engineering concerns engaged in many lines of construc- 
tion. The net results of the ruling activity is a matter of interest. 
If the low prices should bring all contemplated buyers into the 
market it would put the structural industry into a better condition 
than it has been for two years. The iron and steel makers have 
courageously but, perhaps, not too wisely held to high prices for 
the past year or two until they saw their mills half idle. Of 
course, other considerations besides cost of material have stood in 
the way of heavy outlays for construction. The railroad people 
had one strong reason for waiting. They still think they had it. 
Nearly all the business which has come to the mills has been 
driven to them by wear and tear and by freight that had to be moved. 
That is the character of the business of to-day. Among recent 
interesting orders placed was one for 2000 tons of steel for bridge 
work in Buenos Aires, 1200 tons for a bridge in Corea, 5000 tons 
for steel bars for concrete work in Havana harbour, 4500 tons to 
extend the Baldwin Locomotive Works near Philadelphia, besides 
a host of smaller orders ranging from 1000 tons down to 100. The 
steel pipe makers have gathered in a crop of orders during the 
past week and are hearing of prospective orders which imparts 
tone and confidence to that branch of the industry. The ship- 
builders, both along the Atlantic coast and the lakes, are doing 
more active buying than they have for some months. The manu- 
facturers of small material, such as bars, are also profiting by the 
low range of prices. Quotation a month ago was 1-25, but this 
week has been done at less that 1-15. Car builders are also coming 
for their share, and it is understood that contracts closed within a 
week, including inquiries now in hand, will probably reach 12,000 
cars, The copper market continues quiet and rather weak. Tin 
is quoted at 40-25 for spot delivery. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch. 
25, Southampton-buildinge, Chancery-lane, London, W.C., at 8d. each.” 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-o, of opposition to the grant of the Patent. 








INTERNAL COMBUSTION ENGINES. 


20,416. May Ist, 1911.—IMpROVEMENTS IN CONNECTION WITH THE 
PiIsTONS OF INTERNAL COMBUSTION ENGINES, Frederick Hussey 
Tanner, Engineer, of ‘‘ Hillside,” Staple Hill-road, Fishponds, 
Bristol. 

This invention relates to internal combustion engines of the 
Diesel type, and of the kind employing port exhaust. The object 
is to improve the thermal efficiency. The upper flat surface of the 
piston A, which is formed with an inclined exhaust face, has 
secured to its face by means of riveted studs B or similar securing 
means a covering plate C of metal, preferably steel. The plate C 
is machined with shallow and comparatively wide concentric 
grooves or channels D, thus providing the plate C with a number 
of concentric ridge-like projections E adapted to abut against the 
face of the piston A, hese shallow clearance spaces D provide 
the insulation between the piston A and the plate C, but an insu- 
lating pad or sheet of asbestos may be employed in addition to the 
air spaces. In order to form a tight joint between the plate C and 
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the piston A a number of copper or other suitable rings are pro- 
vided which are beaten into grooves formed in the face of the 
plate C and machined up fiush with the surface of the ridge-like 
projections E, The inclined exhaust face I is machined to form part 
of a frustum of a cone and is protected by means of two plates K and 
Laccurately machined to fit this surface and insulated therefrom by 
convenient means, as, for example, by means of two sheets of brass 
gauze separated by a sheet of tinned iron. Any interstices are 
speedily filled by carbonaceous deposit and the whole is found to 
comprise an effective insulating medium. The plates K and L are 
provided with ridges or projections so shaped as to guide the 
exhaust gases to the exhaust ports and past the exhaust port 
bridges in order to prevent the latter from becoming overheated. 
The exhaust cavity on the piston becomes extremely hot and forms 
a very suitable combustion space, and in order to facilitate ignition 
one of the projections is prolonged sufficiently so that it will 
just enter the fuel spray when the piston is on the inner dead 
centre, thereby ensuring prompt ignition.—October 4th, 1911. 


TURBINE MACHINERY. 


8781. April Sth, 1911.—IMPROVEMENTS IN THE DRIVING OF Con- 
DENSING PUMPS FOR STEAM TURBINES, B. 2. D. Kilburn, 
Chancer'y-lane Station Chambers, High Holborn, London, W.C. 

If the condensing pumps are driven by a separate motor the 
turbine will be stopped if this motor breaks down. If the con- 
densing pumps are driven by the turbine itself then at starting 
the turbine has to work non-condensing. In this invention the 
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pumps A B are driven at the start by the motorC. A shaft D 
driven by gearing from the turbine is joined by a clutch E toa 
shaft F driving through gearing on to the pump shaft. The clutch 
E comprises a member G keyed to the shaft F and provided with 
an internal wedge-shaped recess and a member H keyed to the 
shaft E and provided with pivoted wedge-shaped pawls J. After 
the pumps have been started by the motor the turbine is set 





running and the shaft E gathers speed. When this is about equal 
to that of the shaft F the pawls J fly out and engage the wedge- 


shaped recess in the member G. The motor C can now be shut off 
and the turbine allowed to drive the pumps.—October 4th, 1911. 


DYNAMOS AND MOTORS. 


5866. March 8th, 1911.—IMPROVEMENTS IN OR RELATING TO ELEv- 
TRIC Motors, Axschiitz and Co., of Neumiililen, near Kiel, 
Germany. 

This invention relates to a reversing motor connected to a poly- 
phase circuit and reversed by changing over a single supply wire. 
The stator is wound for a two-phase current, but as shown diagrain- 
matically in the upper engraving, in the slots of one phase, two 
windings A and B are arranged which are connected at C to one of 
their supply wires, and can be connected alternately at I) and E 
by a switch to the other supply wire F. The windings A and B 
are in opposition to each other. The winding H is situated 
electrically at a right angle to the windings A and B, For driving 
this motor it is necessary to be able to connect the windings A and 
B to one phase which is at a right angle to the phase from which 
the winding F is supplied. In order to render this possible when 
connecting to a three-phase circuit, a star shaped connection is 
combined in the known manner to a triangle connection as shown 
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in thelowerdiagram. At I and II the pressure is taken for feeding 
one stator winding, at O and III the pressure for the other winding. 
The construction of the motor must naturally be that of an 
asyncbronous and not that of a synchronous motor, so that there 
will always be ‘‘slipping” between the speed of the rotor and the 
field of the stator, because the rotor is constructed, for instance, 
as a drum armature; otherwise the rotor would continue to run 
when the windings A and B were switched off and winding F 
remained in circuit. When the zero point of the rotary current 
circuit from which the current is taken is not accessible, an 
artificial zero point must becreated. The simplest way of effecting 
this is by two equal resistances placed between O and I on the one 
hand, and between O and II on the other hand, and which are 
made equal to the inductive resistance of the winding H of the 
stator. Instead of ohmic resistances other equal inductive resist- 
ances, or choking coils, can be used, which have the advantage of 
less heating at the same tension and intensity of current.— 
October 4th, 1911. 


CRANES AND CONVEYORS. 


25,999. November 9th, 1910.—IMPROVEMENTS IN CONVEYORS, 
Edward Bennis, of Beech Hill, Astley Bridge, Bolton, Lancs, 
and James Bibby, of Little Hulton, Bolton. 

‘Alhe conveyor chain is composed of a number of self-contained 

units A. Each unit comprises a box-shaped casting B forming a 

carriage supporting the traisverse battens ©. The carriage B is 

open at one side and is formed with bearings for the live axle D. 
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The axle is provided with conical wheels at each end, A grease 
cup E is formed in the carriage casting over each bearing. When 
the carriage is on its return journey a spring F prevents the grease 
from falling out. The carriage has two lugs G at its centre. To 
these lugs the draw links H are attached. The construction of 
the joint J in the draw links will be understood from the section 
given. The interior of the inner bush there shown is filled with 
grease.— October 4th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


22,626. September 30th, 1910.—IMPROVEMENTS IN TUBE Draw- 
NG, N. Z. Schemanoff, of 16, Mestchanskaya, Kertch, Russia. 
The external die A is fixed in a frame B. The internal die con- 
sists of a hard steel ball C. This ball bears against a thrust block 
D of hard wood, which in turn bears against a plug E screwed into 
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a rod F. ‘The rod F, as shown in the lower engraving, abuts 
against a fixed bracket G. The tube is pushed or pulled from right 
to left. The rod F and plug E are provided with a central passage 
for the supply of lubricant to the interior of the tube. A flexible 




















cord passing down this hole controls a small valve H in the wood 
abutment D. The tubes are drawn cold, and the object of the 
invention is to secure equality in the thickness of the tube walls 
at all points.—October 4th, 1911. 


23,318. October 8th, 1910.—IMPROVEMENTS 1N RUBBER THREAD, 
WASHER CUTTING AND GRINDING LaTHEs, J. H. Coffey, of 
489, Prettywood, Bury, Lancs. 

The central shaft A is driven by change wheels from the belt- 
pulley spindle and carries a sliding cam B. The main slide C is 
driven by the screwed shaft D. This shaft is rotated by change 
wheels from the cam shaft A. An auxiliary slide E fits into a 
transverse gap in the top of the main slide and can be carried 
along the bed with the main slide. The cam B is carried between 
two arms F F depending from the under side of the auxiliary slide. 
A cross slide G is carried on top of the auxiliary slide E. Projec- 
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tions H H depend from this cross slide so as to embrace the cam B, 

An auxiliary cross slide J is mounted on the first cross slide, and 
is driven by a hand-operated screw carried by the first cross slide. 
A rotary tool K is mounted on the auxiliary cross slide. A cam 
disc L is mounted on the shaft A to rotate therewith and slide 
thereon. The cam surface of this disc engages with a roller carried 
on the auxiliary slide E. The tool K having been set in proper 
relation to the work, it is advanced and withdrawn by the action of 
the cam B. As soon as the tool is withdrawn from the cut the 
combined action of the cam L and the continuous feed given to 
the main slide by the shaft D moves the tool into position for a 
second cut.—Uctober 4th, 1911. 


27,728. November 29th, 1910.—IMpROvED MEANS FOR CLEARING 
THE SCALE FROM THE TUBES OF MARINE CONDENSERS OR 
FROM TUBES GENERALLY WHICH ARE SUBJECT TO SCALING UP 
INTERNALLY, T. G. Barron, of Greatham House, Greatham, 
Stockton-on-Tees, Durham. 

To free condenser and other tubes—presumably before they are 
set in place—from internal scale it is proposed to apply a compres- 
sive force in one direction and immediately after a similar com- 
pressive force in the other. The tube first passes through vertical 
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rollers A A, geared together, and driven from the hand wheel 
shown. The opening between these rollers is slightly flatter than 
a true circle. Two horizontal rollers are provided at BB for 
giving the compressive force in the opposite direction. The process 
causes the internal scale to crack and fall off. It is not intended 
that either of the compressive forces should cause permanent set 
in the tube. The deformation lies within the elastic limit of the 
material. —October 4th, 1911. 


12,585. May 24th, 1911.—MacHINE FoR THE ConTINUOUS ELEC- 


TRIC WELDING OF SEAMS, William Edward Evans, of 27, 
Chancery-lane, London, W.C. 

This invention relates to a machine for the continuous welding 

of seams electrically in which the welding point is formed by a 





rolling contact. This rolling contact is secured by the use of a 
welding roller, which is loosely mounted between lateral conduct- 
ing cheeks, and is maintained in contact with the work by means 
of rotatable rollers of hard material, which rotate about fixed 
shafts and take up the welding pressure. This device affords the 
advantages that the welding rollers can be constructed in a simple 
manner from a piece of copper plate, and that they can be easily 
and rapidly exchanged. e welding roller A is mounted between 
the stationary cheek D and the movable cheek E, which are 
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adapted to conduct the current to the roller A. It is advantageous, 
but not absolutely necessary, to cool these cheeks with water or the 
like. The welding pressure is taken up by the pressure rollers B 
and C, which are rotatable upon fixed spindles Gand H. These 
latter rollers transmit the welding pressure to the frame of the 
machine, and their peripheries have such a profile that they reform 
the welding rollers which have been deformed by the welding pro- 
cess if these have been worn unevenly. A welding roller K similar 
to the welding roller A is provided on the other side of the work. 
—October 4th, 1911. 


SHIPS AND BOATS. 
24,534. October 22nd, 1910.—IMPROVEMENTS IN STEERING EN- 
GINES FOR SuHips, R. McGregor, of Clyde View, Langbank, 
Renfrewshire. 


The controlling valve A is mounted freely on its spindle B. A | 


small amount of play is left for it between the collar C and the 
units D. The valve is sufficiently loose on its spindle to allow 
steam to pass from end to end so as to balance the valve. The 
economising valve E is made in one with a balance piston F, and is 
likewise allowed a certain amount of play on its spindle. A con- 





necting-rod G couples the slide block H with a crank J mounted 
on a short shaft K. The shaft operates an arm L provided with a 
pin and slide block working in a segmental guide M. This guide 
is connected to the economising valve spindle and slides upon the 
pins N. The rod P is connected with the usual hunting motion. 
The valve E is opened by hand from the bridge through the shaft- 
ing and hunting motion. It is closed by the engine itself through 
the hunting motion. The object of the invention is to prevent 
the “‘ blow through ” of steam which takes place in the ordinary 
gear when the engine is standing.— October 4th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,004,296. CONTROLLING VALVE GEAR FOR COMPOUND ENGINEs, 
F. E. Norton, Youngstown, Ohio.—Filed July 29th, 1909. 
There are 15 claims. The first sets out the nature of the inven- 
tion so clearly that it will only be necessary to quote it. It is as 
follows :—‘‘ The combination of a source of fluid under pressure ; a 
high-pressure cylinder ; a low-pressure cylinder adapted to receive 
fluid from the high-pressure cylinder; connections between the 
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source of fluid and the admission to the low-pressure cylinder ; a 
valve adapted to control the flow of fluid through said connections ; 
a plunger subject to the pressure at the admission side of the low- 
pressure cylinder and urging said valve to the closed position ; a 
spring urging said valve to the open position; means for varying 
the stress on the spring ; and a movable member operable from a 
point external to the device to engage said valve and force it to a 
closed position. 


1,004,331. RoTary IMPELLING Pump, G. W. 
Mo.—Filed August 29th, 1910. 

The housing is constructed with an inlet opening at one of its 

ends, an intake chamber, and a discharge chamber. A stationary 


Wright, Web City, 





partition separates the intake and discharge chambers, and has 
diagonal passageways extending from the intake chamber to the 
discharge chamber, the housing being provided with a discharge 
passage leading from the discharge chamber. A driving shaft ex. 
tends through the discharge chamber, the partition, and the 











intake chamber. An intake impelling whee! is fixed to the shaft 
and is wholly within the intake chamber. A discharge impelling 
wheel is also fixed to the shaft and is wholly within the discharge 
chamber.—There are three claims. 


1,004,341. FEED-WATER REGULATOR FOR BoiLers, M. Baluzih, 
Republic, Pa,—Filed June 28th, 1910. 

The regulator comprises a platform mounted upon the steam 
dome, a cylinder carried by the platform, a piston within the 
cylinder, and a float arranged in the boiler. A stem connected to 
the float projects through the dome. Means for shifting the piston 
are suspended from the cylinder and connected to the stem and 
actuated by the float and in connection with the cylinder admit- 
ting steam. A chest is carried by the platform, and there is a 






































water supply pipe opening into the chest. A water-feed pipe leads 
from the chest to the boiler to one side of the dome of the latter. 
A valve movably mounted in the chest is provided for closing com- 
munication between the chest and the water-feed pipe, thereby 
cutting off the supply of water to the boiler. A pair of levers are 
operatively connected with the piston and the valve and pivotally 
connected with opposite ends of the platform and further pivotally 
connected together for shifting the piston and slide valve simul- 
taneously in the same direction with respect to each other. These 
control the water supplied to the boiler. 


1,004 432. INTERNAL ComBusTION ENGINE, (. 1. Inman, Trenton, 
N.J.—Filed A ugust 17th, 1909. 

The piston is provided with an admission port and an exhaust 
port. A spring-closed valve controls the admission port. There 
is a pump cylinder having outer and inner compression chambers. 
A duct connects the admission port with the inner compression 
chamber. A spring-closed valve admits air into this duct. Suction- 
valved fuel inlets communicate with the compression chambers. A 
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piston works in the pump cylinder and on its outward stroke draws 
air into the duct, and compresses the charge in the outer compres- 
sion chamber and opens the suction-valved inlet to the inner com- 
pression chamber. In its inward stroke it opens the suction-valved 
inlet to the outer compression chamber and forces the column of air 
in the duct with a following charge of fuel from the inner compres- 
sion chamber through the duct and admission port to the explosion 
cylinder. Means operative are provided on the outward stroke of 
the pump piston to establish communication between the compres- 
sion chambers, 








Tue question of white-lead poisoning in the painting 
trade has again arisen owing to the fact that the disease appears 
to be increasing in frequency. Opinions differ as to whether it 
can be efficiently guarded against by the use of india-rubber gleves, 
overalls, and respirators, but even where these are provided it is 
often difficult to ensure their constant employment. ‘Taking these 
facts into consideration, the only remedy seems to be the substitu- 
tion of some other paint body for white lead, as has been done in 
France, and isnow under the consideration of acommittee appointed 
by the Home Secretary. It may be admitted that no other 
substance is quite equal to white lead as a body, but this cannot be 
allowed to outweigh the risk to the painter of contracting a terrible 
disease. It seems to be proved that even the most careful and 
cleanly workmen are exposed to risk, and if this is confirmed by 
the investigations of the committee white lead, it would appear, 
will have to go. 
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aad first time on October 26th, when Mr. Buxton explained | a swing bridge, and a lifting bridge were in turn suggested 
OCTOBER. fully its functions. Its powers, of course, are to be per- | and discarded, and eventually a transporter bridge was 


—_—_ 


Iron Trade Wages. 


A mMovEMENT is going on in the iron trade which 
makes for peace in labour matters, and it is of especially 
happy augury that the pacific counsels emanate jointly 
from ‘masters and men alike, and, singularly enough, not 
apparently by any pre-disposed arrangement, but inde- 
pendently. The situation is as follows :—First, the 
three workmen’s societies connected with the iron and 
steel trades, and whose separate operations have led toa 
good deal of friction and opposition amongst themselves, 
with, recently, consequences of an exceedingly serious 
sort in leading branches of the manufactured iron and 
steel industries of the country are approaching each other 
with a view to amalgamation ; and secondly, the employers 
in certain parts of the kingdom are, we hear, calling their 
men together in their several departments, according to 
whether they are forgemen or rolling mill hands, and 
voluntarily soliciting from them statements of any 
“ grievances,” OF supposed “ grievances,” which they have, 
at the same time intimating a desire to remedy them. 
The movement by the men is a national one, the unions 
taking part being the British Steel Smelters, the Iron 
and Steel Workers of Great Britain, and the Amalgamated 
Enginemen and Cranemen ; but, so far as we are informed, 
the approach by the masters is at present confined to the 
Midlands district, or to be more exact to Staffordshire. 
The operatives societies have a total membership of over 
thirty thousand iron and steel workers, the strongest being 
the ; Steel Smelters, which numbers nearly twenty 
thousand members. The executives of the unions 
are actively consulting their constituents up and down 
the country at the present time, and itis thought that 
with the exception of, perhaps, two branches in South 
Wales, practical unanimity in favour of the amalgama- 
tion has been attained—certainly, at any rate, by the Steel 
Smelters. 


A Municipal Experiment. 


Tue town of Elbeuf, which is an important 
centre of the cloth weaving industry, had the honour of 
possessing a mayor who was at the same time member of 
the Chamber of Deputies. As a staunch Socialist he 
aimed at all sorts of schemes for rendering existence as 
easy and pleasant as possible. The citizens of Elbeuf 
were enthusiastic about him, and gave him a free 
hand in the carrying out of his socialist projects. All 
this naturally cost money. The worthy mayor could not 
get this from the rates, because he considered it his first 
duty to reduce them, and he therefore cast his eye upon 
the gasworks, which were making large profits. It seemed 
to him a pity to let these profits go into the pockets of share- 
holders, instead of devoting them to the well-being of the 
community. The enterprise was therefore taken over by 
the town, but with an unattended result. At the last 
meeting of the municipal council the mayor made a 
startling confession. Under municipal direction the once 
prosperous gasworks had become a ruinous undertaking. 
It was necessary to raise a loan to make up for a deficit 
of close upon a quarter of a million francs on the year, and 
the price of gas would have to be raised. Hence the 
inhabitants of Elbeuf are not only to pay more for their 
gas, but are to be burdened with higher rates. The mayor 
confessed that he had made a deplorable mistake, and took 
all the responsibility upon himself, saying that he would 
only remain in office long enough to put matters right. 
Evidently he saw the hopelessness of the task, and got 
to an end of his own trouble by committing suicide. 
The chief reason for this failure appears to be that every- 
one, from the manager downwards, looks upon his duties 
much less seriously than when employed by a private 
company. Contracts for coal were given out in a hap- 
hazard fashion without any regard to economy, and the 
street lighting was never so bad as after the gasworks 
were taken over by the town. itis the looseness in the 
management of public services, so general in France, 
Which is fatal to the success of municipal or State 
industrial undertakings. 


Another Conciliation Board. 


AcTING rapidly on the suggestions made by Sir 
Charles Macara and supported by numerous Chambers 
of Commerce and other public bodies, the Government 
has called into existence yet another conciliation board. 
It is called the Industrial Council, andis a large assembly 
of the leaders of trade, commerce, and labour, presided 
over by Sir George Askwith, who assumes the title of 
Chief Industrial Commissioner. The duties of this body 
are to consider such disturbances in the industrial world 
as affect the “ general public” adversely, and it will not 
presumably interfere with purely local labour questions 
for dealing with which there is already more than enough 
official machinery. The Industrial Council met for the 





suasive only, and in that respect it is to carry on what 
is generally understood to be the tradition of the Board 
of Trade, that it brings no pressure to bear upon either 
party to a dispute. It will endeavour to stop serious out- 
breaks by conciliatory measures, and when those fail it 
will strive to limit the area affected. Periodical meetings 
are to be held three times a year—in February, June, and 
November, unless necessity arises for more frequent 
gatherings, and it appears that sub-committees may be 
appointed to deal with sectional questions. As a rule its 
meetings will be private and confidential. The Council, 
it is hoped, will prove to be a judicial body to whom cases 
will be submitted by disputants either for the single object 
of obtaining an impartial opinion or with the understand- 
ing that it is to be accepted in settlement of the dispute. 


Three Waterworks Undertakings. 


THREE events in connection with waterworks 
undertakings occurred during the month. The first of 
these was the opening of Lincoln’s new supply works. 
These works involved the sinking of four bore-holes 570ft. 
deep into the pebble beds near Elkesley, in Nottingham- 
shire, and the laying of a pipe line 2lin. in diameter and 
22 miles long. The water is pumped from the wells and 
delivered to the rising main by two sets of marine type 
triple-expansion engines, each capable of delivering 
3,000,000 gallons in twenty-four hours against a head of 
424ft. Features of the pipe line are the crossing of the 
Trent on a girder bridge, and of a fossdyke by taking the 
pipe itself up in a semicircular arch. The next event in 
chronological order was the laying of the foundation stone 
of the dam which is to provide an additional supply of 
water to Birkenhead. This is the first portion of a 
scheme for damming the Alwen and Brenig streams in 
Denbighshire, which was originally proposed by the late 
Dr. G. F. Deacon, and is being carried into effect by the 
firm of Sir Alexander Binnie, Son and Deacon. When 
completed, the Alwen dam, which is now being built, will 
impound about 3000 million gallons of water. The damitself 
is to be a handsome structure curved in plan and built of 
masonry to a height of 90ft. above the bed of the stream. 
Its crest is to be 1190ft. above Ordnance Datum. The 
third event was the opening for service of the Carno 
reservoir works, which have been constructed to provide 
an additional water supply for Ebbw Vale. The works 
involved include an earthen embankment nearly 100ft. 
high, which holds up some 190 million gallons of water. 
The estimated yield of this reservoir is 800,000 gallons 
per day. A feature of the installation is the provision of 
sprayers for feeding the water to the filters, so as to 
obtain the maximum aération. 


The Paris Water Supply. 


AFTER the experience of the past summer, when 
the supply of water fell considerably below the consump- 
tion, the Paris Municipal Council decided that it was 
time to take energetic measures to avoid the possibility 
of any such dearth in the future. Parisians claim that as 
they have spent such huge sums of money upon works 
for bringing water to the city there is no excuse for 
cutting off the supplies when the consumption exceeds 
the normal. Consequently, a series of schemes, which, 
three years hence, will increase the daily supply by 
220,000 cubic metres, is under consideration. New 
filtering and sterilising beds are to be made at St. Maur, 
where the supply will be augmented by 80,000 cubic 
metres, and more water is to be carried through the Loing 
aqueduct, so that next year there will be a total addition 
of 100,000 cubic metres at a cost of only 1,200,000f. An 
aqueduct is to be built for the Voulzie basin, which will 
carry 60,000 cubic metres, but this will occupy three years 
in construction, and will cost 18,000,000f. The capacity 
of the Ivry filtering beds is to be doubled by passing the 
water through more quickly, whilst new pumping engines 
are to be laid down, so that the supply will be increased 
from 60,000 to 120,000 cubic metres. The water will be 
chemically sterilised, as was the case at the St. Maur 
pumping station during the late water famine. It is 
expected that all these improvements will allow of a 
sufficiently abundant supply to meet all contingencies 
without its being necessary to resort to the various more 
costly projects that have been brought forward lately. 


Transporter Bridge at Middlesbrough. 


On the 17th of the month a transporter bridge, 
which has been constructed over the Tees to connect 
Middlesbrough with Port Clarence, was formally opened 
for traffic by Prince Arthur of Connaught. For many 
years past the need for increased transport facilities 
between these two places has been keenly felt. Hitherto 


communication has been maintained by means of small 
ferry boats, which have become quite inadequate to cope 
with the ever increasing traffic. 


A tunnel under the river, 





chosen as offering the best solution of the difficulty, for it 
must be realised that it is of first importance that?the 
waterway should remain unencumbered. It was, not, 
however, until the Corporation was served in November, 
1905, with a notice of the lodging with the Light Rail- 
way Commissioners of the application for an order author- 
ising the construction of a light railway between Middles- 
brough and West Hartlepool, including the building of 
a bridge over the Tees, that any really definite steps 
were taken. Thoroughly aroused, the Corporation 
then took action. It opposed the scheme, and the 
Light Railway Commissioners decided that it should not 
go forward for a year if the Corporation undertook 
within that time to promote a Bill in Parliament asking 
powers to construct a bridge of its own. The Bill passed 
and received Royal Assent in July, 1907. The work of 
construction, which was carried out in accordance with 
the designs of the Cleveland Bridge and Engineering 
Company, was entrusted to Sir William Arrol and Co., 
Limited, an unusual. thing being that the first named 
company acted as consulting engineers during the pro- 
gress of the undertaking. “We may add that the span is 
about 570ft., and that the height from high-water level 
to the underside of the girders spanning the river 
is 161ft. 


The Director of Naval Construction. 


THosE private shipbuilders who feared, we feel 
sure unjustifiably, that if the appointment to the post of 
Director of Naval Construction were made from a 
private yard, bias for certain builders would be shown, 
will rejoice that the Government has found in the 
Admiralty itself a successor to Sir Philip Watts. This is 
Sir William Smith, who has been for many years in the 
service of the Crown and who is at the present time 
Superintendent of Construction Account and Contract 
Work. He was born in 1850, so that being already in his 
sixty-first year his term of office must necessarily be 
short. When but eleven years old he found occupation 
in the Portsmouth Dockyard, and may therefore be said 
to have grown up with the modern navy. A few years 
later he was apprenticed as a shipwright at Woolwich, 
which was then a Royal yard, but soon returned to Ports- 
mouth, where he completed his indentures. In 1869 he 
started upon a course of naval architecture at South 
Kensington, working for a time side by side with Sir 
Philip Watts, and in 1875 entered the Corps of Naval 
Constructors, when he was engaged on some of the most 
interesting of the old ironclads, amongst them the 
Inflexible, the last vessel to carry plain wrought iron 
armour. Some few years later, when Sir William White 
left Greenwich, Sir William Smith was appointed to fill 
the chair of Naval Architecture, a post which he sur- 
rendered in 1902, returning to the Admiralty as Super- 
intendent of Contract Work. This office, which he will 
shortly relinquish, he has filled with distinction, winning 
the respect and goodwill of the numerous contracting 
firms with which he has been thrown into contact. We 
need not remind our readers that Sir William Smith is a 
vice-president of the Institution of Naval Architects, and 
that he represents that Institution on the Council of the 
National Physical Laboratory. He was created a Com- 
panion of the Bath in 1903, and was raised to the 
Knighthood of that Order only this year. 


Military Aeroplanes. 


Tue difficulties in the way of rendering an aero- 
plane a thoroughly practical machine have been strongly 
emphasised during the trials of military types held at 
Rheims during the past month. Even in its present form 
the aeroplane is of great utility, and no one will contest 
its value for military purposes in view of the work it is 
doing in Tripoli, where it has, on more than one occasion, 
been of marked value to the Italians. But the aeroplane 
does not yet satisfy military requirements. It must carry 
at least one observer in addition to the pilot; it must be 
able to resume its flight unaided on any ground where it 
may happen to alight ; and it must be absolutely reliable. 
The conditions imposed by the French military authori- 
ties are very severe, but this has not debarred makers 
from doing their best to satisfy them. The machines at 
Rheims are nearly all fitted with engines of 100 to 140 
horse-power. There are monoplanes and biplanes and 
triplanes, and a machine with four engines which can be 
run separately or simultaneously for varying the speed. 
There has been a good deal of controversy as to whether 
the monoplane or multi-plane is preferable for military 
work, but no light has been thrown on this matter at 
Rheims, for the reason that up to the present it has been 
impossible, on account of the weather, to carry out the 
programme. Two or three men have been killed during 
the experiments, but, on the other hand, Vidart has done 
some surprising work with a monoplane when caught at 
a fairly high altitude in a storm. So far as they have 
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gone the trials of these powerful machines under favour- 
able weather conditions have not given altogether 
encouraging results. Meanwhile, the brothers Wright 
claim that they are in a fair way to perfecting a machine 
which will hover in a breeze and will only need an engine 
of small power. It is by experiments like these that we 
may hope to see the design of aeroplanes saved from the 
rut into which it appears to be descending. 


The Railway Commission. 


OBEDIENT to instructions, Sir David Harrel’s 
Commission made no delay over the preparation of its 
report, but completed and issued it before Parliament 
sat. In many respects it is admirable, it is lucid and 
unbiassed, and it reflects exactly the weight of evidence. 
That the Labour representatives on the Commission 
must have found it a little difficult to add their signa- 
tures is highly probable; but they knew that a unani- 
mous report was essential, and they made their personal 
feelings subject to the general good. The three salient 
facts of the report are that recognition as the men 
understand it is not recommended, that the central 
boards established under the agreement of 1907 are 
swept away, and that a deputation must represent at 
least 25 per cent. of the whole body of workers instead 
of a much smaller number—generally ten men—as 
hitherto. The Commissioners further recommended that 
whilst steps be taken to re-elect the members of the new 
conciliation boards at once, no change should be made 
in any arrangements which at present exist until next 
July. It is scarcely surprising that the report has not 
been well received. The companies, it is true, have said 
not a word. They will abide by their promise to accept 
whatever the Government may decide. The men, on 
the other hand, have been vociferous in their outcry 
against the recommendations, and have openly asserted 
that they made no promise to accept them, and they will 
not doso. It is impossible to see clearly what the next 
step may be. On one side some leaders, including Mr. 
Henderson, are endeavouring to induce the men to take a 
more favourable review of the report, whilst on the other 
the hot-heads and syndicalists are striving to stir the men 
up to a general strike. The meeting of the four railway 
unions on Wednesday has not advanced matters much, 
and the condition is still highly critical. The matter is 
still under consideration as we go to press, and it is 
believed that a keen contest between the peaceful and 
the belicose parties is taking place. The leaders see the 
inadvisability of a strike at present time and wish to give 
the new scheme a trial, whilst the branches, always 
inclined to be more hot headed than the general council, 
are almost unanimous in the demand for a twenty- 
four hours ultimatum, the drivers and firemen alone 
preserving a more temperate spirit. In the mean- 
while the Government observes absolute silence as to the 
next step, and it is unknown what they propose to do 
with the report, though it is generally supposed that the 
Board of Trade will act as intermediary between the 
unions and the companies if there is any discussion on it. 


French Explosives. 


Wuen the Liberté blew up in Toulon Harbour 
the conclusion was immediately come to that the disaster 
arose from the spontaneous combustion of an old lot of 
B explosive which had reached a critical stage in the 
inevitable process of slow decomposition. Orders were 
immediately given for all vessels to discharge explosives 
which were manufactured before 1906, and enormous 
quantities of the explosive were dropped in the sea off 
Toulon. Had this surmise proved correct the perils sur- 
rounding the B explosive would have been greatly mini- 
mised, since it was merely a question of reducing the 
period during which it could be safely stored. The report 
of the Commission of Inquiry has, however, entirely dis- 
pelled this illusion by showing, as far as is possible 
with such meagre proof, that the fire originated in the 
forward magazines containing B explosives manufactured 
in 1906. Evidence pointed to the probability of spon- 
taneous combustion, and the matter at once assumed a 
much more serious light, the treatment of the explosive 
to overcome its inherent instability being then brought 
under suspicion. The report has certainly weakened 
confidence, and there have been several alarms lately on 
the battleships. The question, however, has now taken 
another turn through the revelations of M. Maissin, the 
director of the powder factory at Pont du-Buis, who suc- 
ceeded M. Louppe, at present director of the factory at 
Moulin-Blanc. On taking up his new situation M. 
Maissin declared that he was surprised to see the dis- 
organised condition of the Pont-du-Buis factory. When 
there are signs of the B explosive decomposing it is sent 
back to the factories to be worked up again, and is then 
put in special cases to be used up in firing practice. M. 


Maissin avers that the explosive thus worked up was sent 
out of the factory again as new, and would therefore be 
stored on board for a considerable period. By a strange 





coincidence the explosive which caused the disaster to 
the Liberté was delivered from the Pont-du-Buis factory 
in 1906. Soon after the blowing up of the Jena M. 
Maissin reported this condition of things to the Minister 
of War, and openly stated that, unless action were taken, 
other battleships would certainly suffer a similar fate. An 
inquiry into the allegation of M. Maissin was allowed to 
drop, apparently under the impression that he was simply 
animated by a feeling of antagonism towards M. Louppe, 
but now that the director of the Pont-du-Buis factory has 
publicly repeated these charges, the Government has 
started a further inquiry which is being conducted with a 
good deal of secrecy. If the charges are substantiated, 
they will tend to prove that the disaster was due to the 
decomposition of an explosive considerably older than the 
date at which it last left the factory. 


Revival of Apprenticeship. 


THE “apprenticeship crisis” has long been a 
subject of discussion in France, where the quality of the 
workmen has undoubtedly depreciated since the various 
“ humanitarian” laws were passed, whereby it became 
almost impossible to employ apprentices in the workshops. 
The matter was fully discussed at the recent apprentice- 
ship congress at Roubaix. Many were the objections 
raised against the existing legislation, but as a Govern- 
ment cannot go back on its programme of “social 
reform,” some other remedy must be found. The value 
of technical education, as carried out at the present 
moment, is seriously questioned. The student obtains 
knowledge of a certain sort and is taught how to use his 
tools; but he can never acquire the skill and ability that 
are only possible by a sufficiently long apprenticeship in 
the workshop. Moreover, itis found that the technical 
schools are much too costly, and measured by the amount 
of money spent the practical results are disappoint- 
ing. The Roubaix congress was therefore of the opinion 
that the apprenticeship system should be revived, and to 
facilitate this result the Minister of Commerce has 
decided upon the creation of departmental and local com- 
mittees, presided over by the prefects, who will choose 
the members in equal proportions amongst the educa- 
tional services, employers and workmen. These com- 
mittees will decide upon the methods of apprenticeship 
most suitable to local conditions. It is proposed to give 
technical instruction in the primary schools, and allow 
apprentices to acquire their practical training in the 
workshops. Examinations will be held periodically, 
when the students will be awarded “certificates of 
capacity,” which it is hoped will afford the employer a 
guarantee of ability. The success or failure of the 
scheme appears to depend upon the committees, on 
which the employers must always be in the minority. 
The capabilities of a workman can only be gauged by the 
employer, and not by representatives of the men and of 
the educational services, whe may possibly be disposed 
to display more or less partiality in the granting of 
certificates. 


The Road Board. 


Tue first annual report of the Road Board was 
published during the month. Considering the short time 
it has been in existence this body has already done much 
good work. It will be remembered that it was formed 
for the purpose of improving our roadways, and was 
empowered to expend a certain amount of money in 
grants in aid to county councils and highway authorities 
for this purpose, and also to devote a certain sum to the 
construction of new roads. It was anticipated that as 
much as £1,200,000 would be available for expenditure 
during the calendar year 1911; but as a fact only about 
£1,161,000 was realised. However, the Board wisely had 
based its calculations on the receipt of only £1,000,000, 
and hence was well within the mark. We may explain 
that the money in question is derived from the whole of 
the duties on motor spirit and from the motor car licence 
duties imposed by the Finance Act of 1909-10, less the cost 
of collection. It is not surprising that, when inquiries came 
to be made, it was found that the requests for assistance 
from the road authorities represented an amount far 
in excess of the sum available for distribution. The autho- 
rities claimed, indeed, to need £7,870,459. It was the 
Board’s work to investigate the claims, and to help tosatisfy 
the most necessitous applicants. Up tothe end of June 
last grants and loans amounting to £270,824 had been 
made, and further grants, aggregating a total of £408,000, 
had been decided upon. Nearly £680,000 of the 
£1,000,000 had therefore been ear-marked at the time 
the report was written in August last. The foregoing, 
however, by no means represents the whole of the work 
of the Board. It rightly decided not immediately to 
embark on the construction of new roads, but to wait till 
it had, so to speak, felt its feet. It has, however, devoted 
much time to the consideration of widenings, and has 
instituted experiments on various road surfaces which 
should, when completed, afford some valuable information. 





REINFORCED CONCRETE FOR RAILWAY ENG]. 
NEERING WORKS. 
No. III.* 
By J. D. W. BALL, Assoc. M. Inst. C.K, 
BRIDGES. 

Tur use of reinforced concrete for bridges carrying 
railways is in this country rare, and such cases as cndan 
are for the most part arches. It is found that under the 
heavy express traffic of to-day, even solid brick arches 
are liable to crack, and few engineers would care to run 
heavy express engines over an arch which, by reason of 
the introduction of reinforcing bars, had been reduced to 
slender proportions. A preferable arrangement would be 
to retain the proportions of the solid arch and sparingly 
introduce reinforcement where practice has shown cracks 
are liable to occur. For arches of exceptionally large span 
say, 100ft.—there is a brick arch bridge of 106ft. skew 
span on the London and North-Western Railway—the 
proportions of a reinforced concrete arch would be quite 
sufficient to eliminate the danger of the structure shaxing 
to pieces with the vibrations due to trains. The fact that 
reinforced concrete piles have been driven in large 
numbers without injury shows that this material js 
capable of withstanding shock, and it might be used with 
advantage, for instance, instead of floor-plates to form a 
shallow cross-sleeper trough flooring—as shown in Fig. 16 
—thereby greatly reducing the cost of maintenance, which 
in the case of a steel floor of similar construction is some- 
what heavy. 

For road bridges reinforced concrete has been very 
largely used. Figs. 11, 12, 18, and 14 illustrate various 
methods of constructing a typical road bridge over a 
railway in cutting. The actual case that has been taken 
is a bridge to carry a new road over a projected double 
line railway, and there are four other roads crossing the 
line of this railway, to which the same circumstances 
apply. They are new roads to be laid down on a building 
estate, so that the excavation can be dealt with in the 
most convenient manner, and for estimating purposes, 
only the excavation in foundations below the formation 
level or the slopes of the cuttings will be considered, 
No great depth of excavation or concrete in foundation 
will be required, as sandstone rock has been met with on 
adjacent works not very far below the natural surface. 
The roads are 27ft. wide, and there is a 6ft. 6in. footpath 
on each side, making a total of 40ft. between the 
parapets. 

There is just room to get in a flat brick arch with a 
rise between one-fourth and one-fifth of the span. This 
as shown in Figs. 11. The estimated cost, omitting the 
road and footpath metalling and kerb, which are common 
to all the schemes, is as follows :— 

com. @, 
142 cu. yds. excavation in foundations, at 


Ey ihc ane eee Maks Oued wah aes ae SB 
370 cu. yds. filling, well rammed, at 6d.... .. 9 5 0 
52 cu. yds, cement concrete in foundations, a 

16s, CS A ae ee ene a 
686 cu. yds. brickwork in abutments and wings, 

at 17s. .. 583 2 0 


97 cu. yds. brickwork in arch, at 2ls. ... ... 101 17 0 
65 cu. yds. brickwork in parapets, at 183.6d.... 6) 2 6 
612 sq. yds. extra for facing with blue brick, ; 

at 2 61 4 0 


155 sq. yds. extra for facing soffit of arch, 


MGR OA. nc... bss ia ages 11 12 6 
455 cu. ft. stone skewbacks, at 5s, 113.15 0 
89 cu. ft. stone caps, at4s.... ... ... ... .. 17:16 0 
163 lin. ft. B. B. coping, atls.6d. ... ... ... 12 4 6 
51 cu. yds. lime concrete over arch, at lls. ... 28 1 0 
6 cu. yds. cement concrete splay, at 203.... ... 6 0 0 
196 sq. yds. #in. mastic asphalt, at 53. ... ... 49 0 0 
24 lin. yds. 2in. earthenware weep pipes, at ls. 1 4 0 


Estimated cost of brick arch, abutments, 
and wings... ... .. tin eee ape ap 0 


Fig. 13 shows a part cross section of the superstructure 
of a bridge consisting of girders and jack arching. The 
abutments and wings would be practically the same as in 
Fig. 11, the abutments, of course, being somewhat higher. 

The section shows the method proposed for dealing with 
pipes, but this has not been considered in the estimated 
cost, details of which are as follows :— 

£ s d. 
142 cu. yds, excavation in foundations, at2s.3d. 15 19 6 
370 cu. yds. filling in 6in. layers, well rammed, ae 

codices i Oe ee Se REN ee a 
52 cu. yds. cement concrete in foundations, 

is. brickwork in abutments and 
re Se ee a ee me 
79 cu. yds. brickwork in parapets, at 18s. 6d. 
665 sq. yds. extra for facing with blue brick, 

RN esa tips ae ee anes” 08 : 

163 lin. ft. B.B. coping, at 1s. 6d. ... 

89 cu. ft. stone caps, at 4s. a ee 

243 cu. ft. stone girder beds, at 3s. 9d. ... _... 
24 lin. yds. 2in. earthenware weep pipes, at ls. 
28 tons steelwork 7 girders, at £12 10s. 
ae er 
41 cu. yds. brickwork in jack arches and end 

WIM, GE CIS, on. ose ane tee, 408 ons a0 
166 sq. yds. extra only for facing jack arches, 

pA: ee ere ee 
57 cu. yds. lime concrete over jack arches, 

aig: Se ee eg eee eer 
56 cu. ft. cement concrete springers, at 1s. ... 
6 cu. yds. cement concrete splay, at 20s. cna! 
210 sq. yds. fin. mastic asphalt, at5s. ... ... 


1 
350 0 
6 


Estimated t of gird jack arches, brick 
ima’ cost of girders, j i » Lei ee 2 9 


abutments, and wings ... . 
Estimated cost of superstructure only, £624. 

Fig. 14 shows the superstructure of the bridge in 
reinforced concrete beams and slab floor. Here again 
a method of dealing with pipes is indicated, but it has not 
been taken into account in estimating the cost. The 
parapet has been taken as of brick, but the abutments 
and wings of ordinary concrete. In all these cases the 
span of the bridge is 26ft. clear on the square, and the 
width of roadway and footpaths between parapets 40ft., 
as stated. 








* No. Il, appeared October 27th. 
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over the railway, consisting of small joists surrounded by 


stanchions, concrete floor and timber treads and risers, 
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Estimated cost of bridge, consisting of reinforced | concrete arch, it is estimated, will cost practically the | £8. d. 
serete beam and slab floor and ordinary concrete abut- | same money, and the minimum distance required for its | 27 cu. yds. reinforced concrete, at 30s. ... ... 4010 0 
Coents and wings :— construction is 18ft. 2in. If the bridge shown in Fig. 11 92 eq. yds. centering, at Is. 9d... ... ... ... (8 1 0 
— , £ 8. d. were carried out with concrete abutments and wings, —— oo vertion! shattering, ab ie, =... .. 2 0 © 
142 cu, yds. excavation in ne as, 30. . 19 s retaining the brick arch and parapet, the cost again would aa adding ‘ines astiy ortega - - ; 
370 ew. yas. pre 8 pg osc do ma tis, e be about the same, namely, £1000, and here the distance 15 ewt. steel rods, at 15s... |... .. .. IL 5 O 
a Mea i ee ae ® from rails to road must not be less than 18ft. Yin. The 90 sq. yds. expanded steel, atls,8d. ... ... 710 0 
- eq. yds, shuttering, ERE ONS ke ox: nds) OBITON ub scheme costing most money (girders and jack arches) 9} ewt, cast iron channel gullies and down 
“0 cu. yds. brickwork in parapet, at 18°. 6d.... 73 1 6 requires the least room, and for this reason is often used. pipes, at 1s. I ee ee a ae 3 : 
185 sq. yds. extra for facing, at 2s... ... ... 1610 0 As drawn in Fig. 18, the depth from rails to road is 18ft. eee lr. 
3 lin. ft. B.B. coping, at ls. 6d. ... ... ... 12 4 6 iat Ghek: deni of ird b hat | Mey 88 lin. ft. 2in. oak hand rail, at4s. ... .. ... 17:12 0 
— ft SUMO CRI BORE cc aos ee seul, oy 10 16! O : gg nnlay © gueers chn be somewhat lees if Tar asphalt paving, as per contract... .. .. 411 0 
24 lin, ‘ds, 2in. eartbenware weep pipes, atls. 1 4 0 necessary, and the depth of construction decreased | —_—_ 
~~ Li cement concrete beams, and floor, accordingly. Estimated cost of reinforced concrete foot- ; 
at a eel liags ee + 4 4 4 FOOTBRIDGES. ee ee jase caer | RM SB 
270 sa. yds. ring, . oes ee ae ~ i P : P : ° 
ys se a al hee ai 3 5 7 0 0 The construction often used for the floors of footbridges The bridge is built of steel plate girders, strings and 
? . ’ 0 
0 


165 sq. yds. expanded steel or mesh, at Is. 83d. 14 0 
210 sq. yds. fin. mastic asphalt, at 5s. ... ... 52 
Estimated cost of reinforced concrete beams 
and slab floor concrete abutments and 
RN ar eat eet sy os) once, Ee OO 
Estimated cost of superst:ucture only, £393, 





concrete, must act as a composite steel and concrete 
beam so long as the concrete adheres to the steel. Only 
the lower part of the joist is strained by any moving load, 





the neutral axis of the composite beam being at about the 
top of the steel joist. The construction is convenient, and 
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This shows a considerable saving over the longitudinal 
girders and jack arching amounting to 37 per cent. of the 
estimated cost of the latter. As regards the abutments 
and wings, the cost in brickwork is estimated to be £707, 
and in concrete £650. 

lig. 12 shows a method of utilising reinforced con- 
crete in the floor and abutments by continuing the 
segmental arch shown in Fig. 11 to springings bedded on 
the slopes of the cutting, which it is expected may be in 
part sandstone. The wing walls are of ordinary concrete, 
as it has already been shown that reinforced concrete 
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Estimated Cost 
£/070 


Half Longitudinal 
Section (Enlarged) ’ 


Fig. 12 
retaining walls cost more than the solid walls. The 
parapet is of concrete blocks. 
Es. a, 
186 cu. yds. excavation in foundations, at 
BD MRD Ses teak ERE Si eisig end chen oee | “aed. aa tO) G 
190 cu. yds. filling in 6in. layers, at 6d... ... 12 5 0 
180 cu. yds. cement concrete spandrils and 
WENO ash sege dec sks exe) ais), se DRE OO 
280 sq. yds. shuttering, atIs.6d ... ... ... 21 0 0 
325 cu. yds, cement concrete in arch, at 27s, 438 15 0 
Allow for centres andlagging ... ... ... 60 0 0 
104 tons steelwork, at £15... ... ... ... ... 15710 0 
74 cn. yds, cement concrete blocks in parapets, 
BO TO a. “ase, civek sage. Son. oe” sa .. 148 0 0 
270 «q yds. fin. asphalt, at 5s... ... ... ... 6710 0 
£1069 18 6 
777) 
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£1000 (about) 


Eshimoted Cast. Brick Abulments and Wings 
and superstructure as below (excluding road 





and the cost at contract prices is £210, excluding the 
items referred to as being common to any scheme. The 
saving would not be proportionately great for a four-line 
footbridge for this reason. The sections for the steel 
plate girders, strings and stanchions are, practically 











Fig. 11 


simplifies centering, but it is probably not so economical. 
as genuine reinforced concrete. 

For a four-line footbridge 6ft. wide such a floor as that | 
described is estimated to cost £20. Actually, it has varied | 








considerably. A reinforced concrete floor, it is estimated, 
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speaking, the minimum possible, and are much the same 
for a two-line or a four-line bridge. In a four-line bridge 
of reinforced concrete the reinforcement and the size of 
the columns would have to be increased considerably 
over what is shown in Fig.15. In preparing the estimate 
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Fig. 15 


would cost £13. There is no reason why the bridges 
should not be of reinforced concrete throughout, and such 
bridges have been built on some of the Irish railways for 
instance. 


concrete bridge to compare with a steel footbridge recently | together on the site. 


constructed at Willesden. 
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wings, 





Estimated Cost _ 


The depth of FAs Floor 


for this reinforced concrete footbridge it has been assumed 
that the concrete would all be placed in situ. It might be 
more convenient to build the various parts—strings, span 


Fig. 15 illustrates the design for a reinforced | and columns—in a more convenient position and fit them 


The strings could be dovetailed into 
the main girders, and these in turn lowered on to a dowel 
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Fig. 13 


For the reinforced concrete flat floor with ordinary con- | 
crete abutments and wings, the minimum distance | 
required from rail toroad level is 18ft.5in. The reinforced 
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The estimated cost, excluding excavation and concrete | 
foundations and guard and other items common to any 
scheme, is as follows :— | 
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prepared at the top of the columns, the joints being 


grouted with cement. Constructed in this way there 
would, of course, be a loss of strength and the colurnns 
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would be more liable to bending action, but in certain cir- 
cumstances it might be the only way of carrying out the 
work. The weight of the centre portion for a double line 
bridge would be about 17 tons. A considerable use has 
been found for concrete piles, particularly for jetties and 
wharves and similar situations where the condition of 
being alternately wet and dry is so injurious for wooden 
piles. The price of reinforced concrete piles, including 
everything, varies from about 7s. 6d. per cubic foot for 
14in. by 14ft. piles to 9s. per cubic foot for 10in. by 10ft. 
piles, whereas timber piles average about 5s. per cubic foot, 
and for most situations may be regarded as permanent. 
Concrete tubes are now used largely for sewers and 
culverts. Generally speaking, it is found cheaper to 
increase the thickness of the concrete rather than gain 
additional strength by reinforcement. Large tubes not 
formed in situ are, however, often reinforced, and so, too, 
are culverts founded on soft ground, with the idea of 
strengthening the culvert as a whole to resist stresses 
due to uneven settlement. Reinforced concrete sleepers 
are being tried on the London and North-Western Rail- 
way. Between and beyond the chair seats the section 
is considerably reduced, and more so at the top—which is 
reduced to 2in.— than at the bottom in order to obtain the 
necessary bearing area and at the same time retain as 











maensny = ay a2 
—- (f2)rods under each rail 
Expanded Metal throughout 


Fig. 16 








much as possible the elasticity of the wooden sleeper. 
With the same object in view the reinforcement consists 
of many bars of very small diameter. 

The suggestion has been made to build platform walls 
of reinforced concrete, forming the coping as part of the 
wall. Thicker walls of ordinary concrete would un- 
doubtedly be cheaper, particularly as there is no saving 
of excavation with the reinforced concrete wall, which 
excavation has in great part to be filled in again. 

On the North-Eastern Railway in particular, and in 
many other places, reinforced concrete has been success- 
fully used for water towers of large size and considerable 
height. 

For spreading the weight of a bridge, for instance, over 
a large area of a very poor foundation, a raft of concrete, 
reinforced, may conveniently be employed. Such a raft, 
48ft. by 22ft., was used under one of the bridges on the 
Swansea District Lines, Great Western Railway. In this 
case, the bridge being small, one raft was used, passing 
under the road from one to the other abutment. 

For such purposes as fencing and fence posts reinforced 
concrete has been used. To form it on the ground would 
probably cost more than timber fencing, while if used as 
hurdles there would be difficulties when the ground was 
uneven, 








ARICA-LA PAZ RAILWAY. 
By PERCY F. MARTIN, F.R.GS. 


Ir is close upon two and a-half years since attention 
was driwn in these columns to the Arica-La Paz Rail- 
road, one of the most important railway undertakings 
upon which the Chilian Government has entered. In the 
issue of Tuk ENGINEER, dated April 30th, 1909, consider- 
able space, and several illustrations, were devoted to the 
consideration of this project. Since that date I have had 
the opportunity of travelling over the greater portion of 
the line under construction, and now that it is close upon 
completion and will in all probability be opened for 
traffic early in the coming year, the time may be con- 
sidered appropriate for some further reference to the work, 
which, on account of the great physical difficulties 
encountered and of the heavy cost of construction 
involved, will rank among the greatest engineering 
achievements of the century. 

Arica, the port from which the line starts, and which 
was originally upon Bolivian territory, but was lost to that 
country during the war with Chile (1879 1883), is the 
best port upon this part of the South American 
Pacific Coast; much to be preferred, indeed, to either 
Antofagasta or Mollendo. Nevertheless itis quite capable 
of improvement, and with the completion of the railway 
there is every reason to believe that the Chilian Govern- 
ment will undertake the necessary construction in order 
to make Arica worthy of the name of “ port.” It may be 
remembered that in THe EnGInger of May 26th last, 
there appeared, under “ Progress of Engineering in South 
and Central America,” a description of the port of Arica, 
which, therefore. need not be described in further detail 
upon the present occasion. 

The question of a suitable route long gave rise to active 
discussion between the Government engineers and the 
contractors of the Arica-La Paz Railway. Several 
surveys had been made in earlier times, starting from the 
town of Tacna, which has for some years been in railway 
communication with the port of Arica, and from which it 
is distant some 40 miles. A fresh survey was subsequently 
made along the valley of the river Lluta, which becomes 
very narrow and extremely difficult for a railway line after 
the first 40 miles are passed. This is one reason why the 
Government called for tenders for the construction of a 
line “ by a new and approved route.” 

It was on August 14th, 1905, a little less than a year 
after a fresh Treaty of Peace and Friendship between 
Chile and Bolivia had been signed, by the terms of 
which Chile undertook to pay for the construction of a 
railway to connect the capital of Bolivia (La Paz) with 





the port of Arica, that tenders were called for. Five 
months elapsed, however, before such tenders, which 
amounted to four in number, were opened in Santiago-de- 
Chile; that is to say, on 2nd January, 1906. Previous to 
that, namely, in November of 1904, a proposition had been 
submitted to Congress by Mr. Mateo Clark, upon the 
behalf of a British syndicate, which was willing to carry 
out the construction of the said railway under a con- 
cession granted with a 5 per cent. guarantee upon the 
amount of capital invested. The Government, how- 
ever, decided to call for tenders for cash payments, since 
it had undertaken to hand over to the Government of 
Bolivia the Bolivian section of the railway free of charge 
after the expiration of fourteen years. 

As stated, there were four tenders submitted—one by 
a German firm under the auspices of the Deutsche Bank 
of Berlin, two by local contractors and one by Mr. Mateo 
Clark in London. After considerable delay, the Chilian 
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tions to a successful issue in Chile, where he is held in 
very high esteem. 

The Government took advantage of the op ortunity 
afforded to insist upon the construction of the fine by a 
new route, one which had been approved and actually 
commenced. This stipulation was, perforce, agreed 
to by the contractors, ms the definite contract was signed 
and approved by Decree, dated Ist May, 1909. No time 
was lost in getting to work, but Mr. Clark arranged that 
the works, which were being carried on by Government 
engineers before the new contract was signed, should be 
continued under Government administration, and with 
Government funds, until the formal taking-over of the 
lines by the new contractors, Sir John Jackson and Mr, 
Norton Griffiths arrived in Chile with a staff of engincers 
and took over the work in June, 1909. 

The original tender by the British Company—Sir John 
Jackson (Chile), Limited—was for £2,950,000, but the 
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Government decided to accept one of the local tenders— 
viz., that of the Chilian Public Works Syndicate. Con- 
struction was commenced shortly afterwards, but when 
forty miles of line had been laid, work was stopped for 
want of money. Fresh tenders were once more invited, 
and upon this occasion the Government entered into an 
agreement with the Deutsche Bank to carry out the work, 
an agreement, however, which was not approved by Con- 
gress on account of the rigorous terms which it involved. 
For a third time tenders were called for, but only two | 
were submitted and opened on March Ist, 1909, one being 
framed upon a new basis by the Deutsche Bank, and the 
other by Sir John Jackson (Chile), Limited. A curious 
point in the German tender was that the offer was not 
properly a “tender,” but a proposition to take charge of 
the construction of the railway upon commission, the 
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Bank charging the Government for services rendered 
upon a basis of 10 per cent. on the money expended up to 
a maximum of £3,100,000. A further exceptional clause, | 
which excited considerable adverse comment at the time, 
was to the effect that the Deutsche Bank required an 
advance of £250,000 as working capital to enable it to | 
carry out its contract. 
It is hardly surprising that such a suggestion met with | 
disdain, and the Bank did not materially advance its | 
prospects with the Chilian Government by putting forth | 
such a proposition. 
Eventually the contract, with certain modifications, | 
was awarded to Mr. Mateo Clark on behalf of a British | 
construction syndicate, which had been organised under | 
his auspices, and in which a prominent part was taken by | 
Sir John Jackson, of London, the well-known contractor | 
for port works, and Mr. John Norton Griffiths, the South 


Se 
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ARICA-LA PAZ RAILWAY 


Government claimed a reduction of £400,000 because it con- 
sidered, according to a report from its own engineers, that 
the new route was “considerably easier ”’ than the old one, 
the greater facilities being estimated at the said amount. 


| After some discussion, it was agreed to fix the contract 


price at £2,750,000, or a reduction of £200,000 from the 
original estimate. As regards the cost of the works done 
by the other contractors and by the Government, this, 


| according to accounts examined, amounted to very nearly 


£600,000 ; but inasmuch as a portion of the works had 
been abandoned and the money uselessly expended 


| thereon, Mr. Mateo Clark succeeded in coming to an 
| agreement with the Government to deduct a further 


£300,000, thus leaving the contract price at £2,450,000. 

A decidedly bad impression was created in the minds 
of the contractors and engineers after visiting the route, 
because, even in their great experience, it was difficult to 
imagine a more intricate and more perplexing country for 
setting out a reasonable line, and this in spite of the fact 
that the schedule of conditions permitted of the use of 
ordinary adhesion up to 3 per cent. and rack up to 6 per 
cent. gradient. 

Starting from Arica, the first thirty miles of the line, 
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which have been constructed by the Government, were of 
the easiest possible nature. Then followed some twelve 
miles of more or less heavy hillside cuttings and em- 
bankments, after which the top of the first range of hills 
was reached, and at this spot, at an elevation of 5000ft., 
the principal construction encampment was established. 
From this point to the summit the ground is very much 
broken, there being a labyrinth of hills with rounded tops 
of voleanic origin and absolutely arid. Besides the diffi- 
culty of the broken ground the engineers had to deal with 


African contractor, of Griffiths House, London-wall, E.C. | another drawback—the steepness of ascent, a great 


It was also Mr, Mateo Clark who carried out the negotia- 


| obstacle, notwithstanding the fact that they were autho- 
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bove stated, to use the rack up to 6 per cent. 
The steepness of the gradient can be appre- 
n it is said that in twenty-five miles from 
ment the line rises 3610ft. to a height 


rised, as & 
gradient. 

ciated whe 
the first encamp 


ver 8600ft. orien 
“i ou a fortunate circumstance that, at the initiation 


rk, Mr. Norton Griffiths had brought out with 
rg pore expert railway surveyors, Mr. Bristed and 
Mr. J. R. Jones, the latter of whom, unfortunately, lost 
his life later while trying to cross a river during flood with 
the object of repairing the water pipes which had become 
damaged. Messrs. Bristed and Jones succeeded in 
locating a much more favourable line than that 

iginally proposed. 
ee! io the broken nature of the country, some idea of 
which will be afforded by the accompanying illustrations, the 
line had to be carried from spur to spur, passing in some 
places through tunnels, while in others it was placed in 
deep open cuttings, generally in hard rock, and in several 
instances crossing the ravines by very high embank- 
ants. 

= length of rack line on the Arica-La Paz railway 
is approximately 28 miles, the total length of the line 
being 267 miles, of which 128 miles are in Chile and 139 
in Bolivia. The highest level reached is 13,986ft., at a 
distance of 112 miles from Arica (Chile) and 155 from 
Alto de la Paz (Bolivia). I may remind my readers that 
La Paz, which is the capital of Bolivia, is at present con- 
nected with the sea-board by two different routes—the 
Antofagista and Bolivia line, which is 711 miles in 
length, and the (Peruvian) Southern Railway (Mollendo- 
Arequipa section), which is 531 miles in length. It will 
thus be obvious that the new route, being only 267 miles 
in length, offering so much shorter a haul, will be certain 
to draw away a great deal of the valuable traffic from 
the two other railways, and must considerably benefit all 
this, the richest, portion of Bolivia. As regards the 
time occupied in travelling over these three routes, it now 
takes 48 hours, under the most favourable auspices, 
between La Paz and Antofagasta, and anything between 
79 and 80 hours between La Paz and Mollendo, since 
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Lake Titicaca }as to be crossed, and various tranship- 
ments of cargo have to be carried out at both Puno 
(Peruvian side) and Guaqui (Bolivian side). Itis believed 
that the time on the new Arica road will not exceed 12 
or 15 hours. 

So far as actual construction is concerned, all the 
difficult work has been confined to the section between 
kilometre 70 and kilometre 130 in Chilian territory. The 
Bolivian section has called for comparatively little heavy 
work, and this was completed some time ago. The plant 
and material were shipped by the Mollendo-Arequipa and 
Lake Titicaca route to Viacha at a very heavy cost in 
order to gain time. I am informed that, as a matter of 
fact, the cost of freight over the Southern Railway’s lines 
upon the materials used for the Bolivian section has 
is to almost as much as their original purchase 
cost. 

The Chilian construction, however, did not escape 
other serious difficulties, one of the most important being 
the lack of water upon the upper portion of the route, 
while in the valley of Lluta the water found was of such 
a bad quality that the locomotives’ boilers were almost 
immediately damaged, and, throughout, required constant 
repairs. These conditions, which had been foreseen by 
Mr. Mateo Clark, but which had not been sufficiently 
provided against, considerably delayed the progress of 
rail-laying. Latterly, a pipe-line of 75 miles in length 
was commenced and is now almost completed; this will 
supply pure water for the working of the line. 

The earthworks for the whole line were completed in 
June last, and according to the latest mail advices the 
only important work remaining to be done in order to 
complete the railway is some 60 miles of rail-laying, the 
erection of a few bridges, and the construction of the 
principal station at Arica. It is thus confidently believed 
that by January, 1912, the first locomotive will be able 
to run over the whole line from Arica to La Paz. 





Considering the length of the line, which, as already 
indicated, is 267 miles, the number and sizes of the bridges 
areinconsiderable. At kilometre 40.85, from Arica, there is 
one bridge of 30 m., erected over the Rio Lluta, as well 
as three smaller bridges lower down. At kilometre 92.50, 
from Viacha, in Bolivia, there is a viaduct of 100 m. in 
length, which construction may be regarded as the 
most important on the whole line. The bridges are of 
plate or lattice steel girders supported upon stout abut- 
ments and piers. The small importance of the bridge 
work can be appreciated when one considers that its cost 
has been less ae 2 per cent. on the Chilian, and less 
than 4 per cent. on the Bolivian section of the cost of the 
line. As concerns culverts, these are numerous but 
generally of small span, many of them being stone arches. 

The total quantity of earthworks amounts to about 
5,000,000 cubic metres, and occurs in deep cuttings up to 60ft. 
The bulk of this work is on the Chilian section, and is 
found through the spurs to which reference has previously 
been made. The highest embankments are through these 
spurs, and some exceed 40ft. in height. There are only 
six tunnels, all of which are on the Chilian section and 
have a combined length of 700m. In Bolivia the railway 
runs through the high tablelands, and no tunnels are 
found in this section. 

Attention has been drawn to the fact that the rack 
system has been introduced upon the steeper portion of 
the line found on the Chilian section. The total length 
of rack, which is constructed on the two-plate Abt system, 
is about 40 kiloms. without break and upon 6 per cent. 
maximum grade, which in alt probability constitutes the 
longest stretch of rack railway which has yet been con- 
structed in any part of the world. 

The highest tribute has been paid to the skill displayed 
by the engineer-in-chief of the railway, Mr. H. C. Wynne- 
Edwards, who, besides being an engineer of the greatest 
ability, has proved himself an exceptionally hard-working 
man. The late Mr. J. R. Jones, to whom reference has 
been made, was his chief assistant, and had also rendered 
invaluable service to the contractors in locating a definite 
line ; he was also the resident engineer of construction. 








THE GUN TRIALS OF WARSHIPS. 





Tue keen interest which is generally evinced in novel 
departures in naval construction is perhaps most intense 
on the part of the gunnery staff of the Royal Navy, and 
thereby, from the nature of its service and the essential 
reticence demanded of that staff, less appreciated and 
understood in circles outside the Fleet. A battleship can 
be seen and photographed in harbour, the superficial 
results of machinery trials are often published, and both, 
from the extent of the commercial interests involved in 
their manufacture, are subjects of wider public knowledge 
than is gunnery work, in which the scope of interests 
involved, outside the service, is far more limited. 
Accurate details of the gun trials of warships are seldom 
to be found in print—we except, of course, the official 
publication relating to the order in which the vessels of 
the various squadrons stand in relation to one another for 
the annual firing tests—and the reasons are not far to 
seek. The obvious military secrecy necessary, and the 
fact that all trials are conducted by a purely naval party, 
are rightly and almost entirely responsible for this state 
of affairs. . 

Different, indeed, from what it was ten years ago is the 
Admiralty system for testing armaments. At that time 
a contract-built and even dockyard-built battleship pro- 
ceeded on speed trials without the guns being fitted on 
board, and these might not be finished by the armament 
contractors for some considerable time afterwards. To-day 
the armament must be in full working order on board before 
the main machinery trials are carried out. In fact, large 
gun-mountings undergo much more elaborate trials to 
ascertain the correctness of working of all the composite 
parts—hoist, rammers, elevating and training gear—-both 
in the shop and on board prior to ship trials than any of 
the main propelling machinery is ever subjected to, 
except in very occasional experimental cases. The object 
of the gun trials now carried out is less of a trial of the 
gun and of the working of its mounting than of the effect 
on other parts, and especially on the ship as a whole. 
Generally speaking, the trials of the first of a class are 
somewhat more drastic than those of the succeeding 
vessels. When it comes to an entirely new departure 
such as the Dreadnought, Indomitable or Orion, elabo- 
rate trials to determine the effect on the ship’s structure 
are very necessary. 

The concussion produced by the discharge of big guns 
is tremendous ; it is felt perhaps less inside the turrets 
than anywhere else. It is not the axial spurting flash 
that creates the shock so much as the radial discharge of 
gas which occurs as the projectile leaves the muzzle, and 
this effect can be very serious to anyone standing too closely 
at right angles to the gun. Under certain circumstances, 
considerable damage. may accrue to the ship firing big 
guns on too extreme a bearing, and in new ships this 
amount is invariably tested, both for temporary and 
permanent deflection. It is generally more superficial 
than serious. Attention has recently been drawn to this 
by the gun trials of the Orion, about which exaggerated 
reports have appeared in the daily Press. As is well 
known, the vessel is the first of her type to be fitted with 
ten 13.5in. guns arranged in five centre line turrets, which 
are so disposed that Nos. 2 and 4 are able to fire over 
Nos. 1 and 5 respectively. No. 3 is arranged between the 
two superstructure erections on the upper deck and can 
fire about 60 degrees before and abaft the beam. In or 
on these lightly plated superstructures, which are also 
necessary for housing very numerous essential portions 
of a battleship’s outfit, are placed the 4in. anti-torpedo 
boat guns. It has often been a question whether, in order 
to be clear of the large guns, these small weapons should 
not be placed as they are in the Delaware class of the 


; will reveal the types referred to. 





United States navy, on the main deck, in which case, 
however, they lose some of their command and largely 
also their ability to be worked conveniently at sea. On 
the other hand, an auxiliary armament placed as it is 
in the Orion is extremely likely to be affected by “ blast” 
on extreme trainings. This is not the case in the Dela- 
ware, or the earlier Dreadnoughts, but in the Orion 
class there is a distinct tendency for this effect to be 
excessive. 

As regards damage to the ship under these condi- 
tions opinions vary to some extent. Broken glass, 
ripped planking, or damaged boats are of very small 
consequence in war time; in peace time they are an 
accepted nuisance. But the extent to which they occur 
is comparatively small. A ship is naturally shaken con- 
siderably by the simultaneous discharge on one broadside 
of ten 13.5 guns, each of which fires a 1250 lb. projec- 
tile with a muzzle velocity approaching 3000ft. a second. 
Such a volley is probably an exception in the life of a 
ship. In action it is very doubtful if it would be the best 
method of destroying hostile vessels. Supposing, for in- 
stance, one gun fired a fraction of a second before the other, 
the recoil would throw the second one off the target, and 
a miss would result. To fire one gun of each turret in 
succession is probably a method by which greater accu- 
racy results, as the range can then be spotted more 
quickly and corrected for the later shots. As with such 
a system one gun could be fired, say every six seconds, 
even if the first two shots missed, then by correcting the 
range from their splash half of the remairider—four in 
all—would hit, and it is very doubtful if the target would 
survive a second salvo. Even if the rate of fire were 
twice as long, and a hit a minute only obtained, the 
consequences to the ship hit would be appalling. The 
average number of twelve-inch hits per gun per minute 
taken over a period of ten years is .55 as the result of 
gunlayer’s tests; this is equal to eleven hits per two 
minutes. If the peace-time target practice can be even 
nearly approached, an action would last a tenth of the 
time that the battle of Tshushima took. 

Even this accuracy of practice in service does not get 
over the concussion difficulty, but it must be rennembered 
that extreme angles of training are provided only for 
purposes of emergency and for convenience in some cases. 
Exactly what applies to the trials of H.M.S. Orion applies 
to the first eight German Dreadnoughts to a vastly 
greater extent. The United States ships, on the other 
hand, avoid this difficulty almost entirely by using the 
main deck for anti-torpedo armament, an arrangement 
which has often been advocated in this country. Some 
regard the method of placing the guns of the United 
States battleship Michigaa as ideal—two centre line super- 
posed turrets at each end of a centre 6in. upper deck 
battery. With adequate fire control and accurate shoot- 
ing, such a design might be made to comprise 15in. guns 
with 6in. anti-torpedo weapons. If such a primary gun 
were ever seriously considered it would involve a tremen- 
dous vessel to carry ten on the centre line, and the side- 
turret scheme adopted in the earlier Dreadnoughts has 
definitely given place to the centre-line idea for reasons 
that are as equally applicable to any larger calibre weapon 
than a 12in. And if the larger vessel is to be entertained, 
at least a 6in. guri will be required to deal with the con- 
current increase in size and speed of torpedo craft. 
Probably, however, we shall see the re-adoption of the 6in. 
gun long before the arrival of the 15in. Many of the 
fittings damaged on gun trials are of no serious impor- 
tance. To fire a simultaneous 12in. discharge across a 
deck generally causes some depression, but it must be 
remembered that warships are built to fight primarily, 
and in action it is better to fire even if some damage 
results ; the shell will do more harm than the concussion. 

Cruisers of the small and pre-Dreadnought type suffer 
little or no inconvenience, but they carry only lighter 
weapons and the hull is strong in proportion. Moreover, 
their anti-torpedo guns are differently arranged from those 
in the battleships, and it is only with the latest types 
that the fitting of the decks with turrets and the space 
occupied by the necessary sweep of the guns for all-round 
training has introduced any difficulty in finding space for 
the secondary armament. That it presents a distinct 
difficulty is very certain. 

When we come to destroyers, where gun trials equally 
form one of the necessary acceptance tests, a frequent 
occurrence is the springing effect of the entire. gun and 
mounting on the deck owing to the extremely light plat- 
ing. Naturally the deck is stiffened in the beginning, but 
frequently this is not sufficient, and an extra amount is 
often required. The blast effect in this class of boat is 
virtually non-existent. In some of the earlier foreign 
ships the effect of this interference was really very serious, 
as it prevented the use of portions of the secondary arma- 
ment, which at that time was regarded in a very different 
manner from what it is now. A glance at a Naval Annual 
In the case of the 
British Dreadnoughts it is only the minor guns that are 
referred to; the main armament does not interfere with 
itself in any way. The principal objection to main 
weapons interfering with small is that in action against a 
hostile fleet which possesses destroyers some portions of 
the main armament might have to cease fire in order to 
allow the small guns to be used. It will be interesting to 
see what modifications will be made in the next ship of 


the type. 








NortH Country AUTOMOBILE ENGINEERS.—A large number of 
those interested in the automobile industry met at the Albion 
Hotel, Manchester, on Wednesday night, the 25th October, at the 
invitation of Mr, Edgar Stafford, to discuss the feasibility of the 
formation of a North Country branch of the Institution of Auto- 
mobile Engineers. Mr. Stafford was voted into the chair, and the 
meeting was addressed by the secretary of the Institution, and a 
resolution was unanimously passed that the Council of the Institu- 
tion should be requested to permit the formation of a branch. 
Some thirty-five gentlemen expressed their desire to join from all 
= of Lancashire, Yorkshire, and Cheshire, in addition to the 
orty-two in those counties who are already members of the 
Institution, 
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FRENCH SUBMARINE SALVAGE BOAT. 





ON September 22nd a submarine salvage boat, which has 
heen built to the order of the French navy, was launched by 
the ‘‘ Ateliers et Chantiers de la Loire,’’ of St. Nazaire. 
She is the first boat built in France entirely for this purpose ; 
is of large displacement and of somewhat different type tc 
vessels intended for similar use which have preceded her. 
Her leading particulars are :— 


Length overall ; 100 m. 3zsft’ 
a -. 25.60m, = 83ft -llin. 
Draught, light trim a 1.40 m. 4ft. Zin. 

», With 1000 tons load 2.50m. = sft. Sin. 
Displacement on light trim 1500 tons. 


She consists of two hulls connected together forward into 
one stem, so as to form only one ship up to the thirty-fourth 


Ry 


= = 
ie 


TENDER FOR N.E.R. THREE-CYLINDER EXPRESS LOCOMOTIVE 


frame. From this point the hulls are separate, and astern | 
there is a bridge of great strength connecting the two portions | 
together. The engravings printed on page 454 will give a 
better idea of the design of the vessel than any description. 
Amidships these two hulls have a breadth of 6.30 m. (= 
20ft. 74in.) each, leaving a space of 13 m. (=42ft. 8in.) between 
them, which will be large enough to accommodate the | 
largest submersible built or being built for the French navy. | 
The lifting apparatus will be situated on top of the super- 
structure. It will be driven by electricity, and a generator | 
will be arranged on board in the fore part of the ship. The | 
chains to be used for the lifting of submersibles will’be of | 
66 mm. = 2,6in. diameter. 





and when a strong wind is blowing. It is even thought by 
some that in certain circumstances she will become nearly 
unmanageable, not only during towing, but during salvage 
operations. It is pointed out that as soon as a stiff wind is 
blowing it will be very difficult to keep her where she is 
needed. Her trials, therefore, will be watched with keen 
interest by all technical men. 








EXPRESS PASSENGER LOCOMOTIVE FOR THE 
NORTH-EASTERN RAILWAY. 

A NEW type of locomotive has recently been designed for 

the North-Eastern Railway by Mr. Vincent L. Raven, 

M. Inst. C.E., M.I.sMech. E., the company’s chief mechani- 





cal engineer, and a series of these engines have been built | 
at the works of the North British Locomotive Company, | 


| Limited, Glasgow, as these special engines were urgently 
| required, and the railway company’s own shops were full up 


with other work. The engines in question, of which, by the 
courtesy of Mr. Raven, we give a two-page drawing and other | 
illustrations, have four wheels coupled, a leading bogie, and 
a pair of carrying wheels under the fire-box. The coupled | 
wheels are 6ft. 10in. in diameter, the bogie wheels 3ft. 7din. | 
in diameter, whilst the carrying wheels are 4ft. in diameter. 
The cylinders are three in number, and are all cast together, 
one central and two outside the frames, and are 15%in. dia- 


The salvage dock is not self- | meter, with a stroke of 26in., and are fitted with piston 


propelling ; she is to be towed anywhere she may be wanted. | valves. Ten engines are built for saturated steam and 


Some critics of this vesse] aver that, owin gto her lightdraught, | 


ten for superheated steam (Schmidt's system). The super- 


er enormous superstructure, her large bows, &c., it will bea | heated engines have cylinders 164in. diameter; all other 
difficult matter for tugs to take her in charge in a-high sea | parts are similar to the saturated steam engines. These 











engines are the first passenger engines built for any English 
railway with three cylinders and piston valve chambers 
in one casting. They are built to deal with the heavy Kast 
Coast passenger traffic between York, Newcastle, and Edin- 
burgh, and have for some weeks past been dealing satisfac- 
torily with this service, hauling trains varying from 300 to 
about 500 tons behind the tender at average speeds up to 
53 miles per hour. The consumption of coal by the saturated 
steam engines is lighter than that of the previous engines 
working the same traffic, whilst the consumption of coal of 
the superheated engines is considerably lighter still. The 
principal dimensions and particulars are tabulated below :— 


Diameter of cylinders— ft. in. 
For saturated steam .. .. . ree © 3s! sda eel 
For superheated steam... «. «. «2 os ee ee oe 8 165 
IN os. was ca) basen Ga G6 ae oe een OM 





Scare oF Feet 


ey A ee ee ee ee ee ee 





Length of ports .. Ree ae ree 
Weaees GE eeee Time wk as cc ee te we OM 
Distance apart of outside cylinders centre tocentre .. 6 24 


Distance between outside valve spindles centre to centre 2 105 
A Can, 


lige: nat eC One Pere 1g 
Maximum travel of valves, inside cylinder .. kh a 
» 98 xe outside cylinder tvs. coe Oa 
Lead of valves Baal tie oat tok eas, wet | ik O OF, 
Stephenson’s link motion— 
Dee GE NGOS «5. 5. 5s ck te te ce ee OB 
DAU OL MECC. os cc sc. Stay "em te on ce ES 
Length of connecting-rods between centres, inside rod.. 6 8 
” ” *” outside rods 6 8 
All wheels steel— 
Diameter of driving wheels .. .. .. .. . Re 
od gS ee rr 
oe I, Sry) cis: Sear aa) ie a! ay 
GUE cc nc a te cs ae SO 


” 
Thickness ofalltiresontread.. .. .. .. .. .. «. O 8 
Width of all tiresontread.. .. .. .. .. . ne 
Distance between centre of bogie and driving wheel .. 10 8 
Centres of bogie wheels vf am, selawg Pie, 
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Centre of driving to centre of trailing coupled wheels .. 7 7 Also let D + dbecalled =,and D — dbe called 4, then fora | Now suppose D; = dj, that is the first two pulleys are 
Centre of trailing coupled wheels to centre of carrying crossed belt (Fig 1) | equal in diameter. Then 

Ny ner an a ins pe need aes "ear lore’ Van: oie) : P | 
Axles all steel : Driving and trailing coupled axles — _[{® rare L o - A? 
Diameter of wheel seats .. .. .. .. .. < 0 93 L (; t é) D + 2¢ cos @ + \2 + @)d a Miles. oc x (8) 
” Raa.) ik ots Gate fale Toe. SRK wes ee (Re 7 a ‘ 
Lenzth of Rin weed fe eS ; (* + ¢) SRO OO Gg se kw or a A If, now, values of x are calculated for various values of 4 and 
Distance between centre of bearings .. .. .. .. .. 310 : - c, the results may be plotted on squared paper to a basis 
Leugth of wheel seats... 6. «2 ese 0 76 and for an open belt (Fig. 2) of w (Fig. 4) from which the correction « may be read off for 
Axles for carry ing wheels— , %. 1 , any particular case. 
iameter of wheel seats .. .. 0 .. 0... eee -- O SE L + 0) D + 2c. cos @ + -. O)d 7 the di eed th S d 
“ EES Pea rrr el, ak ot ) 2 o use the diagram proc us. Suppose 4; and A, are 
.» Bepere aisee @r) se) RS Se ss a nia the differences in diameter of two steps, D, having | 
Length of bearings a ‘ ok, aa) ae ee bad ; ae 4 2 : . \4 * rs 18 been 
Vistance es SLE ES aw +2c.0cc@+04...... (2) | a pores a, gee (6), ee scone - horizontally 
ength of wheel seat .. .. 6. 0... 0 7% | e required curve for c. is horizon istance is the 
Rice sg ceria A . e 
"neues wheel 0 7: Also sin @ ; and cos @ , 1 — siu 70 value of «;. Do the same for 4, and thus get x, Then 
ame’ a a ee are 74 Ze r vr, — 2, and if positive must be subtracted from |)., if 
» bearings .. Sot aes oe A : “2 ate 4 s : ty 1 
2 centre i Ree Carrom. a/ ; a? (3) negative add it to D,. The operation is very simple and the 
Length of bearings «- =. ss es eee eo OM pee eek eg correct diameter very rapidly fixed within practical limits. 
Distance between centre of bearings .. .. .. . 3 7 1¢ . a : 

” —— = — ss ee te ee 0% Now for an open belt @ is generally small, so that 9 — sin @ | m -~ Fig. pat apne — — ground, the centres 
rans pins (stee! | being mark in tee lameter differences in inches ; 
Diameter of crank pin for inside connecting-rod =... .. 0 9 le c us A ein frackiona of an inch 3 nches and 
RN ee ee ee ee ---o— mee ee : > 
pean pe eter pins for outside connecting-rods.. .. © 53 inf Ewvample.—Two stepped cones 12ft. apart require to be 
sength o a ae Se a - U dre. r re RL 
Diameter of crank pin for driving coupling-rod ends... 0 3% | connected by an open belt. The machine cone has pulleys 
Length of bearing... -. ee ee ee = oe d, = 94in. and d, = 3$in. The driving pulley D,; — iin, 
Diameter of crank pin for trailing coupling-rodends  .. 0 33 What will be the diameter of Dy» if the belt is to be equally 

K Length of aii See et ae i see ae o4 tight on both steps 9 
rames (stee > fe : > = r 
Distance between frames .. .. ee er t 0 First assume D, D, + d; — dy = Ilin. + 9gin. 34in. 
Thickness of frames .. .. .. «. - OW 17in., ¢ 12ft , and 4, lgin., 4, = 13¢in. Then from 
Distance between bogie frames : ais fe) wees hic ae DOSEN. and o 195i Ghareh : 

tegen of bogie frames... .. .. .. ae .. 0 U3 Sos 10kie an rt ie - due ak D rer 195 

soiler (steel)— . 00% A oin., say .193in., an rue D. is . 193 
Centre of boiler from rail .. ‘ - sll ; 7 P imz 7 
Length of barrel .. .. 2.0... 15 19h 16.807in. very approximately. 

Diameter of barrel outside : 5 6 
ae oe ieee , . Os 
ltch of rivets ee eT ee ee os —" < 2 
Diameter of rivets aa-eet Ben a O Fig. 2 
Thickness of smoke-box tube plate... v 1 

Fire-box (steel) — . FORTHCOMING MEETINGS. 
leuouiaide ae ee ee: on 9 0 may be substituted without sensible error, and equation (2) c 
— outside at bottom fii ars 31 x ( a / a2 ) No, Il, 

Depth below centre line of boiler, front e 6 4 vada x ao + A/ P sines a ; , : 2 
. — wie a a 2 ‘ni aoa. a 5 4 becomes IL ge ee Ee Vi 4c) and since THE only meeting which the Institute of Metals will hold 
Thickness of ent ee ar aes - © : i during the winter will be the annual general meeting. This 

rac >» cae as 0 0g 2 2 a? rT? . 7th at : 
Deaitewi: - 7: ae Vi - - ( 1 A 7 1 | very nearly, therefore will take place on January 16th and 17th at the Institution 

Distance of copper stays apart: .. .. .. O 4 scant 4c io 8c ot Mechanical Engineers, Westminster. : ’ 

' “age ofcopprrstays .. .. .. . OE en : i a2 ; ; ( Beyond supplying us with the dates of its meetings, the 

nside fire-box (copper)— 4 =+ 2c + very approximately . (4) \f -E ituti ‘ngi : j ; ‘ 
Length at bottcss inside 2 Phas PE ) North-East Coast Institution of Engineers and Shipbuilders 


Breadth = ms el a 

From top of box to inside of shell . “ Sas 

Depth of box at frontinside .. . say aer= shor ee 

as a a nee . eee. 
Tubes (copper for saturated steam)— 

Number oftubes .. .. .. .. .. 





254 and7 stay tubes 


ft. lu. 

Length of tubes between tube plates > a ee 
Diameter outside... .. .. .. .. . ae ee 

Thickness api saw ee) ore No. 11 and 13 W.G, 
Diameter of exhaust pipe nozzle Set ae ee ee 
Height of chimney fromrail .. .. .. .. .. .. .. 138 3 
Heating surface— Square feet. 

ubes reas ee ae re Se Se -. 2160 
Fire-box .. ee a ee 
Total .. . ‘ 2340 
Area of fire-grate.. .. .. Seay ae Mina eye 27 

Weight of engine in working order— t. c. 
ES ee ee ee -- 1835 
On driving wheels .. .. .. re ee 19 17 
On trailing coupled wheels .. .. ©. .. .. . 19 15 
On carrying wheels .. .. .. .. ae pete ae 

| ed eee Biss 76 14 

Weight of tender in working order— & sc 
PS ee reer ee. 
On middle wheels.. .. .. . 2 pes i ee 
On trailing wheels Ne a ee ae ee 

Total - Sy ae oe - 4 6 
Tender, 

Wheel hase— ft. in. 
From front buffer beam to centre of leading wheel so a 
From front wheel to middle wheel centre .. : ~ 4 
From middle wheel to trailing wheel centre... .. ~ es 
From centre of trailing wheei to back buffer beam » 2 & 

Wheels— 

Diameter on tread — att oS hee eg o, Bee 

Axles— 

UGE OUNNIND... 5s cw ws we ks cw te os OS 
SO eee ee 
Diameter of wheel seats .. .. .. 5 Pa a, eS | 
Length of wheel seats.. .. .. .. .. .. .. - O % 
Distance between centres of bearings .. .. .. pa | 

Frames (steel) — 

Distance between inside frames .. : oe, es 

Thickness of inside frames eee ae : 0 UO 
Distance between outside frames .. .. ee iP 
Thickness of outside frames .. .. .. .. .. .. .. O Of 

Tanks— Gallons. 
Capacity oftank .. .. . oe: ernie | x eas ee . 3669 

- eee bar ceeoce eS ee ee =} oer ee 
ee ee ae eee 

Coal capacity 7 : “a ee 5 tons 








STEPPED CONE DIAMETERS. 
By R. J. ILIFFE, Wh. Ex., A.M.I. Mech. E. 

WHEREAS it is very easy to fix the diameters of the 
various steps of a cone pulley for any number of speeds with 
equal tightness of belt when the belt is crossed, it is not so 
simple for the more usual case of an open helt. If the tight- 
ness of belt is to be constant for all the steps, the problem is 
somewhat complicated and requires some algebraical skill on 
the part of the designer, and more serious is the time spent on 
the calculations. Some engineers, in order to avoid these 
calculations, have used graphical methods which, from their 
nature, cannot give more than rough approximations. There- 
fore a method which only requires the use of a set of curves 
to find the correct diameters should prove of considerable 


{ 
j 
! 
| 





—< f= iginlasiciaie 5 
. [ ; 
: ' 
' 
! ' 
| | ' 
' k---—- d —--->} 
k---—D -----4 
Fig. 1 


value to engineers and designers. A short discussion will 


readily show how the chart is established and how it 
is used. 

Let D and d be the diameters of two pulleys; c their dis- 
tance from centre to centre in inches; L the belt length. 





Referring to the crossed belt it is evident that if = is con- 
stant, 9 will remain the same, so that if ‘‘c’’ is also constant, 
L is constant. With an open belt we saw that (equation 4) 


L= , + Ze + = was the belt length very approximately. 
‘ - 


Hence if an open belt runs on a pair of pulleys, whose dia- 
meter sum and difference dimensions are =; and A, and if 
the same belt is to run on a second pair of pulleys, the sum 


- eae: aon 


og "Jeo 
a ae Li 


Fig. 3 














and difference of whose diameters is =, and A», for constant 
belt length we must have 


. 4 
Li = In, 4.€., ; 2 + 2c + - 


all ae ® + 2c + - (5) 
4c . 4c 
Now consider the case of two cones, each having three or 
more steps (Fig. 3), and with dj, d., d;, d;, and 1D, and ¢ all 
fixed. It is required to find the diameters D2, Ds, and Dy. 
For a crossed belt we have seen that |), Py d,, D, 
pe ee ee a rr | 


Scale for A - Diameter Difference in Inches 
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Fig. 


For an open belt first calculate D,, D,;, and D, as in equa- 
tion (6), and let (Dz — x) be the corrected diameter required, 
then since Lz must be equal to L; 


» = @? A;? 
* (z; - 2) +90 + v) =e, Re a gli 
2 c 2 de 
7 47-2A4,r+27_ A? 
Therefore =a gi a ee ep 
2 t¢ 4 


and neglecting the second power of 2 since it is very small 
we have 2 Ay x 2mca = A” — A. Hence 

4,2 — A,? > 

——— a es 

2 4, t+ 2c 


is unable to inform us of its arrangements for the session. 
The graduates’ section of this Institution has, however, a 
good programme before it. The papers are very varied, the 
subjects to be dealt with being the strength of ships, aero- 
planes, wireless telegraphy for naval purposes, the growth of 
the steam engine, vessels for carrying oil in bulk, oil burning 
installations in marine boilers, and oil engines. 

The Scottish Local Section of the Institution of Electrical 
Engineers is arranging to have half its meetings in (lasgow 
and half in Edinburgh. The chairman, Mr. F. A. Newing- 
ton, will deliver his address on the 14th of November. On 
December 19th, a paper entitled ‘‘ The Heriot-Watt College 
Laboratories,’’ will be read in Edinburgh by Professor F. G. 
Baily. The only other paper so far arranged for is one by 
Mr. J. B. MacKenzie, dealing with the subject of illumina- 
tion. The students’ section, under the chairmanship of Mr. 
W. W. Lackie, has an interesting programme prepared for its 
winter’s work. Among the subjects to be dealt with are 


‘electric clocks, the testing of transformers, the testing of 


iron, and the application of electricity to paper-making. 

The graduates’ section (London branch) of the Institution 
of Automobile Engineers has a number of interesting fixtures 
on its programme of the session. Visits to works and papers 
are evenly balanced. The subjects of the papers are all 
closely connected with automobilism. Thus, carburation, 
balancing, worm and bevel driving, the maximum power for 
the minimum weight, lubricating oil and tires are to he dealt 
with. The works to be visited include those of Messrs. Du 
Cros at Acton, the Auto-Carrier Company at Thames Ditton, 





20 2i Z 


Swain Sc 


Wied #3 &@ WW 8 49 
Scale for Diameter Correction X in Inches 
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the Regent Carriage Company at Fulham, and the Phenix 


Motors at Letchworth. 








THE INSTITUTION OF CiviIL ENGINEERS.—The Council of the 
| Institution of Civil Engineers has made the following awards in 


’ 


respect of papers published in Section II. of the ‘‘ Proceedings’ 


for the session 1910-1911 :—Telford Premiums to Messrs. S. M. 
Dixon (Birmingham), H. J. F. Gourley, J. Holden, A. Rogers, 
A. E. Griffin, and Dr. F. C. Lea, and a Crampton Prize to Pro- 
It has also awarded the Indian Premium for 
| 1911 to Mr. C. E. Capito, and the Webb Prize to Mr. F, W. Bach. 


fessor W. E. Dalby. 





* No. IL. appeared October 27th. 
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COST OF CARRYING OUT WORK. 
By A. FAIRLIE BRUCE, M. Inst. C.E. 


exceedingly difficult for any engineer without the 
ce to frame a reliable estimate of the cost 
k of any importance, as the data on which 
The following tables, 
body the result of notes made on a great variety of 

Of course, in utilising 


Iv is L 
reuisite experien 
of carrying out wor ; 
to base it are usually unattaina 
which em 


works, may theretore be found useful. 
thom it must not be forgotten that allowance must be made 
smiths, and joiners, repairing tools, and 
In making up the price of work also all 
al conditions must be allowed for, such as water supply, 
a difficult matter, providing quarters for the men, and 
Again, local conditions must be 
{ully studied with regard to the materials to be employed, 


for gangers, black 
other extra men. 

loc 
often : i 
for their commissariat. 
care i 
the method and cost of transit. 


The kind and amount of plant to be employed depends 
greatly on the rate of wages ruling in the locality. 
he cheaper and more plentiful the supply of 
labour the less profitable it will be to make use of heavy 
ich as mechanical excavators. 
if manual labour is scarce and dear it becomes economical 


very 
Generally t 


plant, su 


ble. 


to utilise labour-saving machines. 


Karthwork. 


Description. 


Railway cuttings in sand 

Railwa) cuttings in sandy clay 
Railway cutt.ngs in blue clay .. 
Railway cuttings in boulder clay 


Railway cuttings through existing line 
of railway 

Timbering above reduced to work per 
cubic yard excavated 

Foundations of abutment 
ciay, about Gft. deep 

Foundations for piers at side of river, 
ift. deep in soft rock : 

Foundations for piers in centre of river 

Excavating moss below base of bank 

Excavating moss below base of bank 

Excavating channel in sidelong ground 

Excavating channel in cutting, 22ft. 
deep 

Excavating channel in whinstone rock .| 

Excavating channel in whinstone rock . . 

Excavating channel in whinstone rock... 

Excavating narrow foundations in whin- 
stone roc 

Excavating pipe trench in whinstone 
rovk 

Excavating 48in. pipe trench in whin- 
stone rock 

Excavating 45in. pipe trench in soft 
elay 

Excavating trenches for 15in. and 18in. 
pipes in eartl 

Excavating trenches for 15in. and 18in. 
pipes in hard tosca 

Refilling trenches 

Excavating service 
tosca (a) 


in boulder 


reservoir in soft 


Excavating service reservoir in hard 
tosea 

Excavating service reservoir in lime- 
stone 

Excavating aqueduct tunnel in dry 
sandstone 

Excavating aqueduct tunnel in wet 


sandstone 
Stripping soil 


are Of 


(4) Lib. of dynamite loosened 
6 eubie vards. 


(’) 1th. of dynamite loosened 1.6 « 


teubie yards, 


Kevavating Puddle Trenches. 








= Method by which 
3 spoil was raised. 
3 
5.8 | = 
aa . Ss 
—“ A Pe 
Description of materials. $3 : @ |S86 Remarks. 
=e Pa S lt S 
es g 5 less 
U2) 2 8 jede 
ee “ @ iSan 
Pa & Zs 
& sila Ie 
B a 
ft. | Cu. yds. per man 
; day. 
Sand and sandy clay 3.75| — — | 3.80 | Cast out 
Gravel and silt «+ ee «| 6.70} 2.30) — —- | Wet bottom 
Sand and rotten freestone..; 7.00, — — | 3,00 
Fire-clay and rotten free-| 9,00) 2.70) — _ 
stone 
Gravel, sand, and clay.. 9.00| — — | 2.77 
Clay and soft freestone 11.00, — — | 2.30 
Wet silt and fire-clay 13.10 ' 1.78) — _ 
Freest one and blaes 14.00 | 2.10; — - 
Freestone and quicksand 14,00; — — | 1.90) Wet bottom 
Cl , and gravel a 16.80; — 4.00; — | Wet dry 
Freestone and blaes .. ..| 16.00) — — |1.79| Wet — 
Freestone with quicksand... 18.00 | 1.52 | 2.37 | 1.84 | Wet 
Freestone with blaes .. ..| 18.90} 1.59} — — | Wet 
Clay and gravel -- «| 19.70) — | 3.05; — 
Freestone, gravel, and blaes| 19.80; — | — | 1.58 
Freestone, gravel, and blaes | 21.00 | — — | 1.45 
Freestone, gravel, and blaes | 23.00 | 1.38 | — _ 
Freestone, sand, and blaes.. | 24.90 | — — | 1,31 
Freestone. — 25.00 | 1.22; — _ 
Gravel and sand 26.00; — | 2.13) — | Wet bottom 
Freestone. . 26.40) 1.21) — —_ 
Gravel pity oat Se 28.00; — | 2.10) — | Wet bottom 
gee boulders, and quick- | 28.00 | — | 1.19 | — | Very wet bottom 
SO C | 
Blaes and quicksand 28,00 | — | 1.16 | Very wet bottom 
Gravel and clay mixed 29.30; — | 2.12; — | Very wet 
Nes force ed es: c: | BONO) 180] — || | Wee 
Gravel mixed with clay and | 30.50, — | 1.60 — | Very wet 
boulders | | We 
Gravel and blaes | 32.15 | — — | 1.31 | Very wet 
Gravel and blaes .| 35.40; — | — | 1.33] Very wet 
Guicksand se ee ee oe | 35.40) — | 1.33) — | Very wet 
Blaes and loamy sand... ../| 46.80; — |1.58| — | Very wet 
Blaes and sandy clay .. ..| 48.00} — | 2.77! — | Dry 
Sandy clay in heading.. ../ 43.00; — |2.44| — | ° 
COP TOOK..." vs. “is ss oe] SO | — | 0.45 | Blasted with 
Sandyclay .. 4... 48.50 2.30| — | Dry ne 
—_ and boulder beds - | 48,90 1.61 | — | Very wet 
soulders and quicksand ..| 51.60) — | 0.10) — Very wet 


Cub, yds. 
per 
man day 
(10 heurs) 





5.40 
4.50 





2.80 
1.10 (b 
2.75 
0.55 (e 
1.60 
0,52 
10.00 
6.60 
1.40 


20.00 
6.60 


3,00 


“o | 


(7) An indurated alluvial formation containing a considerable percent 
arbonate of lime widely distributed i. the Argentine Republic. 


mbir 


( 


| Spoil wheeled to side 


) 
) 


8 cubic yards 


yards, 


Jn the other hand, 


Remarks. 


lib. of No. 2 dynamite 
was used per 16 cubic 
yards excavated 


L.S4 cubic feet of timber 
used per cubic yard 


Cofferdam on one side 


Inside cofferdam 
Wheel 75 yds., lift Loft. 
Wheel 25 yds., lift 4ft. 


Spoil wheeled to «nds 


Width 6ft. open face 
In gullet 4ft. wide 
In sides 


Without explosives 


Blasted with powder 


.37 lb. of powder used 
per cubic yar 

.63 lb. of powder used 
per cubic yard 

Spoil wheeled 50 yards 


Explosives, hand 
boring, 10d.; ditto, 
boring, 
2d.; 


haul 


"e per cub. yd. of: 


machine 
Ys.; lights, 
plant, 9d.; 
age, Is. 


and 1 Ib. of powder 


and 1 lb. of powder 


Puddle Trenches (continued). 


Method by which 
spoil was raised. 








§ 
5 
gg | 
Es . ioe 
8 © ifs 
Description of materials. 23 ei ¢ S ra : Remarks, 
33; fi): iF 
2 - | & |soSe 
ea | a ge 
o n \aZ 
4 @ 
ft. Cu. yds. per man 
day. 
Moss and surface soil .. 3.5 — (11.50 Cast out 
Sand and loam a 4.4 — =<. oe Cast out 
Sandy clay and blaes .. 7.9 ~ 3.50 
Gravel and wet silt F 10.8 2.30! - — Very wet bottom 
Sandy clay and blaes .. 13.5 — -— 3.00 : 
Gravel, silt, and clay .. 15.4 | 2,25 - Very wet bottom 
and, clay, and blaes .. 6.6 | — — {3 i 
and, clay, and blaes .. .. 18.1 _- — | 
Gravel, silt, clay, and free- 20.5 . 2.03 | 
stone 
Gravel, silt, clay, and free- 21.6 2.07) — _ 
stone 
Sand, clay, and blaes .. .. 22.0 — — | 2.30 
Freestone, blaes .. .. .. %.2 j/1.84/ — | — 
Gravel, silt, clay, &. .. .. 23.5 '1.95| — | - 
Clay, blaes, and sand .. .. 26.8 _ — | 2.15 
Clay, blaes, and sand, with 27.3 -i- 1.83 Wet bottom 
freestone 
Clay, freestone, and blaes .. 30.0 1.74 — | — 
Clay, giavel,and sand.. .. 31.6 — | 2.35| — 
Clay, gravel, and freestone.. 32.0 _ — | 1.97 
Clay, gravel, and freestone.. 32.6 a — | 1.89 
Clay, gravel, and freestone.. 33.0 -— — | 1.87 
Clay, gravel, and freestone.. 35.4 — ay! 1.84 
Clay, gravel, and freestone.. 35.5 — | 2.30] 1,$ Dry bottom 
Clay, gravel, and freestone.. 37.8 — | 2.14] 1.95 Dry 
Clay, gravel, and quicksand 40.0 — |2.16) — Bottom very wet 
Clay, gravel, and quicksand 43.5 — (| 246|} — Bottom very wet 
Clay, gravel, acd quicksand 44.6 — | 2.07) — | Bo.tom drier 
Clay, gravel, and quicksand 45.5 — | 2.09| — — Bottom drier 


Average Amount Ifted per day 


depth. by steam crane. by horse. 
Kt. Cubic yards. Cubic yards. 
9.00 py as Phcieh oe Lag” lest inet 
15.30 WE ae wid. ed) te ee 
15.90 We tage t ime Wine , fue. Py 
Co eee $s, RMoe cea sat ee ee ae 
an PP ns ee ee . 32 
oe nee : Pn ee ve - & 
eee ee se » Ms aie) = ae ete - — 
ae Sewers  sreeire ee “ahr 


Noté.—The cost of working a steam crane for interest, depreciation, 
labour, &c., is about £1 a day, and that of a horse lift about 21s. 6d. 


Timbering Trench, Average Width of 12/t. 





Cubic feet Cubic feet | 











Material excavated. per square yard| per cubic yard Remarks. 
of side. | excavated. 
Sand fp 3.45 1.73 Close sheeted 
Clay .. 2.60 1.30 Open sheeted 
Rock.. 1.60 | 0.80 Frames only 
Labour Required Putting in and Removing Timber. 
Square yards Cubic yards 
timbered per 
iin. Cha ol per man day. man day. 
Putting intimber .. .. .. .. .. 16.0 .. «. 8S 
Removing timber an oe 25.0 50.0 


Labour in Making and Putting tn Puddle. 
Cubic yards 
Description. per 

man day. 

Making puddle from boulder clay and placing it in the : 
trench, including pumping and removing timber, &e., but 
exclusive of getting the clay ae eee. 4.0% 
Do. do., including getting ees vedi aS. ee 
Making and placing in puddle wall = .. 4.80 
Do, do., including getting aes : 2.67 


Note.—In fine weather a cart and horse will cart about 27 cubic yards 
of puddle a distance of 150 yards, but in wet weather it will not cart more 
than 20 cubic yards the same distance. 


Concrete 


Work, 


} Cub, yds, 
Remarks, 





| per 
man day. 
Breaking Whinstone ina stone breaker| 4.40 Labour in wheeling to and 
removing from machine 
Breaking whinstone by hand 2.00 
Breaking freestone by hand 2.75 Hard 
3.50 | Soft 

Breaking hard tosca by hand .. ..| 2.70 
Crushing sand by machine... .. ..| 3.30 
Mixing and placing concrete in puddle 2.70 In mass 

| 


trench 
Ditto... .. .. .. «. «+ «+ «| 1.40 | To confine springs 
Mixing and placing concrete, founda-| 2.75 

tions of abutment 
Mixing and placing concrete, founda-| 0,50 

tions of pier 
Mixing and placing concrete, founda-| 1.10 

tions of bridge 
Mixing and placing concrete, founda-| 2.30 

tions of wal 
Mixing and placing concrete in walls} 1.77 Wheel 20 yards 

behind frames 


In cofferdam 
Confined position 
Wheel 20 yards 


Mixing and placing concrete in walls} 1.25 Wheel 30 yards, gradient 
one face lin 10 

Mixing and placing concrete in walls} 2.15* | Gradient 1 in 30 
one fave 

Mixing and placing concrete in walls} 2.55" | Gradient 1 in 50 
one face 

ee enn haere a 1.70* 





* One side faced with brickwork. 
Cub. yds. 
per 
| man day. 

Side walls and floor of waste weir, 2.04 





Description. Remarks. 





One exposed face 


channe' | 
Walls of service reservoir faced with} 1.60 | Wheel 30 yards, concrete 


brick | mixed above 
Walls of service reservoir faced w'th| 0.90 Wheel 60 yards, mixed by 
brick | machine, lifted in pails, 
average height 10ft. 
Floor of service reservoir 3.30 Wheel 20 yards 
Aqueduct bridge ea 1.50 
Lining aqueduct tunnels 0.56 | Wet roof 
Lining aqueduct tunnels 0.91 Dry, concrete carried in 
ae wagons 300 yards 
Lining aqueduct tunnels 1.03 Length of transit 70 yards 
sq. yds. 
5.6 


Fixing centering for aqueduct tunnels} 15.00 
i 12.50 





Fixing forms for curved retaining} 
wall 


Brickwork, 
Sq. yds. per 
man day. 


Lining circular service reservoir, half brick thick .. 5.00 

Jack arches over reservoir, half brick thick . 9.00 
Cub. yds, 

1 7 


Lining sewers 


Masonry— Dressing. 


| Work 

| dove per 
| man day. 
| 


Description. Remarks. 








sq. ft. 

Dabbed ashlar freestone, circular) 17.10 
radius 2ft. 3in. 

Dabbed ashlar whinstone, circular} 11.00 
radius 2ft. 3in. 

Seabbled ashlar freestone .. 18.10 

Droved ashlar freestone a &% 


Polished ashlar freestone |... | 6.50 


Hammer-dressing whinstone 50.00 
Building. 
cub, ft. 
Ashlar built without a crane 75.00 
cub yds, 
Rubble faced with stock brick... .. 2.45 
Rubble in bridge abutments i 5.00 Stone quarried within 
reach of cranes 
Rubble in bridge abutments 2.40 
Rubble in bridge piers.. .. .. 1.43 
Rubble in circular upstand tower 2.16 Building only 
Rubble in circular upstand tower 1.26 —— dressing — in- 
cluded 


Rubble in square upstand tower .. 2. 

Rubble in square upstand tower... 1.4 Dressing (rock-faved) in- 
cluded 

Rubble in parting weir 

Rubble in parting weir, 

dressing 


u 
including 1.4! 


Rubble in bridge abutments .. .. 1.60 — 5O0-sy. ft. dressed per da 
Rubble in bridge abutments, includ- 2.70 
ing dressing 
Rubble in road culverts, including 2.58 
dressing 
Rubble in retaining walls, including 1.0 Wet foundation 
dressing 
Rubble under building, without face- 3.20 
wor 
Footings for upstands . Ferg ee 2.00 
Mason's labourers in upstands, &c... 1.65 
Mason’s labourers in bridges, &c. .. 2.60 
to 3.10 


Pitching Channels, de. 


sq. yds. 
Dressing squared pitching 12in. deep| 1.50 
2.50 
Setting squared pitching in channel) 10.50 One labourer to each 
pitcher 
Setting squared pitching in channel 6.00 
18in. deep 
Setting squared pitching, bottom of 4.50 ) 
upstand, 9in. deep -Including dressing 
Setting squared pitching in channel 8.45 J 
to upstaud, 9in. deep 
Grouting 12in. pitching 15.50 One bag of cement will 
grout 10 sq. yds. of 12in. 
pitching if it be first 
blinded with gravel 
Rubble pitching, pitcher .. .. 14.50 
Rubble pitching, labourers ie 25.00 
Rubble pitching in small quantities) 8.10 
--| 27.00 


Blinding above with gravel 





+ Miscellaneous Work. 








lin. yds. 
Taking down dry stone dyke and = 20.00 
loadiny into a cart 
Building dry stone dyke, 3ft. Yin. 6.50 


0.7 cub. yds. per lin. yd. 


high 
Building dry stone cope set in mortar rao 
Hammer dressing cope for ditto, 115.0 


16in. by Yin. 
Building ditto... .. . eC 
Erecting iron bar fence, 3ft. 9in. high, 27.00 
with four bars and standards 3ft. 
apart sq. yds. 
Removing paint from iron bridges 3H 
Painting iron bridges .. .. . 2 
Laying and jointing with lead C.1. 8.0 
pipes, 9in. dia. 
Laying and jointing turnedand bored = 7.1) 
pipes, 9in. dia. 
Laying and jointing turnedandbored = 4.4 
pipes, 15in. dia. 


10 stays bolted into stone 
and fixed per day 


Laying pipes, 18in. dia. ee 50 
Jointing 18in. pipes with lead and = 4.2 
yarn 


Setting bricks for channels below 16.5 
filtering materials of filters 


Cleaning filters 160.0 
cub. yds. 
eee ey ee ee 6.7 





Drilling Whinstone. be 
Strikers per borer. 


Dia. of drill. Lineal feet. 


gin. 12.0 
1fin. One 5.0 
1jin. Two 6.25 








Kine’s CoLLecE, Lonpon.—The fiftieth annual dinner of King’s 
College, London, will be held in the Victoria Hall, Hotel Cecil, on 
Tuesday, November 7th, at 6.30 for 7 oclock. The Earl of Rose- 
bery will preside. 

LECTURES ON PETROL ENGINES.—A special course of five lectures 
on ‘‘ Petrol Engines” is to be given at the City and Guiids Tech- 
nical College, Leonard-street, City-road, Finsbury, E.C., by Pro- 
fessor W. Watson, on Tuesday evenings, at 8 p.m., commencing on 
November 7th. Lecture I., on November 7th, will commence with 
an introduction on internal combustion engines. It will include 
references to the Otto cycle, four-cycle and two-cycle engines, 
typical engines, and ignition by coil and magneto. Lecture II., 
given on November 14th, will wreat of carburation, brake horse- 
power, indicated horse-power, methods of measuring brake horse- 
power, and indicators for use with petrol engines. In Lecture III., 
on November 2lst, the lecturer will explain the effect of the 
character and time of spark on the H.P., combustion of 
petrol, deterioration, speed of tlame propagation with different 
strengths of mixture, and calorific value of petrol and its determi- 
nation. The subjects discussed in Lecture I1V., on November 28th, 
will include products of combustion of petrol, exhaust gas analysis, 
determination of best charge in two-cycle engines, efficiency, effect 
of strength of mixture on efficiency, and temperature reached in 
cylinder. In the 5th and last iscture, on December 5th, compres- 
sion pressure and its effect on efficiency, theoretical indicator 
diagrams of the different cycles when no heat loss takes place, 
theoretical efficiency of the different cycles, and heat losses in 
actual engines will be dealt with. Further information may be 
obtained from the Registrar, City and Guilds Technical College 
Leonard-street, Finsbury, E.C, 
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NEW BRIDGE OVER THE TOWY AT CARMARTHEN 


(For description see page 45\)) 
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Fig. i—ELEVATION OF THE BRIDGE, SHOWING DEPTH TO WHICH PIERS WERE SUNK 
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NEW BRIDGE OVER THE RIVER TOWY AT 
CARMARTHEN. 
> eubstitution for the old timber viaduct crossing the 
ian of the Towy River near Carmarthen of the recently 
ompleted steel structure will rank as one of the most in- 
ceresting railway bridge undertakings executed in this country 
during the current year. The old viaduct—see Fig. 4—com- 
rised. thirteen fixed spans, of about 20ft. each, of timber 
work, and an opening span of 5Oft. clear waterway. Its 
construction was commenced in 1852 and completed in 1854, 
at the time of the opening of the original South Wales Rail- 
The bridge was erected, according to the designs of 
|. K. Brunel, by Conder and Good, said to be a Scottish 
firm of contractors. The total length of the viaduct, includ- 
ing the opening span, was 385ft. The Towy River is tidal, 
and there is a variation of about 14ft. between high and low- 
water levels, the total depth of water at high tide being about 
19ft., and it was to permit of the passage of small steam 
vessels and other river craft that an opening span of 5Oft. 


way. 


Mr. 





span are of the lattice type, tapering on the top to meet the 
level of the parapet to the fixed span, the tail end being 
made up of heavy plate box section on the bottom flange 
curved to form a quadrant, giving sufficient room when 
opening for the 50ft. clear waterway. The superstructure of 
the opening portion is composed of steel plate cross girders 
and rail bearers, with intermediate tee bearers and timber 
decking securely braced horizontally to give lateral stiffness 
against wind pressure. The cross girders project alternately 
to support vertical outriggers to the main girders. The 
superstructure of the fixed portion at the end of the bridge is 
composed of cross girders, rail-bearers, and steel flat plate 
floor stiffened with intermediate tees, this portion being sup- 
ported by the bearing girders carrying the bascule girders. 
These bearing girders are of steel plate box section, designed 
to carry the total dead loads of the bridge and the kentledge 
balance weight. They are bolted to cast iron bearings, bedded 
on granite stones, and fixed with holding-down bolts, and 
anchored into the concrete of the front cylinders and the 
brick abutments on the back cylinders. The kentledge boxes 


clear waterway was provided in mid-stream. This opening | are fixed on the top of the bascule bearers and are braced 











Fig. 4—THE OLD BRIDGE OVER 


span involved the movement of a portion of the suh-structure 
across two spans, the movable part (composed of wrought | 
iron girders, cross girders, and timber decking carrying a 

double track of permanent way) being supported on three 

stone piers with timber piles and concrete foundations. This 

formed the drawbridge, which was balanced on the centre 

pier for dead loads and supported on the two outer piers, 

when closed, for running traffic or live loads. The bridge 

was opened mechanically by lifting one end to clear the 

superstructure of the fixed span, and then drawing it on 

rollers fixed to the centre of end piers, so as to give the 

requisite 50ft. clear waterway between one set of piers. 

Consequent upon the increased weight of modern locomo- 
tives and rolling stock, the Great Western Railway Company 
some three years ago decided to replace this timber viaduct 
by a steel structure, and a contract for the work was accord- 
ingly placed with the Cleveland Bridge and Engineering 
Company, Limited, of Darlington. The new bridge, which 
has been erected alongside the old viaduct, consists of five 
fixed spans, each of about 60ft. in length, and one rolling lift 
span giving 50ft. clear waterway. The fixed spans, which | 
give a headway of %ft., are composed of steel plate main 
girders with lattice parapets, superstructure of steel plate 
cross girders, rail-bearers and steel trough decking to the three 
spans from the east abutment, while the two remaining spans 
have timber decking, braced horizontally with steel angles 
and gussets to the cross girders and rail-bearers. These spans 
are supported on cylindrical piers about 60ft. centres with a 
brick abutment on the east side of the river, the two end 
spans widening out to accommodate the junction from Car- 
marthen town, which joins the main line on the bridge. The 
whole of the permanent way is laid on longitudinal timber 
sleepers fixed by angle cleats to the rail-bearers and cross 
girders for the straight road with cross-sleeper ballasted road 
for the junction. 

A commencement was made with the work at the east 
abutment in December, 1908, and the cylinders have been 
sunk to depths varying from about 60ft. to 90ft. below 
Ordnance Datum—see Fig. 3. Considerable difficulties had 
to be overcome owing to the bad nature of the ground, and at 
the west abutment the maximum depth to which the 
cylinders were sunk was about 109ft. below ground level. 
The shifts of duty varied from 6 to 94 hours, according to the 
air pressure required, and at the maximum pressure of 49 1b. 
per square inch an effective shift of 64 hours was the rule. 
The cylinders are of various diameters, ten being ft. 
diameter, two 10ft. diameter, and two 12ft. diameter. The 
wrought iron cylinders of the opening span are 9ft. in | 
diameter on the top, increasing to 12ft. under the bearing of 
the girders, those under the abutment being 10ft. diameter 
at base. The main cylinders are braced together by a box 
lattice girder. These cylinders have an inside chamber 
5ft. 6in. diameter, the space between the chamber and the 
cylinders being filled with concrete to provide additional 
weight for sinking and for overcoming skin friction with the 
strata the cylinders pass through. The skin friction 
required on an average a pressure of about 4 cwt. per square 
foot to overcome. The wrought iron cylinders of the fixed 
Span are 7ft. diameter at the top, enlarging to 9ft. in 
diameter at the base, and these also have an inner chamber 
of 4ft. 9in. diameter. he cylinders for the fixed span are | 
held together at the top by a steel braced girder, and have a 
cast iron circular moulding fixed to the top length of the 
girder bed levers. There is also a cast iron pilaster at the 
Junction of the parapets. 

_ The most interesting feature of the bridge is the rolling 
lift span, which was designed by the Cleveland Bridge and 
Engineering Company, Limited, according to the require- 
ments of Mr. W. W. Grierson, the chief engineer of the 
Great Western Railway Company. The lifting span is 
illustrated in the drawings given in Figs. 2and3. The leaf, 
when opening, is simply a balanced cantilever carried on steel 
plate- bearing girders, supported on two sets of cylinders, and 
when closed for traffic it is supported on the cylinder piers of 
the adjoining fixed span. The main girders of the opening 





| electrical plant is contained in a small power-house built | 


| size No. S10, the maximum discharge rate being 300 





THE TOWY AT CARMARTHEN 


together with lattice girders to take the wind pressure. They 
are bolted with cast iron blocks run in with asphalt and then | 
finally riveted up. There are also cast iron blocks bolted on 
the outside to balance the uneven loading of the main girders, 
and any adjustment at the side can be made by adding 
further cast iron blocks. 

The moving span is operated by two sets of gearing— 
see Fig. 5—mounted on trestles on opposite sides of the 
bridge. On the outer side of each main girder a curved rack 
is bolted, and these racks are driven by pinions at the top of 
the trestles. Each pinion is driven by a train of wheels, 
and the two trains are driven simultaneously by a cross shaft 
carried across the bridge under the flooring. The cross shaft 
is extended at one end for driving by an electric motor of 
42 brake horse-power. The gearing throughout is of steel 
and the teeth of the faster running wheels are machine cut, 
while the gearing between the motor and cross shaft and 
between the cross shaft and the first motor shaft of each 
trestle is contained in gear cases with oil baths. In order to 
ensure free turning under slight inequalities of alignment 





speed of the bridge, irrespective of the force and direction of 
the wind. If the wind should be blowing very strongly in 
the direction in which the bridge is moving, the motor will 
be overhauled and will generate current which will pass into 
the cells, but under these circumstances the speed of the 
motor will only slightly exceed the normal. The electro- 
magnetic brake is of the disc type, having alternate discs of 
brass and iron running in oil, and its magnetic coil is so 
connected that the brake is released when current is switched 
on to the motor, and renews its hold when current is switched 
off. The band brake is of the lever type with wood blocks, 
and is provided with a switch which opens the motor circuit 
when the brake is on. Both brakes are designed to hold the 
bridge open against a wind pressure of 20 1b. per square foot. 
A main switchboard for controlling the motor current is 
placed near the driver’s position, and is connected by two 
main leads to the discharge side of the accumulator switch- 
board. The board is fitted with the necessary instruments 
for reading voltage and current, with double-pole enclosed 
fuses and a double-pole circuit breaker. 

A solenoid main switch is fitted on this board and serves 
the following purposes :—(1) It acts as a no-voltage release. 
(2) In combination with a limit switch operated by the mov- 
ing portion of the bridge it prevents the bridge being over- 
driven in the opening direction. (3) In combination with a 
switch on the hand brake it switches current off the motor if 
the brake is put on, and it prevents current being switched 
on to the motor unless the hand brake is right off. (4) In 
combination with the previous switch and with a locking 
arrangement it forms an interlocking arrangement with the 


| railway signals and bridge bolt, so that the machinery cannot 


| be started unless the signals are in the ‘‘on’’ position and 


the bridge bolt withdrawn. The action of the solenoid main 


| switch is as follows :—On the controller barrel are two con- 





due to deflection of the bridge the cross shaft is sup- 
ported in swivelling roller bearings. The machinery is 
driven, as stated above, by an electric motor. This motor is 
supplied with current froma storage battery, and a small | 


| tacts placed between the ‘‘ off’’ position and the first step, 


which put full voltage on to the coil of the solenoid as the 
handle is moved round, thus causing it to pull up its plunger 
and close the switch. On the first and subsequent steps an 
additional contact is provided, which inserts resistance into 
the coil circuit, the amount of this resistance being such as will 
reduce the current in the solenoid to a value which will be 
sufficient to hold the plunger up firmly, but not enough to 
pull it up if it is in the ‘‘ off’’ position. Thus, if the current 
supply should be cut off when the controlling switch is on, 
the solenoid switch will drop, and will not pull up again on 
resumption of supply. If the bridge is driven too far in the 
direction for opening, the limit switch breaks the solenoid 
circuit and the switch drops. The bridge cannot then be 
driven further in the direction for opening, but, as there is a 
separate solenoid circuit for closing, the bridge can be driven 
in the direction for closing, and as it moves in this 
direction the limit switch is automatically replaced by a 
spring. If the hand brake is applied when the controller is 
on, the solenoid switch drops and switches off current. Taking 
off the hand brake will not cause the switch to pull on again. 
It will therefore be seen that from whatever cause the solenoid 
switch may have dropped, it can only be made to pull on 
again by bringing the controller handle to the “‘off’’ posi- 
tion and making a fresh start. 

The controller which operates the motor is of the drum 
type with magnetic blow-out, having eight running positions. 
On steps 1, 2, and 3, resistance is connected in parallel with 
the armature as well as in series. The object of the parallel 
resistances is to give a slow-speed control when closing the 
bridge, and to give Slow speeds, if required, when a strong 
wind happens to be blowing the bridge in the direction in 
which it is moving. 
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Fig. 5—-OPERATING MECHANISM OF THE BASCULE 


generating plant is provided for charging the battery. Th® | 


alongside the bridge. It is divided into two rooms, one 
containing the generating plant, switch boards, and motor, 
and the other the storage battery. The engine-house is of 
brick with a slate roof, and has opening skylights and case- 
ment windows to allow free ventilation. The generating 
plant consists of a vertical oil engine of 15 brake horse-power 
of W. H. Allen, Son and Co.’s manufacture, coupled direct 
to a shunt-wound dynamo having an output of 68 ampéres, 
140 volts, the two being mounted together on a combination 
bed-plate. The speed is 700 revolutions per minute. The 
dynamo is not used for supplying current to the bridge 
motor direct, but only for charging the cells. The storage 
battery consists of 55 cells of the Chloride Company’s 


ampéres for one hour, and the emergency maximum for 
short periods 400 ampéres. The electric motor which drives 
the bridge machinery is totally enclosed, shunt wound, and 
runs at 500 revolutions per minute. It is mounted on a 
combination bed-plate, which also carries an electro-magnetic 
brake, a hand brake for use when the bridge is being 
operated by hand, and an oil-tight gear-case containing the 
cut gear which transmits the power of the motor to the cross 
shaft already mentioned, which lies under the bridge floor. 
A shunt wound motor is used in order to secure a uniform 


























The following is a table of the wrought iron and steel work 
comprised in the contract :— 
Cylinders. 
Wrought iron. C.1. caps. Total 
‘Tons, Tons. Tons, 
Approach spans .. .. 330 . roe B67 
West abutment 2 .. <9 «xo.<e CMM ae. ad. px 237 
/ 
Ss 
<< pate, ROR EE 
IS gigs AN 
/ —— | 
i x L ‘ | 
fi* \ P 4 | 
P } \\ ] WA Pa 
2! ao 2 
i © { \\/ fog sae | 
de BETS, VA ¥ 
oa arm o 
! 
b+ete'e 
Swain Sc 
SPAN 
Steel Work. 
‘ Cast iron pilasters, ' 
Steel. bearings, &c. Total. 
Tons. Tons. Tons. 
eee.) EEE Fee ev SE ss cas sc 
Trackepans .. .. -. 8 .. . ie a re 47 
Rolling liftspan .. .. 248 193 (kentledge) .. 441 


When tested with a slight wind blowing, the force of the 
wind not being taken, the average power required to operate 
the bridge was 11 electrical horse-power, the time required to 
open or close varying irom 2 to 2? minutes. With a wind 
pressure of 201b. per square foot the full power of the motor 
would be required. As the bridge opens the balance weights 
at the back of the bridge descend into pits at the side of the 
railway. These pits are surrounded by hand railings, and 
on one side of each of the pits the hand railings have to over- 
hang the pit in order to allow the necessary clearance 
between the railings and the railway lines. They are there- 
fore required to swing out of the way when the bridge opens. 
To accomplish this the railings are mounted on rocking 
shafts, each shaft being operated by a cam mechanism 
driven by a light chain from the machinery trestle. The 
cams are so shaped that as soon as the bridge commences to 
open the railings begin to swing over, and are completely out 
of the way by the time the balance weight arrives at the top 
of the pit, and they then remain in the horizontal position. 
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When the bridge is closing the railings remain in the hori- 
zontal position until the balance weight is clear of the pit, 
when they return to the vertical position. 

Upon completion the bridge was tested by the Great 
Western Railway Company by means of four six-coupled 
tank locomotives, and the maximum deflection of any of the 
girder work was, we understand, gin. 

The work was executed under the general supervision of 
Mr. F. W. Davis, a director of the Cleveland Bridge and 
Engineering Company, Limited, and he had the assistance 
at the site of Mr. J. H. Walker, whilst Mr. H. H. Whitley, 
from the divisional engineer’s oftice at Neath, was the resident 
enginecr, representing Mr. W. W. Grierson, the chief engi- 
neer of the Great Western Railway Company. 








MARINE ENGINEERING OF TO-DAY AND ITS 
DEVELOPMENTS. 


WE continue below our abstract of Mr. Hall Brown's pre- 
sidential address to the Institution of Engineers and S8hip- 
builders in Scotland :—The question of effective utilisation of 
fuel had recently assumed extra importance and brighter pros- 
pects from the development of what had become known as 
‘* surface combustion.’’ Although not by any means a new 
discovery, the re-introduction and development of the system 
by Prof. Bone, of Leeds University, gave promise of great 
success in several industrial directions. The result is the 
production of intense radial heat from the combustion of 
gaseous fuel; and the possible applications of the system are 
of great commercial importance. In comparison with the 
ordinary method of using gaseous fuel for steam raising, the 
thermal efficiency obtained by Prof. Bone was really astonish- 
ing. A thermal efficiency of 55 per cent. would be considered 
good for an ordinary gas-fired boiler, and 60 per cent. for the 
same with an economiser. With the experimental boiler at 
Leeds University, Prof. Bone had, it was understood, obtained 
an efficiency of 94.3 per cent. with a very simple economiser. 
From this astonishing figure there would probably in most 
cases be a deduction for the power necessary to supply gas 
and air under pressure. 

Attempts to use producer gas for firing boilers had hitherto 
failed because of the low thermal efficiency of boilers so fired. 
This would be changed if the application of surface combus- 
tion to practical steam raising proved as successful as it 
promised to be. Engineers in this event would behold the 
ideal prospect of entirely smokeless combustion in a steam 
boiler coupled with a thermal efficiency of 90 per cent. or 
thereby. 

Having thus fixed the limits of thermal efficiency possible 
of attainment with a steam generating installation, the 
speaker returned to the steam engine. While there was no 
doubt that the thermal efficiency of the steam turbine as 
used for land purposes was in excess of that of any other type 
of steam engine, there was no evidence that the marine 
steam turbine had beaten the reciprocating marine engine in 
respect of steam’ economy. This was not by any means due 
to the marine type of reciprocating engine being more 
economical than the corresponding type on land, but to the 
sacrifice in efficiency which had necessarily attended the 
compromise made between the speed of revolution suitable for 
the turbine and that suitable for the propeller. With the 
introduction of suitable speed-reducing gear of one type or 
another, the necessity for this sacrifice of efficiency would 
disappear, and it should be possible to attain the same 
results as regards economy at sea as on land. 

After having given instances of the steam and coal con- 
sumption of land installations, the speaker reverted to marine 
engineering practice, and spoke of the actual cases and vari- 
ous proposals connected with combined reciprocating and tur- 
bine sets as applied to ship propulsion. The installation in 
the New Zealand steamer Otaki and those in the White Star 
liners Olympic and Titanic, as well as other vessels, had 
brought this development prominently to the front. Designed 
to secure at once the efficiency of the reciprocating engine at 
the high-pressure end, and that of the turbine at the low- 
pressure end, the combination had probably failed to take full 
advantage of the theoretical saving possible with the system, 
because of the limitations imposed by the propellers, and the 
loss inevitably arising from the use of an additional screw and 
line of shafting. 

After referring again to the work of Sir Chas. A. Parsons in 
a recent design of turbines geared to their shafts which 
should allow of greater latitude in turbine design, and natu- 
rally lead to greater economy, the speaker summed up on 
this point by saying that the subject of combination sets was 
a fascinating one, and in considering it one was driven to the 
conclusion that in vessels of moderate size and speed, some 
arrangement of transmission gear which would allow of the 
turbine being coupled to the reciprocating engine shafting 
when going ahead, and being disconnected when going 
astern, would be a promising solution of the problem. Un- 
fortunately, although such an arrangement had received the 
attention of several engineers, no satisfactory gear had as yet 
been produced. 

Mr. Hall Brown then proceeded to treat of the introduction 
and development of the internal combustion engine for 
marine propulsion. On the whole question, the speaker 
remarked that when marine engineers could calmly con- 
template the use of an internal combustion engine having— 
for the two-stroke cycle at least—three double-acting 
cylinders, each having on each working end a scavenging 
valve, a fuel valve, and a compound air starting valve, each 
with its cam, roller, level, and springs, together with the 
pumps for the scavenging, air, and a two or three-stage air 
compressor for starting, manceuvring, and spraying the 
fuel, the attitude showed the enormous change in the 
mental outlook of the marine engineering world. While 
recognising fully the success which had attended the 
use of the smaller oil engines burning petrol and heavier oils 
in the smaller types of vessel, one was compelled to note that 
in all internal combustion engines the difficulties of the 
problem increased very rapidly with the size of the cylinders, 
and one of the most experienced engineers in internal com- 
bustion engines in the country had expressed the greatest 
dubiety regarding the use of cylinders above a very moderate 
diameter for Diesel engines. This was a point which it 
would take some time to settle definitely ; meantime, the 
enthusiasm of Diesel engine designers was very great, and we 
were constantly hearing of larger and still larger units of 
power obtained from a single cylinder. At the discussion 


upon Mr. Milton’s paper before the Inssitution of Naval 
Architects, Dr, Diesel mentioned 1000 horse-power from a 





single double-acting cylinder, and Mr. Westgarth stated that 
Messrs. Carel Fréres had made and run experimentally a 
single-acting cylinder of 1200 horse-power—both of which 
were of the two-stroke cycle type. 

The reversing of internal combustion engines generally had 
attracted a good deal of attention, although the problem with 
a multi-cylinder engine presented no real difficulties. But 
once it was realised that a Diesel engine could not start 
itself, but required to be started by some external means, the 
problem became a comparatively simple one. 

A more difticult problem was that of working an internal 
combustion engine at reduced speeds. Elasticity in that 
respect was not a prominent feature in connection with such 
engines, and some of the proposals put forward for attaining 
this end were more ingenious than practical. The difficulty 
could, of course, be got round by using a system of electrical 
transmission so arranged that the speed of the engine remained 
constant at all times, the speed of the propeller being varied 
in any well-known electrical manner. The adoption of such 
a system would also obviate the necessity for reversing gear on 
the engine, and would allow of the propeller being started, 
stopped or reversed without interfering with the engine itself, 
which would run continuously. There would, of course, 
require to be set against these advantages the loss of efliciency 
due to such a system of power transmission. There were also 
other solutions of the proL.em, such as the Fittinger system, 
but it was probable that additional experience would to some 
extent improve the action of the Diesel engine as regards 
elasticity. ; 

The author then described other types of marine oil 
engines. The development of the gas engine for marine 
purposes seemed, he continued, to have received a severe 
check, due to the attention paid to the oil-burning type. 
The gas producer, as already stated, was an additional 
element in the problem in this case. A gas producer for 
marine work would require to be capable of producing clean 
gas from the most bituminous coal. He was not aware that 
such a gas producer was at present on the market, but there 
was every reason to believe that the demand for a satisfactory 
producer of this class would be met in the near future. If 
this were so, it was possible that the internal combustion 
engine, using gas as fuel, might prove a formidable rival to 
the marine oil engine. 

Whatever the future might be regarding the development 
of the marine engine, it was unlikely that the steam engine 
of to-day would be surpassed as concerned the quality of relia- 
bility, and that was the one quality which could not be 
sacrificed in a marine engine for mercantile purposes. 

It would, therefore, seem that any advantage to be gained 
by the adoption of any other kind of engine would have to be 
sought in the direction of fuel economy, and consequently 
increased carrying capacity, or of reduced personnel in the 
engine-room department. 

It had been claimed for the Diesel engine that it will secure 
economy in both of these directions. It was usually stated 
that the consumption of fuel oil in an engine of this class 
was 0.41b. per brake horse-power hour, and Mr. Milton had 
stated that ‘‘ the weight of fuel to be carried for the same 
voyage in a vessel fitted with Diesel engines would be only 
28 per cent. of that of the coal necessary with ordinary steam 
engines.’’ Dr. Diesel in the discussion on Mr. Milton’s 
paper, said the true advantage was greater, and that the 
proportion of fuel to be carried would only amount to one- 
fifth or one-eighth of that carried for a steam-driven ship. 
It was probable, however, that Dr. Diesel’s statement was 
only intended to refer to warships, where a large amount of 
cruising had to be done at low speeds. Mr. Westgarth, deal- 
ing with the cost rather than the weight of fuel, said ‘‘ the 
cost was pretty much the same’’ for oil as for coal. 

The question of stand-by losses and increased consumption 
at reduced speeds which appealed so strongly to Dr. Diesel 
did not much affect the ordinary merchant steamers, where 
steam was only raised when the vessel was preparing for sea. 
The ship, when at sea, was ordinarily steaming for long 
periods at the speed for which it was designed. From the 
figures which he had collected and embodied in the earlier 
part of his address, it would seem that it was possible, by 
care in design and attention to every source of economy, to 
reduce the coal consumption of a steam-driven vessel to 1 lb. 
per indicated horse-power hour. 

If suitable coal could be bought at 12s. per ton, a Diesel- 
engined vessel would require to obtain oil fuel at about 32:3. 
per ton to be equally economical as regards the cost of fuel. 

Oo the other hand, it was quite evident that the amount 
of fuel to be carried by the Diesel-engined ship would be 
much less than that by the coal-driven vessel. In a small 
vessel instanced by Mr. Westgarth he estimated the saving 
at 200 tons on a twenty-five days’ voyage, and to this, he said, 
must be added 100 tons as saving on the weight of machinery. 
He also stated that there was an increase in hold capacity of 
from 8000 to 10,000 cubic feet in the oil-engined steamer, 
but he admitted that the cost of the Diesel engine—although 
working at 115 revolutions per minute—exceeded that of a 
steam plant. Whether the excess in cost would be sufficient 
to have covered the cost of increasing the size of the vessel 
sufficiently to have carried the extra 300 tons and allow for 
the fitting of a steam plant was a pertinent question which 
was not raised. This matter of fuel cost may, however, 
right itself as additional experience is gained in the manu- 
facture of these engines. 

Returning to the commercial type of vessel, the speaker 
said that the use of internal combustion engines of any type 
was accompanied by another problem almost as difficult of 
satisfactory solution, viz., the question of auxiliary machinery 
which at present was generally driven by steam. As might 
be expected, this question of auxiliary machinery was being 
handled in different ways by those who were experimenting 
with Diesel engines. In some cases auxiliary steam boilers 
were being fitted for use in port and at sea, and the usual 
steam-driven auxiliaries were being used. In other cases the 
winches, pumps, steering gear, &c , were being electrically 
driven by means of current generated by Diesel-driven 
dynamos. The use of compressed air had also been advocated, 
and possessed considerable advantages ; while it was possible 
that in some cases cargo-working gear of the hydraulic type 
might be fitted, the necessary pumps being driven by means 
of oil engines. 

There was no insuperable difficulty in the complete solution 
of the problem provided the reliability and efficiency of the 
Diesel engine for marine purposes were fully demonstrated, 
and there was every prospect that these points would be settled 
in the near future. 











THE COMMERCIAL MOTOR VEHICLE. 


A DINNER to commemorate the Liverpool trials for com. 
mercial motors, which took place in the years 1898, [§99 
and 1901, was held at the Royal Automobile Club, Pall Mali’ 
on Thursday, October 26th. The dinner was attended by 
about thirty gentlemen who took part in the above trial¢ 
including some of the principal competitors and organisers 
of the competitions, and was presided over by Dr. H. g. 
Hele-Shaw, F.R.S., while Mr. Walter H. Long was present 
as the guest of the evening. It was singularly appropriate 
that the first dinner to commemorate what may be called the 
‘*toddling days ’’ of the commercial motor movement should 
have synchronised with the withdrawal of the last horse-drawn 
omnibus by the London General Omnibus Company. Those 
who attended the dinner were : Sir John Thornycroft, Colone| 
Crompton, Colonel Darbishire, Captain R. K. Bagnall-\Vilq. 
Messrs. H. P. Boulnois. Henry Sturmey, T. C. Aveling 
W. Worby Beaumont, A. J. Boult, H. G. Burford, Alfred 
Burgess, E. R. Calthrop, Fhomas Clarkson, Henry Fowler. 
A. Harrison, J. Holder, Basil H. Joy, A. Musker, J. Graham 
Reece, J. W. Orde, H. Richardson, Percy Rithardson, 4. 
Rosenheim, F. R. Simms, Arthur Spurrier, L. R. 1. Squire, 
Sidney Straker, John K. Thornycroft, and Mr. EB. Shrapnell 
Smith (Hon. Secretary). 

Dr. Hele-Shaw said he thought that without becoming a 
society for mutual admiration they could claim that the 
encouragement given to makers by the Liverpool Trials 
played no small part in giving this country the start in the 
construction of heavy motor vehicles in which it stands pre 
eminent. Mr. E. Shrapnell Smith, in proposing the toast of 
‘The Guests,’’ referred to the advance made by the com- 
mercial motor vehicle. He mentioned that there were 7300 
motor cabs in London and 1600 motor omnibuses, and in 
the country something like 8000 vans and lorries propelled 
mechanically. He also mentioned the necessity for improy 
ing the bridges of the country, and said there were 400 bridges 
in Kent labelled with notices which would prevent the car 
riage by road of the guns from Dover to Woolwich for re-boring. 
Mr. Long contributed an interesting speech on the early days 
of motor vehicle law and the prejudices he had tc encounter 
in introducing legislation. Other speakers, including Mr. 
J. EK. Thornycroft, Mr. T. Clarkson, Mr. Henry Fowler, and 





Mr. W. W. Beaumont, contributed reminiscences of the 
trials, and it was generally agreed that the reunion had 
proved a highly pleasant function which is likely to be 
repeated. 
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PRESENTATION AT AsToN.—Mr. J. R. Garner, for eight years 
works manager of the Electric and Ordnance Accessories Company, 
Limited, Aston, Birmingham, has resigned in order to take up a 
similar position with the Lancashire Dynamo and Motor (‘ompiny, 
peaeced g~ seme hewedy On Friday evening, October 27th, a fare 
well smoking concert, held at the King Eiward Hotel, Aston, was 
made the occasion of a presentation to Mr. Giarner by the depart- 
mental heads, outside selling staff, foremen, and certain of the 
staff (about 200 in all), of a specially designed roll top desk, as a 
mark of the esteem and respect they had gained for him during 
his able control of the manufacturing side of the business, The 
presentation was made by Mr. J. D. Morrison (Secretary and Com- 
mercial Manager). 

Tae PANAMA CANAL.—In the monthly Bulletin of the Pan- 
American Union the following appreciation of our recent Supple- 
ment on the Panama Canal appears :—‘‘The Panama Canal” is 
the title of a comprehensive descriptive article appearing in TH« 
ENGINEER for June 9th, in which the author, Percy F. Martin, 
F.R.G.S., compiles all the pertinent facts and the associated 
technical data into a clear and concise record of the work now 
being done in Panama. Some enlightening diagrams and illustra 
tions are given On the whole, the article is one of the best that 
it has been our pleasure to read. Mr. Martin ends with a few 
paragraphs of frank admiration for the manner in which this great 
American work is being carried out. We can show no higher 
appreciation of his kindly expressed admiration than by voiciny 
the hope that every American will read this very valuable article. 

THe JUNIOR INSTITUTION OF ENGINEERS.—The Junior Institu- 
tion of Kagineers held a well-attended meeting on the %th 
October, when a paper on ‘‘ Notes on Design and ( onstraction in 
Gasworks” was read by Mr. Gaorge Evetts, Assoc. M. Inst. ('.h. 
(member). The author discussed the considerations which guide 
the engineer or estimator in choosing the site and laying out the 
same for all buildings and plant. He dealt in detail with the 
design of the retort-house, coal stores, purifier-house, both as to 
types of buildings and materials of construction, as well as the 
main portions of the plant, such as retort settings, purifiers, gas- 
holders, &c , indicating the practical considerations which the 
engineer has to keep in mind in designing such works, Details 
were given of costs of buildings and portions of plant, including 
purifier sheds and houses, retort settings, gasholders, steel tanks, 
&c., and the paper had two peur aenre giving a complete 
estimate for a gasworks of 400 million cubic feet per annum 
capacity, exemplifying the rules and their application in getting 
out the size and capacity of all buildings and plant contained 
therein ; and the second consisting of an estimate of the cost of all 
work forming Appendix I. 

AUTOMOBILE ENGINEER GrapvaTEs.—The graduates of the 
Institution of Automobile Engineers paid a visit on October 2Sth 
to the works of J. Tylor and Sons, Limited, King’s Cross, where 
they were conducted over the motor construction department by 
the manager, Mr. W. F. Drayson. One of the chief points of 
interest was the large marine motors constructed by the firm for 
the National Lifeboat Institution. These engines presented an 
example of the use of low-tension ignition, which is preferred for 
this class of work owing to damp conditions under which the 
motor has to work. They are also required to continue work 
until the boat heels to an angle of 45 deg., when an automatic ball 
valve breaks the ignition circuit. The arrangement of the water 
pipes is very neat, consisting of small inverted U castings con 
necting the cylinders together, the water entering at one end and 
flowing through the cylinders consecutively with a difference of 
temperature between the first and last cylinders of only some 9 deg. 
Forced lubrication to all the parts is supplied, which can be 
immediately replaced in cases of failure by splash. The upper 
part of the crank chamber is made of the firm’s special bronz* 
under the name of “ Rolyt metal,” which has a tensile strength of 
20 tons, and makes an excellent substitute for aluminium for 
marine work both from the view of strength, lightness, and 
absence of corrosion. Motors of very similar design are also made 
for omnibuses and commercial purposes generally. 
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RAILWAY MATTERS. 


Ir is stated thatin the speed and efficiency tests on the 
Pennsylvania Railway a ial train has covered 105 miles in 
4) min, The train was drawn by a monster stoker-equipped 
engine, and consisted of ten coaches, each weighted down with 


40,000 Ib. of rails. 

f sa 
Tur construction by the German Government o 
railway connecting Hambarg-Segeberg- Hatin has been decided 
‘pon by the Prussian Minister of Railways. The work is to be 
cnmmenced next spring. This will give Hamburg a direct con- 

nection with East Hoistein. 

TRaveic has now begun on the new line constructed for 
yoods and minerals, at a cost of about £60,000, by the North British 
Railway Company between Grangemouth and Camelon, The 
branch was completed about three years ago, and covers a stretch 
of about three miles, It has hitherto been utilised as a siding for 


empty wagons, 

AccorpinG to the Railway Gazette, a contract has 
been drawn up between the municipality of Rome and a French 
syndicate for the construction of a high-speed electric railway 
between Rome and Ostia, The works are to be begun as soon as 
the Government has granted the necessary concession. Electrical 
current is to pplied by the icipality, and within Rome 
itself the line will be partly underground. 

Iris reported that the Commission appointed to con- 
sider the question of the form of electric traction to be adopted on 
the Swiss Federal Railways has decided to r nd the adop- 
tion of single-phase current at 15,000 volts. Waterfalls are to 
used for the generation of current. While admitting that the 
continuous-current system entails less consumption of current, the 
report states that this advantage is offset by various inconveniences, 
and particularly by an increase in the first cost. 


Tue advantages of moving stairways include the 
following :—(a) There is no waiting. (/) The service is continuous 
throughout traffic hours. («) Passengers are carried practically to 
the point of their destination, and the necessity for long connect- 
ing passageways is thus avoided. (d) Moving stairways can 
deliver the same number of people for a short or long rise, whereas 
with lifts the capacity is dependent on the number of lifts and the 
depths of the shafts. (¢) In case of breakdown passengers can 
walk up a moving stairway as up an ordinary staircase, 


A pEVICE to prevent a tramway car from being started 
while a passenger is in the act of entering or alighting is being 
tested on the lines of the Portland Railway, Light, and Power 
Company, Portland, Me. The device consists of a hinged step 
which is depressed about jin. when a weight is plac on it. 








‘his movement opens an electric circuit connected with the con- | 


troller, so that the contact finger fails to make contact with the 
central spindle. The device is so arranged, however, that the 
motorman can reverse the car regardless of the position of the 
step. 

NEARLY one-fourth, by weight, of the locomotive fuel 
used in Russia in 1908 was petroleum or petroleum residuum. A 
ton of petroleum costs as much as 2.55 tons of coal, and in Asia it 
serves for a little less than twice as many miles, but in Europe for 
only 64 per cent. more, perhaps owing to a greater use of residuum 
in Europe. Sixty-nine units of petroleum are said to be equivalent 
to 110 of English coal, and to 273 of a coal produced in Eastern 
Siberia. The cost of locomotive fuel in 1908 was 14.78 per cent. of 
the total working expenses of the Russian railways. It has to be 
hauled long distances for some of the lines. 


Tux proposal to adopt railless traction and the | 


suggested routes have been discussed at a conference between a 
sub-committee of the Edinburgh Corporation Tramway Committee 
and the directors of the tramway company. It is stated that the 
meeting revealed a satisfactory attitude on the part of the compan 
towards the new system. A deputation from Leith Town Council 
had an interview with the Edinburgh Sub-committee regarding the 
proposals in Leith for tramway extension. Although no definite 
decision was arrived at, it is expected that the railless trolley 
system will be so arranged, so far as routes are concerned, as to 
meet the case of Leith, 


On the 7th of last month a meeting was held at Wladi- | 
kawkas for the purpose of discussing the projected construction in | 
the (‘aucasus of a tunnel 21 kiloms. long, which will be the longest | 


tunnel in the world. The meeting, which was presided over by 
the Engineer-General Petrow, was attended by a number of pro- 


minent Russian and foreign experts, amongst whom were Chief | 


Engineer Zollinger, who has become known through his connection 
with the Simplon Tunnel, and Herr Henning, professor at the 
Ziirich Polytechnical School, and builder of the Albula and Tauern 
‘‘unnels, The new tunnel is to be completed in seven to eight 
years at an estimated cost of 100 million roubles, A double rail- 
way track is to be laid through it. The mountain rivers in the 
neighbourhood will farnish 13,500 horse-power, which is to be 
converted into electric energy. 


Iv is reported that the electric locomotives which are 
to replace steam locomotives on the Berlin City Railway are now 
heing tried at Bitterfeld. The power station near Bitterfeld, 
which is to supply the current for the trains, is to be built 
jointly by Siemens and Halske and the Allgemeine Elektricitiits- 
Cesellschaft, which firms will probably found a new compan 
for the execution of the new undertaking. The company will 
supply current at a pressure of 60,000 volts to the State at a cheap 
rate, At Berlin the current will be transformed to the working 
pressure at converter stations. Although it was originall 
intended not only to change over from steam to electric propul- 
sion, but also to broaden and reconstruct the whole of the over- 
head track of the Berlin City Railway, the Railway Administration 
now intends to effect the change in a simpler manner by merely 
hitching electric locomotives to the trains in place of the steam 
engines. The current is to be supplied to the electric locomotives 
through overhead trolley wires. The preparations for the work 
are practically finished, and the negotiations with the Ministry of 
Finance for the necessary funds have been brought to a favourable 
issue, so it is expected that the first instalment for the conversion 
of Berlin City Railway will be included in the next budget. 


In view of the negotiations which are now in progress 
between the Northern and Eastern Railways of France on the 
one hand and the German Railway Administration on the other, 
with the object of organising a service of fast trains between 
Calais and the South of Germany, to divert from the Belgian lines 
the British traffic which passes vd Dover and Calais to Germany 
and Austria-Hungary, the Administration of the Belgian Railways 
is now contemplating a scheme for ensuring easier and more rapid 
communications between Ostend and Welkenraedt. (Prussian 
frontier) by increasing the speed of the trains to a minimum of 
100 kiloms, an hour. According to the Times, it has heen decided 
to build an avoiding line past Bruges Station, and for this pur- 
pose earthworks have already been taken in hand as well as the 
erection of a number of new constructive works for the abolition 
of all level crossings on the line. It has also been proposed that a 
second track be laid on the line from the German frontier to 
Nieuport, and that the port be provided with the necessary accom- 
modation fora mail boat service with Dover. In this way a reduc- 
tion of one hour would be secured in the journey between England 
and Germany. Determined efforts are also being made in concert 
with the Dutch State Railways and the Prussian Railways -for 
improving the communications between Antwerp and Cologne, 
ri Aerschot-Hasselt-Maesyck. 


NOTES AND MEMORANDA. 


A GERMAN engineer is reported to have invented a new 
kind of armour plate which has just been tested by the naval 
authorities and reported — favourably. The peculiarity of the 
armour is its extreme lightness, while it has been proved, it is 
said, to be of equal, if not greater, resisting power. Thearmour is 
made up of a special aluminium alloy faced by a thin hardened 
steel plate. (un shields made from it have been definitely ordered 
for the new cruiser Strasburg. It isat present considered doubtful 
whether the new system of armour is applicable to the belt 
armour of battleships, but it is expected to be extremely useful for 
armour-belting small vessels, 


A FOUNTAIN-PEN attachment for draughtsmen’s pens, 
described in a recent issue of the Scientific American, consists of a 
cylindrical metal reservoir which can be readily attached by means 
of a spring clip to the pen bandle. Ink from the reservoir flows 
through a capillary tube, which delivers it to the space between 
the two blades of the pen. The reservoir is about }in. in diameter 
and a couple of inches long, and the capillary tube has a length of 
perhaps 34in. It is suggested by the inventor that a number of 
these reservoirs, ready filled with different coloured inks, could be 
carried conveniently in a pocket case, and would be of great con- 
venience for maps and topographical drawings. 


In underground haulage, practice on the Continent has 
been developed along lines different from ours, and similar to the 
American system. There, except on inclines, a haulage rope is 
rarely seen. The use of locomotives is almost universal ; they are 
operated by petrol, benzine, or compressed air, and in open 
lamp pits sometimes by electricity from trolley wires. While the 
locomotive certainly has advantages in the assembling of trains, 
there can be little doubt that the rope haulage system as used in 
this country is the more economical. The difference in practice is 
interesting, and it is not accounted for by difference in the mining 
conditions, but rather by the personal predilections of the officials. 


WHEN pressure surges are the cause of breakdowns of 
cables or of their joints, it is usually the result of a heavy short 
circuit, which sets up oscillations in the system, and cables may 
break down owing to a rise of pressure at some point often miles 
away from the short circuit causing the disturbance. There can 
also be no doubt that the system persists in a condition which may 
give rise to further pressure rises for some time, as breakdowns 
often follow upon one another within a few days. Breakdowns on 
cables caused by pressure surges are usually quite characteristic 
and easily recognieed when an instantaneous protective gear is 
used. The insulation is general'y perforated as if drilled through, 








| through +he insulation. 


| THE introduction of the split-pole rotary converter, as 
| developed in the United States, has given an incentive to the use 
| of batteries on alternating-current systems as equalisers of the load. 
| No doubt the employment of accumulators on alternating-current 
| systems would be greatly extended if some less expensive and 
more flexible means could be introduced for charging and dis- 
charging them than that employing rotary converters, though this 
| is perfectly practicable. For instance. if an ideal rectifier were 
| available, a considerable stimulus would be given to the introduction 
of batteries on the premises of large consumers who were agreeable 
to take a restricted hour supply at cheap rates. The ‘‘ Nodon” 
valve and the mercury vapour rectifier, and some other forms of 
| rectifier, are on the market, but appear to be limited in their 
| capacity. 
| Two tug-boats equipped with producer-gas engines 
| were recently put in service on the Lehigh Canal between Bristol 
and New Hope, Pa. They measure 41ft, 6in. long and 10ft. 6in. 
broad, the draught being 4ft. 6in. The power equipment com- 
prises a four-cylinder vertical engine with cylinders each 84in. by 
12in. working on the four-stroke cycle, a gas generator of 54in. 
external diameter, a horizontal wet scrubber, a dry purifier, and a 
water-circulating pump. The generator is of the simple up- 
draught type, with a vaporising pan in the top, and the wet 
scrubber is built with vertical baffles, and is filled with coke. 
The fuel used is anthracite pea coal, and the engine develo 
65 horse-power at 300 revolutions per minute, using the gas made 
from this fuel. The coal is carried in a little bunker near the 
| bow of the boat, and the generator is charged and poked from the 
deck. 

AccorpinG to the Electrician, the Isthmian Canal 
Commission has advertised for one electric towing locomotive for 
| the Gatun Locks and thirty-nine electric locomotives for towing 
| ships through the locks of the Panama Canal. Four locomotives 
will be required to tow a vessel of moderate size—two ahead, one 
| on either wall, towing, and two behind, trailing, to keep the vessel 
| in the middle of the lock, The towing speed will be 2 miles per 

hour. The electrical equipment of each locomotive will consist of 

two traction motors and the necessary controlling equipment. 

There will also be a motor and controller for operating a windlass 
| for hauling in or paying out the tow-line under load and a high- 
| speed motor-driven attachment for coiling the tow-line when out of 
| service. The motors are to be of the three-phase induction railway 
or mill type, totally enclosed and moisture-proof, and will be 
supplied with current at 220 volts and a frequency of 25, 


A paper recently read before the Physical Society by 
the Hon. R. J. Strutt deals with further observations on the after- 
glow of electric discharge and kindred phenomena, It is shown 
that ozone prepared by means of the Siemens ozone tube used at 
atmospheric pressure is able, when mixed with nitric oxide, to 
give the greenish-yellow after-flow flame. This result is only 
attained, however, when the ozone has been concentrated by 
fractional distillation. A blue glow is obtained under the same 
conditions with sulphuretted hydrogen and ozone. The effect of 
sulphur compounds in improving the air glow noticed by the older 
experimenters is shown to be due not to any direct intervention of 
these bodies in the reaction, but to their power of destroying 
organic matter prejudicial to ozone. When once this is got rid of 
the sulphur compounds are of no furtheradvantage. The question 
is discuussed whether pure oxygen gives any after-glow, but with- 
out arriving ata final answer. Various experiments on the subject 
are described, with somewhat conflicting results. The luminosity 
given out when ordinary spring water is shaken with ozone is 
shown to be due to oxidation of peatty matter contained in it. 
Brown peat water gives greatly enhanced luminosity. 


Tue direct-current system of distribution in mines has 
at any practicable voltage an important limitation apart from the 
impossibility of ensuring the sparkless working of motors, namely, 
the cost of transmission. The alternating-current system, on the 
other hand, has not only the advantage in both these respects but 
the further advantage that by means of a transformer without 
rotating parts small motors and lighting, which are largely respon- 
sible for the risk as regards electric shock, may be supplied at 
voltages chosen specially to suit such apparatus. Smal! trans- 
formers for reducing high or ium pressure to low pressure are 
now obtainable at comparatively trifling cost, and there is therefore 
no reason why 100 volts should ever be exceeded on any new 
underground lighting installation. In fact, with the much lower 
current consumption of modern electric lamps low pressures such 
as 25 volts can used for lighting. The switch and transformer 
can be combined to form one piece of apparatus—a switch trans- 
former. Small motors supplied by low-pressure current through 
such switch transformers are both cheaper and more reliable than 
motors supplied direct by high or medium-pressure current. In 
the case of coal-cutter motors the severe conditions of working 
makes the advantages of transforming to low pressures for use 
' even more pronounced than in the case of fixed motors, 














or, if the breakdown is in a joint, fine burnt cracks are found | 
| now 2300 men engaged on the undertaking, and they confidently 








THE meteorological observatory on Germany’s highest 
mountain, the Zugspitze (9711ft.), in Bavaria, has been fitted with 
an apparatus for wireless telegraphy. 


In 1910 the total number of magnetic or other separa. 
tion works in Sweden was 41, out of which 16 were working on 
the exclusive basis of magnetic separation of iron ore. The total 
number of such works in 1905 was 33. The total production in 
1905 amounted to 221,744 tons, which in 1910 had increased to 
696,298 tons. In 1906 the production of briquettes reached the 
figure of 57,034 tons only, while in 1910 it had grown to 247,946 tons. 


Ir is reported that the municipal electricity works of 
Vienna has offered to place electrically heated ovens at the dis 
posal of members of the Bakers’ Association of that city free of 
charge, and to guarantee that their use will not entail any in- 
crease in the working costs. The experiment is being made to 
demonstrate the advantages of electric heating for this purpose, 
foremost among which are cleanliness, evenness and certainty of 
baking, and small space required. 


Tue vogue of the motor car in the North American 
Continent seems destined more than any other movement to help 
forward the provision of good road communication, a feature which 
is sadly in arrear. It has been decided to construct a ‘‘ Meridian” 
road or main highway between Winnipeg and the Gulf of Mexico, 
a distance of 1600 miles. The road will follow the line of the 
Red River Valley and traverse the following six American States 
—North Dakota, South Dakota, Nebraska, Kansas, Oklahoma, and 
Texas. The project is to be supported by grants made by the 
province of Manitoba and the governments of the States referred to 
ra by the municipal authorities of the principal towns lying along 
the route. 


THE report of the Departmental Committee of the Solar 


| Physics Observatory was issued on Thursday, October 26th. The 


committee was instructed to consider the alternative scheme for 
erecting the solar physics observatory at Fosterdown and at 
Cambridge respectively. It has come to the conclusion that, 
on a balance of considerations, the Cambridge scheme is calculated 
to give the better results for an expenditure of approximately the 
amount now available for the observatory. [t recommended 
that the work be transferred to Cambridge with an initial grant 
for buildings and a fixed annual inclusive grant-in-aid to the 
University, provided that the University will agree to certain 
conditions, 


At the new naval base at Rosyth the contractors have 


hope to complete their task by March, 1914. This will be two 
years within the period specified. If the present anticipations are 
realised they will obtain extra payment amounting to over £36,000. 
It is calculated that the work at Rosyth is now about half finished, 
after two and a-half years’ activity. According to the Rai/iay 
News, the submarine basin is practically completed, and good 
progess has been made with the docks, which are to be provided 
for the largest ships of the Navy. The operations are now proceed - 
ing with remarkable smoothness, and the contractors are confident 
that unless unforeseen difficulties occur this base on the East Coast 
will be ready for the full use of the Navy in March, 1914, instead 
of March, 1916, which was the date fixed in the contract. 


Accorp1nG to Electrical Engineering the statements 
made by Sir William Ramsay in his presidential address to the 
British Association regarding the exhaustion of the coal supply of 
Great Britain, have been brought to the notice of the President of 
the Board of Trade. In reply to a question by Mr. Touche on 
Monday, he stated that Sir William Ramsay had omitted to take 
into account the amount of coal in fields unproved at the time of 
the inquiry by the Royal Commission, and the amount of the coal 
lying below 400Gft.,.which it might yet be found possible to work. 
The suggestion that the Government should impose a penalty on 
wasteful use of coal would, added the Home Secretary, involve an 
amount of control over the industries of the country it would be 
impossible for any Government to undertake. On the question of 
limiting exports, Mr. McKenna quoted the report of the Royal 
Commission to the effect that the maintenance of the export trade 
was essential to the prosperity of the coal districts, and that they 
saw no reason to restrict it artificially. 


In a report published on the administration of Burma 
it is pointed out that there was a decrease in production in the 
smaller oil-fields of that country, due to exhaustion in 1909-10. 
Yenangyaung, it is true, had an enormous increase in production, 
but this was due rather to greater activity of working than to 
increased productiveness. New prospecting licences in the Magwe, 
Minbu and Pakokku districts have been freely taken. The areas of 
all concessions held have been carefully scrutinised for new wells 
and new fields ; and all companies are rapidly and largely increas- 
ing their storage capacity for crude oil on the fields. The 
completion of the Burma Oil Company’s pipe line leaves the tank 
steamers of the Irrawaddy Flotilla Company, and of the River 
Transport Company, avalialte for the transport of the products of 
other oil companies to there fineries in Rangoon. Several new 
refineries have been constructed in Syriam. The small Burmese 
refineries at Prome have been closed with one exception, owing to 
the difficulties in obtaining crude oil. 


In his presidential address before the Yorkshire branch 
of the Association of Mining Electrical Engineers Mr. EH. Kilburn 
Scott said electrical engineers were bringing about a revolution. in 
mining. It was just twenty-four years ago that the first electric 
coal-cutters in the world were set to work at Bowers Colliery at 
Woodlesford, near Leeds. It was a bar machine, and to-day 
there were over 600 such machines at work, while it was estimated 
that there were over 5000 electrical coal-cutting machines at work 
in various parts of the world. Last year there were 872 machines 
ip use in this country, and the amount of coal which was cnt by 
them was 8,825,450 tons. Referring to legislation restricting the 
use of electrical apparatus in mines, he said that electrical engi- 
neers of this country knew something already of what ‘‘scare” 
legislation of this order meant. Before 1882 we were ahead cf the 
rest of the world in electrical enterprise. Then the ‘‘ scare” Elec- 
tric Lighting Act was forced through Parliament by non-expert, 
unimaginative, and noisy talkers. That stopped all progress, and 
although modified Acts had since been passed, the profession was 
still suffering from unwise legislation. 


A STRANGE discovery lately made in the walls of the 
old palace of the Louvre shows that reinforced concrete was by no 
means unknown in Paris as far back as the sixteenth century, 
when the rebuilding of the Louvre was undertaken by that 
industrious builder, Francis I. The Builder states that, when 
executing works in connection with the application of a modern 
lift, the workmen employed found it necessary to cut throughsome 
of the old walls, which were apparently of dressed masonry. But, 
to the surprise of the contractors,. it was found that the stone was 
nothing but the outer shell of construction, largely composed of 
a kind of reinforced concrete. In view of the generally enter- 
tained belief that this is an essentially modern variety of structural 
material, the proof of its employment between 300 and 400 years 
ago is distinctly interesting. Our contemporary states that some- 
one with archeological tastes has taken the trouble to search the 
archives for records left by the architects of the epoch in question, 
with the result that no mention was found of anything but dressed 
stone for use in the walls. It seems, therefore, that the original 
contractors, with more wisdom than honesty, decided to mak« 
sure of reaping the benefit attending the adoption of reinforced 
concrete as a substitute for stone masonry. 








462 THE ENGINEER Nov. 3, 1911 


a 
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Industrial Accidents and Legislation. 


WITH another comprehensive Mines Regulation 
Bill under parliamentary consideration, and with 
the recent issue of a Departmental Committee’s 
Report upon accidents in certain manufacturing 
trades, following which we are bound to have 
further State interference with industry, it may not 
be amiss to offer an independent review of certain 
aspects of legislation with regard to industrial acci- 
dents. The huge decline in our mining accident 
death-rate, the greater safety of the railway service 
and seafaring, the improved education, health, 
physique, and social customs of our wage-earners 
generally during the last two generations, stand out 
as monuments to the wisdom of protective labour 
legislation. So far, so good ; but it is evident that 
in our efforts to benefit the worker by Act of 
Parliament we have recently overstepped the bounds 
of prudence, and seem now committed to a policy 
of doubtful wisdom if not positive foolishness. It 
is time to utter a note of warning. Indeed, it is 
time for plain speaking on this life and death 
matter of industrial accidents. At public confer- 
ences and in Parliament we have constant praise of 
protective laws, and never ending demands for more 
and more interference ; but we hear little of some of 
the evils of labour legislation. In House of Commons 
debates, tor example, we have all the expressions of 
humanitarianism that could be desired; coalowners 
will join with miners’ leaders in a plea for 
safety, almost regardless of cost ; but these debates 
are not so satisfactory when viewed in the light of 
practical experience. Those public representatives 
who happen to be practical men of affairs seem 
to be met by a combination of difficulties when 
Labour Bills are under discussion. Employers are 
reluctant to expose themselves to charges of 
selfishness and callousness—and the possible loss 
of their seats—while the Labour leaders seem indis- 
posed to state the whole of the truth lest they 
offend their constituents. The result is that the 
Government drafts Bills, and Parliament passes 
them, upon inadequate information; we get too 
much interference in some directions, and not 
enough in others, and our legislation does less 
good, and more harm, than it need do. 

In the matter of State interference with the 
mining industry we have an excellent object lesson 
in both the rights and wrongs of legislation. Since 
1842 there has been an almost constant succession 
of Mines Acts for the promotion of safety. These 
measures have provided for adequate timbering, 
draining, and ventilating; for efficient lamps and 
proper use of explosives; for up-to-date signalling ; 
and a whole multitude of safeguards. And from 
the passing of the first Act in the special interests 
of the miners down to the close of the nineteenth 
century there was a remarkable decline in the 
accident death-rate. In the ten years 1846-55 the 
annual number of miners killed averaged 1 in every 
249 employed. Inthe ten years 1896-1905 the rate 
was as low as | in 769. But it is quite a mistake 
to put all that progress down to legislation. Much 
of it is resultant of the spread of scientific and 


technical knowledge, the voluntary application of | 


improved appliances, and the growth of sobriety 
and caution among the workers. A safety appliance, 
for instance, was never invented by Act of Parlia- 
ment. That a great deal has been accomplished by 
legislation is a fact undeniable; but it is equally a 
fact that other agencies have contributed to the 
progressive development and humanization of indus- 
trialism. The silent engineer has done quite as much 





as the noisy politician. The manager has done as 
much as the statesman. The working miner has done 
as much as theGovernment inspector. Incompelling 
the adoption of the safety device after it has been 
invented and proved, and in bringing the slack 
employer up to the mark set by the best one, legis- 
lation has done a beneficent work. 

But it is of little use the State passing innumer- 
able Acts for the adoption of safety appliances if at 
the same time it enforces measures which provoke 
and increase the dangers. For one thing, we are 
hedging employers and managers about with far too 
many laws, rules, and regulations. Managers are 
frequently trying to master their manifold duties, 
as laid down in voluminous Acts of Parliament, 
when they might be better employed studying the 
natural peculiarities of their own particular mines. 
Sufficient allowance is not made for the varying 
natural conditions. - Take, for example, the Eight 
Hours Act. This is an attempt to impose uniform 
hours and conditions upon an industry in which 
both natural and economic circumstances vary 
widely between district and district, and even 
between mine and mine. Before we got this Act 
our fatal accidents averaged four per working day. 
Since the Act came into force we have been killing 
our miners at the rate of six per day. 

Another example of mischievous legislation is 
the Workmen’s Compensation law; and it is worth 
remarking that the check in the decline of the 
mining accident death-rate coincided with the 
application of this law ; while in the manufacturing 
industries there has been a marked rise of accidents 
since the first Compensation Act became operative. 
Bulking all our industries together we have these 
figures for the last ten years :—Numbers of British 
workers killed, including mining, seafaring, manu- 
facturing, railway service, &c.—1901, 4626; 1902, 
4323 ; 1903, 4172; 1904, 3775; 1905, 4384 ; 1906, 
4118; 1907, 4477; 1908, 4226; 1909, 4073 ; 1910, 
4523. These figures seem to demonstrate that 
there is no general increase of industrial accidents; 
but it is necessary to goa little below the surface 
to get at the truth. The fact is that while in some 
occupations progress towards safety is maintained, 
in others retrogression has set in. 

In seafaring and the railway service dangers con- 
tinue to decrease, but in mining and manufacturing 
they are increasing. In 1899 we got the mining 
accident death-rate down to a level as low as 
1 miner killed in every 840 employed. Last year 
it reached 1 in every 590. This is a deplorable 
rise, the actual number of deaths having increased 
from 916 to 1818. And when the Departmental 
Committee on workshop accidents was appointed 
in 1908 it was pointed out that between 1897 and 
1907 che number of deaths from agcidents in our 
registered factories and workshops had increased 
by 62 per cent. The increase in numbers employed 
was by no means sufficient to account for that. 
The Committee, in its report, comments upon the 
decline of workshop accidents between 1907, when 
they reached the highest level, and 1909; but later 
figures show another sharp rise for last year, 1910. 
As a matter of fact, mining and manufacturing 
accidents have increased very largely these last ten, 
twelve, or fifteen years. Board of Trade returns, 
workmen’s compensation figures, trade union and 
friendly society reports, all testify to that fact. 

And this mischief is not unconnected with 
labour legislation. Some twelve or fifteen years 
ago, it may be recalled,. there was a loud 
agitation for the extension of employers’ liability. 
That agitation culminated in the Workmen's 
Compensation Act. It was hoped that by 
placing increased liability upon employers in 
respect of accidents to their workmen they would 
be more careful in matters of safety. The assump- 
tion was that employers were so careless and 
callous, and withal so greedy, that all that was 
needed in order to effect a big decrease of acci- 
dents was freely to tap the employer’s pocket every 
time a workman was injured. That was the theory 
in Labour political circles. Now see what hap- 
pened. The Compensation Bill was not well 
drawn up. Against the principle of compensa- 
tion nothing can be said; but in order to suit 
our Labour leaders the Bill was made too stringent 
in one clause and too loose in another. For 
example, it was suggested that elderly and 
delicate men, in case of accident, should be 
compensated on a lower scale than the young and 
strong, or that they should be permitted to contract 
out of the law altogether.. The Labour leaders, 
however, would have none of that. Thanks largely 
to these gentlemen, the Bill was passed with not a 
few. glaring faults, and instead. of the anticipated 
diminution of accidents to workmen we soon got a 
marked increase. Smarting under what they con- 
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sidered an unfair liability, some employers began 
to weed out their aged and delicate workmen. This 
was a profound mistake, but it was done. The 
error of the Labour leaders was crowned with an 
error of the employers. In turning adrift their 
elderly men employers were turning adrift their 
safe men. In_ giving preference to young 
men they were giving preference to inex- 
perienced, careless, and dangerous men, and 
this policy was really at the root of the increase of 
workshop accidents which led to the appointment 
of the Departmental Committee. And this policy, 
in turn, was the outcome of the Compensation law. 
This law was a large, if not the main, factor in 
checking progress towards safety in mines, and in 
provoking a big increase of workshop accidents. 
And the Mines Eight Hours law is still worse. 
There is no intention here to cavil at the principle 
of protective legislation ; but it is insisted that some 
of our recent measures have been one-sided, if not 
altogether uncalled for, and just so far as we have 
departed from even-handed justice, and a due appre- 
ciation of industrial requirements, so have we injured 
the very workers we sought to benefit. 


Mill Engines. 


CoTToNn spinners have played a most important 
part in the development of the steam engine. They 
have constantly sought for economy combined with 
efficiency. The power required to drive a cotton 
mill is considerable ; and uniformity of speed is an 
absolute necessity. Refinements in governors and 
in governing have, in consequence, been carried to 
the furthest limit. Rarely save in spinning 
mills will governors be found which are themselves 
fitted with governors. The history of cotton 
spinning is a history of the rise and progress of 
mechanical engineering, just as much as is that of 
the railway and the steamship; and this not only as 
regards the steam engine, but the special machines 
used in the production of the finished products, 
known by the general name of “calico’’ by the public 
at large. The millowners of Lancashire have always 
taken pride in their engines. There was a spirit of 
rivalry at work with the best results. The mill 
owner seems to have been on the look-out for 
improvements; and he seldom closed his ears 
to the arguments of the engine-builder who promised 
him good things. There are in existence now old 
engines which require a good deal of beating ; and 
it is in spinning mills that we have still to search 
for the very highest type of modern steam engine. 
One result of competition among designers, coupled 
with an open-minded desire to have the best possible 
manifested by the millowner, has been the use of 
various types of engine, beginning with the non- 
compound beam, and thence proceeding through 
McNaught, tandem, cross-compound horizontal, 
inverted vertical compound, triple-expansion marine 
type, and so finally down to the turbine, and 
electrical, instead of rope, driving. Incidentally we 
may call attention to the Lancashire boiler; to 
superheating ; and to the great increase in boiler 
pressures, for which things, their invention and 
development, the cotton spinner has done his best 
directly and indirectly. 

As to the results obtained from any particular 
type of mill engine, there is little precise informa- 
tion available. General figures can be had. It is 
known that the cross-compound will do such and 
such things as a class; that a good Corliss may be 
reckoned on with safety not to need more than 
such and such a number of pounds of water per 
horse per hour, and so on. But information of 
this kind is so limited that its extension is always 
desirab!e, and for this reason a brief account of 
certain experiment; made by Mr. Longridge with a 
tarbine-driven mil], and given in his last annual 
report, recently noticed in our columns, is full of 
interest, containing, as it does, information concern- 
ing the driving of cotton mills brought down to the 
latest date, and not to be had, at all events in so 
compact and yet complete a form, elsewhere. 

The experiment was made with a 1000 kilowatt 
Zoelly turbo-generator running at 3000 revolutions 
per minute, cornected by a flexible coupling to 
a three-phase 1250-kilowatt alternator, with a 
periodicity of 50. Details are given of the con- 
densing plant, &c. The number of motors in the 
spinning mill and weaving sheds was considerable. 
Two tests were made while the turbine was driving 
the machinery in the mill and shed. Steam was 
supplied from three Lancashire boilers with safety 
valves loaded to 160 lb. per square inch, supple- 
mented by downtake superheaters which raised the 
temperature of the steam to between 500 deg. and 
600 deg. Fah. The air pump discharge was deemed 


to be the steam consumption, and was run into 





two tanks placed upon weighing machines calibrated 
with standard weights. Each tank held 2500 lb. 
of water, and the lever of each machine was lifted 
by the addition of a quart of water. We can only 
deal with the principal results. For additional 
particulars our readers must consult Mr. Long- 
ridge’s report. 

The total output of the generator was in the first 
run 1113, and in the second run 1102 kilowatts ; 
the superheat varied between 224 deg. Fah. on the 
first run and 184 deg. during the second; the pres- 
sure was 156.7 lb. and 151 lb.; the absolute exhaust 
pressure was only 0.74 1b. and 0.67 1b. on the ex- 
haust side of the turbine rotors, and in the conden- 
ser 0.49 and 0.44 ; the temperature of the air pump 
discharge was 71 deg. and 70.7 deg. Fah.; that of 
the circulating water, initial 71 deg. and 70.7 deg. ; 
final, 88.7 deg. and 88.3deg. In arriving at the 
relative economical value of different methods of 
driving cotton mill machinery, Mr. Longridge takes 
very correctly the net results. After considering 
the performance of the motors driven by the main 
generators, he assumes that when driving their 
usual load, which varied from half to three-quarters 
of their rated full loads, the power delivered to the 
shafting would be about 92 per cent. of the power 
delivered to the switchboard, as against, say, 95 per 
cent. of the power delivered from the fly-wheel if 
the shafting were rope-driven, and the steam con- 
sumption for the turbo-generator would be 12.9 
horse-power per hour. 


We have next to consider how this comes out 
when compared with other systems, and he takes 
as a basis a good modern reciprocating engine 
working with steam of 154 lb. pressure, and super- 
heated to 571 deg. Fah, which will require about 
11.25 lb. of steam per indicated horse-power per 
hour, and will have a mean effective pressure 
referred to the low-pressure cylinder of about 30 Ib. 
What percentage of this can be delivered to the 
mill? This is, of course, the vital question. The 
only return for the total outlay « is the horse- 
power y delivered to the mill, which is = x — 
the engine friction and the transmission loss, 
which will vary as the transmission is effected by 
cogged wheels, belts, ropes, or electricity. Now, 
beginning with the engine, we have to ascertain 
what percentage of the indicated power is required 
to overcome its friction, which percentage may, 
of course, be expressed in terms of the pressure 
required to keep the engine running unloaded 
at its normal speed. On this point Mr. Longridge 
supplies valuable information. He has succeeded 
in obtaining the mean friction pressures of no fewer 
than twenty-one engines, some very old, some quite 
new, and the facts are rather startling. They place 
the old beam engine in a very favourable light as 
compared with new engines. The average friction 
pressure of two very old simple beam engines and 
one McNaughted, was only 1.84 lb. per square inch. 
At the other end of the scale we have a pair of 
horizontal tandem triple Corliss engines with a 
friction pressure of 4.45 1b. So far as can be 
judged, the average mean effective pressure required 
to drive the various types of engine are :—Hori- 
zontal tandem, 3.26 lb. ; horizontal cross compound, 
2.57 lb.; vertical cross compound, 1.85 lb. ; vertical 
marine triple, 2.52 lb. per square inch. Under 
these conditions the mechanical efficiencies and 
steam consumption per B.H.P. hour would be :— 
Horizontal tandem, 89 per cent. and 12.64 lb. ; hori- 
zontal cross compound, 91.5 per cent. and 12.31 lb. ; 
vertical cross compound, 93.7 per cent. and 12.00 lb. ; 
vertical marine triple, 91.6 per cent. and 12.30 lb. 
It will be seen that the antiquated beam engine 
compares very well with the modern engine, 1 
coming out about 94 per cent. of the indicated 
horse-power. Unfortunately, the power absorbed 
by a rope drive is not known; but taking into con- 
sideration all the available factors, Mr. Longridge 
concludes that the turbo-generator will require 
12.9 lb. of steam per useful horse-power per hour, 
while a horizontal tandem will use 13.31 lb; the 
respective demands of the other types lying between 
these two. It follows that as regards cost of fuel 
there is practically nothing to choose between the 
turbine and the reciprocating engine and ropes, up 
at all events to 1500 horse-power. The cost of 
upkeep remains to be considered; that of the tur- 
bine is not known with any accuracy, because of the 
lack of experience ; that of the reciprocating plant 
would probably bealmost £150 a yearforoil and pack- 
ing and small stores. Lastly, we have to consider the 
capital outlay. Mr. Longridge estimates the first 
cost of a 1500 indicated horse-power engine and 
second-motion drive at something between £5000 
and £6000. That of a turbine alone would be about 
one-half as much, but to this has to be added the 
special high vacuum condensing plant and the elec- 





———— 


trical transmission gear and motors, which bring the 
estimated total to £8495, the switchboard and 
motors alone costing £3280 and the cables £1171. 
What will the millowner gain in return for this 
extra £2500 to £3000? Thus far, at all events, it 
would appear that the piston engine need not fear 
the rivalry of the turbine. Of course, there are 
other points to be considered besides fuel consump. 
tion, but nothing definite can be settled about them 
until experience with the turbine has been lengthened 
and widened. Let us hope that Mr. Longridge 
will be able to supply much further information 
next year. ‘ 


Increasing Competition in the Steel Industry, 


THE developments which are taking place in 
certain other countries lend particular interest to 
that portion of the presidential address, recently 
delivered by Mr. Walter Dixon before the West of 
Scotland Iron and Steel Institute, which dealt with 
the economic conditions of the British iron and 
steel industry. According to diagrams prepared by 
the President from published statistics, the share 
which Great Britain has secured of the increased 
trade of the world in iron and steel during the 
decade ended with 1910 only amounts to 5.1 per 
cent. in pig iron as compared with 24.2 per cent. 
in the case of Germany, and 70.7 per cent. in that 
of the United States. When considered as steel 
ingots the British share is put at a gain of 4.5 per 
cent., this contrasting with 26.9 per cent. in the 
case of Germany, and 638.6 per cent. in the United 
States. The President concludes from these figures 
that the British iron and steel industry is not main- 
taining its relative position in the world, and has not 
obtained a fair share of the large augmentation in 
the world’s demands, and he therefore suggests 
that the great importance of the question renders it 
desirable that an inquiry should be made into our 
business methods, failing which the iron and steel 
industry, in his opinion, is destined to a retrograde 
and dark future. Without fully participating in 
this somewhat pessimistic view, there is no doubt 
that the problem requires greater attention than has 
hitherto been bestowed upon it. It is also beyond 
question that British exporters are not sustaining 
their relative position in the markets of the world, 
and it is unfortunate to observe that, as the months 
of the present year pass away, the situation shows 
no signs of improvement as contrasted with that 
obtaining in the case of our two principal com- 
mercial rivals. On the one hand, the British 
exports of iron and steel in the first nine months 
exhibit a decline of 168,000 tons as compared with 
the corresponding period in 1910, and the total 
values are also less than the same term in last year. 
On the other, the exports from Germany not only 
indicate an increase of 330,000 tons in the equiva- 
lent months, but they also continue to be largely in 
excess of the British exports. A further factor in 
the situation is afforded by the circumstance that 
steel exporters in the United States experienced a 
gain of 455,000 tons in the eight months ended 
with August, and the total for that period repre- 
sents an annual rate of over 2,100,000 tons. 

The advance made by our chief commercial rivals 
in the course of the current year is very remark- 
able. As far as the United States are concerned it 
was contended in this journal a few months ago 
that it was no longer advisable to under-rate the 
possibilities of American exporters of manufacture: 
iron and steel, and the statistics for the first eight 
months of this year now show that considerable 
progress has been made in rails, steel plates and 
sheets, tin and terne plates, structural iron an« 
steel, wire, nails and tubes and fittings, although 
the largest individual increase has occurred in the 
exports of semi-finished steel. But the develop- 
ment proceeding in Germany is as extraordinary as 
it is remarkable. The year of record exports from 
Great Britain was 1907, when the quantity sent 
out of the country exceeded 5,152,000 tons, this 
tonnagecomparing with German exports of 3,455,000 
tons in the same year. If, however, the rate of 
progress made by Teutonic exporters this year 1s 
also maintained in the present quarter it will pro- 
bably be found that the total exports from the 
Fatherland in 1911 will reach the British record 
figures of 1907, and will be about 500,000 tons in 
excess of the British exports in the whole of the 
current year. It is impossible to ignore the 
gravity of the increasing competition from this 
quarter, both in so far as it concerns external 
markets and the markets in Great Britain. The 
success of this rivalry, among other reasons, is based 
upon the higher prices obtainable in the German 
protected home market, including the payment by 
the Government railway authorities of prices which 
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are much higher than are charged by the same 
makers for the delivery of heavy rails and acces- 
sories in the export markets ; the existence and 
activity of syndicates, and the payment of bounties 
on exports, including support rendered by the West- 
phalian Coal Syndicate; the amalgamation of 
works and the concentration of plant; and the 
production on a8 large a scale as possible of 
finished articles, as well as pig iron, which is 
now sometimes declared to be merely a by- 
product made in the manufacture of gas for the 
steel plant. But however serious the rivalry on 
the part of Teutonic exporters is felt at the present 
time, it will become still more serious in the next 
two or three years. 

It is well known in Great Britain that extensions 
of plant or the erection of new iron and steel 
works have been or are in progress in the German 
Customs Union, in anticipation of the proposed 
renewal of the Steel Syndicate, whose present 
agreement is timed to expire with the end of June, 
1912. The magnitude of these extensions is, how- 
ever, perhaps not so well known by British iron 
and steel producers. In Lorraine and Luxemburg 
alone the new works and plant represent 1,900,000 
tons of pig iron or 1,700,000 tons of steel ingots, 
and if Rhenish- Westphalia and the rest of Germany 
only have an increase of 600,000 tons of pig iron, 
the annual productive capacity of the whole of the 
country will have been gradually raised from 
17,500,000 tons to 18,000,000 tons of pig iron by 
the end of 1914. An augmentation of nearly 
5,000,000 tons in the capacity of production in the 
next three years does not of necessity imply that 
the actual output of pig iron, or of a lesser quantity 
of steel, will be increased by that amount. Butif the 
advance takes a similar form to the average quantity 
absorbed by the markets in recent years, there 
will be an additional tonnage of from 500,000 tons 
to 600,000 tons per annum to be placed on the 
markets. Although the home demand will probably 
continue to expand in the next three years, there 
will still be a considerable portion of the increase in 
the output to be disposed of abroad, and this in 
itself suggests the accentuation of competition in 
the British home markets and in external markets 
of a neutral character. It has to be remembered 
that with the exception of one year German exports 
of iron and steel have pursued an upward course 
without interruption since 1900, and they are now 
six times the tonnage which was exported from that 
country in 1900. It is therefore reasonable to 
assume that whether the Steel Syndicate is renewed 
or not—and a definite decision cannot be expected 
until the final day of the present agreement—the 
promotion of the export trade will continue to 
occupy a prominent position in the minds of Teu- 
tonic steel makers. All the circumstances suggest 
the desirability, before any fresh expansion in the 
German export trade takes place, of an investiga- 
tion as to whether the British business methods 
are really what modern requirements demand, and 
if not what measures should be adopted to meet the 
fresh onslaught of foreign competition from our two 
chief commercial rivals which may be expected in 
the near future. 





MOTOR CAR SHOW AT OLYMPIA. 
No, I. 

Tuer exhibition of motor cars for pleasure purposes, 
which opened to-day at Olympia, and which has been 
promoted as usual by the Society of Motor Manufac- 
turers and Traders, does not provide many new depavr- 
tures from current motor car engineering. In engine 
designing the two most marked features of next year’s 
cars will probably be the further development of the 
chain driven cam shaft for operating the valves and 
magnetos, and the lengthening of the stroke. In trans- 
mission systems there will be few developments beyond 
the further adoption of the worm drive on the back 
axle. The chief object aimed at in fitting the worm 
drive is silence in running, but we fear that this object 
will be sometimes achieved at the expense of efficiency, 
especially when the worm is placed on top of the wheel 
and relies for lubrication on the oil which is carried round 
by the wheel from a chamber below. It is rather signifi- 
cant in this respect that most continental builders are 
adhering to the bevel drive. One of the difficulties in 
connection with the production of a silent running bevel 
driven car is that of obtaining the accurate meshing of 
the teeth of the pinion and plate wheel, and we note that 
a prominent firm of English builders is providing a means 
of adjustment for regulating the depth of engagement of 
the teeth. 

The two chassis for 15 and 20 horse-power cars shown 
by Crossley Motors, Limited, Manchester, embody the 
Improvements which this firm is introducing into next 
year’s models. The former is practically the same as the 
12-14 horse-power chassis now on the market, with one 
or two important alterations which have been dictated by 
experience. In the 15 horse-power car Messrs. Crossley 
are adhering to the unit system of construction as regards 
the engine and gear-box, but in the case of the 20 horse- 





power car the engine is being supported independently in 
the frame at three points only. The gear-box is inde- 
pendently carried on a pair of tubular cross members, and 
is connected to the engine by a universal joint. The 
fan on both sizes is driven by a fiat belt with automatic 
tensioning device. The radiators have increased capacity, 
and the water is circulated as before on the thermo- 
syphon principle. In the design of the engines a modifi- 























Fig. 1—BACK AXLE OF CROSSLEY CAR 


cation has been introduced for operating the cam shaft 
and magneto. This consists of chain gearing provided 
with a means of adjustment for the wear of the chain, 
and for the magneto and cam shaft timing. Bosch high- 
tension magneto ignition is retained in both cases. In the | 
transmission system the two-shoe expanding clutch hitherto 

employed is giving way to a leather-faced cone clutch of | 
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Fig. 2—CHAIN DRIVE ON 15 H.P. ENGINE 


the internal type. 
spigot forms the extension of the crank shaft on which | 


The back axle is not arched this season, but is straight, 
and the barrel-driving squares in the differential gear have 
been eliminated. The axle shafts pass right into the 
differential gear, but can be slid endwise for the purpose 
of removing the differential through a lid at the back of 
the casing. The main drive is by bevel gearing, the 
crown wheel being provided with a means of adjustment 
for regulating the depth of engagement of the teeth with 
those on the bevel pinion. This tends to give quietness of 

















Fig. 4—GEAR BOX AND BRAKE DRUM 


running, which is now so much sought after and frequently 
obtained with a sacrifice of efficiency by worm gearing. 
Brakes have undergone a process of revision. Front 
wheel brakes have not been found wholly satisfactory in 
the hands of the average driver owing to neglect of 
adjustment. They will not be fitted as the firm’s 
standard practice on next season’s cars. There will be 
large two-shoe internal expanding brakes on the rear 
wheels operated by a hand lever, and at the top end of the 
propeller shaft at the back of the gear-box another power- 


| ful foot-operated brake is being provided. Detachable 
| Rudge-Whitworth wire wheels running on Timken roller 


bearings will be used. 

















Fig. 5—-REAR AXLE BRAKES 


teferring tothe accompanying iJlustrations, Fig. 1 repre- 


| sents a complete back axle of the 20 horse-power Crossley 
In the 15 horse-power model a clutch | car showing the stiffened stays to the fixed hubs for the 


detachable wheels and calling attention to the new brake 


the clutch revolves, and is fitted with an ingenious form | drums of large diameter and width. Fig. 2 is a view of 


of lubrication. The lubrication of the engine crank shaft | 
is forced under pressure to all bearings, and the clutch | 
spigot shares in the oil so forced, a small valve connected | 
to it opening for oiling when the clutch is depressed. A | 


the end of a 15 horse-power engine showing the chain 
drive to the cam shaft and magneto. Inside the magneto 
wheel is an adjustable arrangement for accurate timing 
of the cam shaft. The plate covering the timing wheels 








Fig. 3 20 H.P. 


universal joint connects the clutch and gear-box, the 
latter being of the four-speed gate-operated type. ill 
gear shafts run in ball bearings of large diameter. The 
drive to the back axle is through a propeller shaft 
enclosed in a torque tube, at the upper end of which is a 
spherical extension in which the universal joint at the 
back of the gear-box runs. 





CROSSLEY ENGINE 


| carries a bearing in which the end of the magneto wheel 


runs. There is also a similar bearing at the back next to 
the magneto. A small plate carrying this bearing is 
slotted, and the bracket on which the magneto rests is 
also slotted and consequently the chain drive at the front 
of this engine is fitted with an adjustment for slack- 


ness, in addition to the adjustment for timing. Vig. 3 
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is a view of the 20 horse-power Crossley engine, showing | 
the wide case at the front of the engine for accommodating | 
the chain drive, and the new flat belt and automatic | 


adjustment for the fan. It also shows, screwed into the 


showing the end of the cam which operates the brakes, 
and illustrating the heavy dimensions of these new brakes. 


Fig. 6 shows the 15 horse-power complete unit. Figs. 7 
and 8 are details of the back and front axles, and on 

















Fig. 6-15 HORSE-POWER CROSSLEY ENGINE AND GEAR BOX 


valve cap next to the radiator, the valve worked by the | page 468 several detail views of the 20 horse-power car 
explosion of the motor for maintaining pressure in the petrol 
Fig. 4 shows the brakes of the 15 horse-power car 
These brakes are of the ! 


tank. 
at the back of the gear-box. 














are given. 
One of the most attractive features of the show this 


year is a new sleeve valve engine of the four-stroke type. | 





Tre EnGunece 


Fig. 7—SECTIONAL VIEWS OF 


two-shoe cam-operated type with large surfaces. It will be 








BACK AXLE 


Although expert opinions differ regarding the merits and 


| 








noticed that the drum is drilled with air-cooling holes, and | demerits of sliding sleeves it is unanimously agreed that | 





wn Fig. 8—PRONT AXLE 


- also fitted with radiating fins. This view also shows the | 
three-arm steel] stamping carrying the torque ball. Fig. 5 | 
shows the rear brakes with the brake drum removed, | 





| crank shaft. 


the engine shown by Argyll’s Limited is an extremely 
ingenious invention. The essential difference between 
this motor and that built by the Daimler Company is 


| that the former has only one sleeve to which a compound 


rotary and reciprocating movement is given, while the 


| Knight engine has two sliding sleeves which move 


vertically. From the accompanying illustration—Tig. 
10—it will be observed that the crank shaft, con- 
necting-rod, and piston are of the usual types. The sleeve 


| valve operating shaft B is driven from the crank shaft A 


by means of the popular method—chain gearing—and 
revolves at the same speed. On this shaft B opposite to 
each cylinder is a worm wheel C which engages with a 
disc wheel D and drives the latter at half the speed of the 
This disc wheel is carried in a phosphor 
bronze cage bearing, has a ball thrust and oil retaining 
cap, and may easily be withdrawn. On the face of the 
disc wheel, and at a fixed distance—l}in.—from the 


| centre, a hole is bored, and in this hole a pin E is free to 
| revolve and move inwards and outwards. 
|E has a flattened end which fits between the 
|jaws at the 
| and is held in position by a bolt which passes through a 
‘hole in the pin and corresponding holes in the jaws of 


This pin 
bottom end of the sleeve valve F 


the sleeve F. This pin is free to swing sideways only 
in the jaws of the sleeve. As the disc D revolves with 
the pin E it carries the sleeve with it, so that the sleeve, 


| besides travelling up and down, also moves round on its 


axis in one direction when the pin E is making the top 


| half of its revolution, and back again in the opposite 


direction when the pin is making the lower half of its 
circular path. The compound movement thus given to 
the sleeve may be observed by holding a pencil against 


| it. For each revolution of the disc wheel an ellipse will 


be drawn on the sleeve. In the cylinder there are six 
ports, three on each side, those on one side being the induc- 
tion ports and those on the opposite side the exhaust 
ports. In the sleeve there are five ports, two for admis- 
sion of the mixture of air and gas, and two for the outlet 
of the products of combustion, the odd port acting 
alternately as an inlet and exhaust passage. The 





cylinder is closed at the top end by means of the cover 
which is made like a piston and of the same diameter as 
the working piston. It projects into the cylinder, forming 
an annular space inside the cylinder wall in which the 
sleeve works. It is provided with a broad spring ring 1] 

The arrangement of the ports is shown flattened out 
diagrammatically in A, Vig. 9. In this diagram it is 
assumed that the piston is just commencing the suction 
stroke, and the admission ports in the sleeve travel over 
the inlet ports in the cylinder wall, following the elliy tical 
path until, on reaching the completion of the stroke, the 
ports have reached the position shown in ©, Fig. 9, and 
the bottom edges of the ports in the sleeve are just about 
to pass behind the broad ring in the head. As the piston 
moves upwards on the compression stroke the sleeve also 
moves upwards, the ports travelling well up behind the 
ring till at the highest pointin the sleeve’s travel—|), Fig. 
9—ignition occurs. As the piston moves out on the explo. 
sion stroke the sleeve travels with it, and when the 
piston is almost full out the sleeve ports are in the posi- 
tion shown in E, Fig. 9, with the inlet ports passing 
between the inlet ports in the cylinder wall. 

In FE and F, Fig. 9, the piston is almost full out on the 
power stroke, and the exhaust ports have come down 
below the broad ring of the head, uncovering the exhaust 
ports in the cylinder. As the piston rises on the exhaust 
stroke the sleeve ports travel over the cylinder ports till 
they reach the position shown in A, Fig. 9, when communi- 
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Fig. 9-ARGYLL ENGINE—VALVE PORTS 


cation with the exhaust pipe is almost cut off. During 
the exhaust stroke the admission sleeve ports have moved 
between the admission cylinder ports from the position 
shown in E and F, Fig. 9, to that in A, Fig. 9,s0 that when 
the exhaust port is just closing—as in A, lig. 9—the inlet 
ports are just opening. The piston now travels out on the 
induction stroke and the sleeve exhaust ports pass 
between the cylinder exhaust ports—asin B, Fig. 9—so that 
when the piston reaches the sein centre the ports are 
just passing behind the ring in the head—as in C, Fig. 9 
and continuing to move up with the piston they reach 
the point shown in D, Fig. 9, at the moment of ignition. 
Then travelling downwards with the piston on its explo- 
sion stroke they uncover the exhaust cylinder ports at 
the end of the stroke—as in F, Fig. 9. It will be seen that 
the sleeve never comes actually to rest while the engine 
is running, and it is justly claimed that the twisting 
motion helps lubrication. The cylinders and heads are 
well cooled by spacious water jackets, the water bein, 
forced by the pump up through the jackets into the heads, 
which are joined together by rubber joints, and from the 
front head the water flows into the radiator. 

The magneto and water pump are driven by a single 
shaft which runs across the front of the engine and is 
driven by skew gearing off the sleeve driving shaft 1’. 
The lubrication system depends upon the oil pump shown 
in Fig. 10. This is driven by skew wheels at right angles 
to the sleeve driving shaft, and is situated below this 
shaft. There is an oil trough beneath each cylinder, into 
which the big ends dip. The oil, after being used, passes 
again into the main oil reservoir after being filtered. It 
is filtered a second time before being returned to the 
working parts. The oil pump sends the lubricant through 
a tell-tale on the dash, thence to two oil ducts running 
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the side of the crank chamber, from which other 
ducts lead into the main bearings, which are fed with oil 
under pressure. The troughs, worm gearing, and oil 
pump are also kept supplied with oil in the same way. 


In accordance with custom, the Society of Motor 
Manufacturers and Traders held their annual show 
dinner on Tuesday night at the Connaught Rooms, Great 
(ueen-street, London. The company numbered nearly 
400, and included the Duke of Teck, who was the prin- 
cipal guest. In responding to the toast of the “ Motor 
Industry,” Mr. EK. Manville, the President of the Society, 
Jaid particular stress on the necessity of abating the 
noise resulting from the use of motor cars from the 
abuse of the motor horn. He said that unless steps were 
taken by the owners and drivers in this direction restrictive 
levislation would follow. With regard to the progress made 

< f motor vehicles, Mr. Manville mentioned 


in the use 0 V i 
several interesting facts. He said that although it was 


along 


only since 1903 that the twenty-mile speed limit had been 
in force, six years after that date 50 per cent. of the traffic 
in London was carried by motor vehicles. To-day 92 per 
cent. of the passenger-carrying traffic was by means of 








For commercial purposes, ten years ago a little 


motors. 
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more than 8 per cent. of haulage in London was done by 
motors ; now the percentage was 14, which represented 
an immense freightage. 


BRADSHAW’S RAILWAY COMPANION, 1840. 


IN our issue of September 29th last we described a 
‘‘ Bradshaw ’’ of sixty-four years ago. By the courtesy of 
the owner we have now been privileged to examine a copy of 
its predecessor of 1840, ‘‘ Bradshaw’s Railway Companion,”’ 
as if then appears to have been called. So quaint and so 
dainty a little volume it is—it measures 42in. by 3in , and, 
though bound in cloth, weighs less than 1}? 0z.—that it might 
well have been destined to be carried in the reticule of one of 
the early Victorian young ladies, had it not been de rigueur 
in those days that no lady should travel unattended by a 
male relative, or at the least a faithful maid, while as to 
finding out her own trains beforehand, one can hardly | 


imagine even a Miss Elizabeth Bennett, had she survived to | 
that era, aspiring to such an intellectual feat. 
Comparisons between the conditions of travelling in 1840 | 
and those of 1911 reveal, as might be expected, some curious 
contrasts, while on the other hand we learn that some of our 
modern ‘‘ innovations ’’ are really but a revival of what was 
general in the days of our grandparents. Smokers were | 
badly off when the rule was “‘ pipes out’’ from the moment | 
of arrival at a railway station until they reached their desti- 
nation and left the company’s premises. Children were only 
carried free while ‘‘ infants in arms, unable to walk,’’ and 
paid full fare after ten years old. During the journey from 
London to Birmingham—112} miles in length and occupy- 
ing 54 hours—it was ‘‘ especially requested that passengers | 
will not leave their seats at any of the stations except | 
Wolverton (half way), where ten minutes are allowed for | 
refreshment.’’ ‘* Mixed trains’’ consisted of ‘“‘ first-class 
carriages, carrying six inside, and of second-class carriages | 
open at the side, without linings, cushions or divisions in the 
compartments.’’ The night mail had the same provision for | 
first-class passengers, but the second-class carriages were | 
“closed and entirely protected from the weather.’’ Each | 
carriage had ‘‘ a small roof lamp by day and night.’’ Only | 
three of the lines seem to have had a mileage exceeding 100, | 
these being the Eastern Counties, 126 miles; the Great 
Western, 117 miles, and the London and Birmingham, 112 
miles. On the other hand, independent lines existed with 





track of only three, four, six and eight miles. The ‘‘ Bradshaw”’ 
of those days went so far as to give the value of cach railway’s 


| Saturday, October 21st. 
| Brown-Curtis type, constructed by the builders. 


| on Saturdays at noon. 


shares, which varied from £100 down to £20. A consideration 
was shown for passengers then which often would be welcomed 
now—a foot-note carefully giving warning that travellers by 
a certain train will be detained at one of the stations ‘‘ nearly 
half an-hour.’’ Passengers were ‘‘ especially recommended 
to have their names and addresses legibly written on each part 
of their luggage, when it will be placed on the top of the coach 
in which they ride.’’ 

Certain ‘‘ intelligent anticipations’’ of what some have 
thought to be recent changes are evidenced by this little 
book. Among the list of railways then in existence, we find 
the ‘‘ South-Hastern and Dover,’’ while the 8d. cab fare for 
short distances is given several times in the list of fares for 
‘‘Hackney Coaches from Euston Station.’’ 
places named in this list we find Vauxhall Gardens, Yorkshire 
Stingo and Lad-lane, Swan with Two Necks. 

One is tempted to wonder whether the driver of former 
times, conveying passengers to Surrey Chapel to listen to the 
fervent oratory of the Rev. Rowland Hill or the Rev. New- 
man Hall, did better in the matter of takings than his 
modern successor of the taxi, who not so long ago used to 
convey his fares to the same building to cheer on their favourite 
champion in the boxing ring. 

Small as is the volume, room is found for a number of 
beautifully clear and coloured maps, including two profiles 
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showing the gradient of the lines between Birmingham 
and London and also between Birmingham, Liverpool and 
Manchester. It also gives a well printed ‘‘ Almanack for 
1840, being Leap Year,’’ and adds a ‘‘ Table Showing 
the Rate of Travelling per Hour,’’ which, starting with 
a quarter of a mile in 15 minutes, equalling 1 mile per 
hour, works up to a quarter of a mile in 2} seconds, 
equalling 400 miles per hour. A foot-note gives the infor- 
mation that ‘‘on all railways the distances are distinctly 
pointed out by posts erected each quarter of a mile; the rate 
of speed can be ascertained at once by referring to the above 
table.’’ 








DOCKYARD NOTES. 


H.M.S. ARCHER, the first of five destroyers of special type 
under construction for the British Admiralty at the works of 
Yarrow and Co., Limited, of Glasgow, was launched on 
The vessel is 240ft. long by 25ft. Tin. 
beam, propelled by twin screws driven by turbines of the 
Steam is 
supplied by three Yarrow water-tube boilers fired by oil fuel 
and fitted with a special form of superheater designed by the 
firm. 








THE new scheme of working hours for contractors’ men 
employed in the Royal Dockyards is proving more satisfac- 
tory than was at first supposed. The men now work fifty- 
one hours a week instead of fifty-three, but they have no 
breakfast time. They have, however, other advantages, 
which more than compensate them for its loss. The chief com- 
plaint is the long hours in the afternoons on Fridays, when 
work is continued until six o’clock, in order to make up the 
working week and in order to permit of work being suspended 
There is reason to believe that the 
time will be further reduced to forty-eight hours a week. 





IT is expected that the Dreadnought cruiser Lion, now 


| completing at Devonport Dockyard, will be ready for her 


official trials by the third week of the month, and that she 
will have run the whole series of official trials before 
Christmas. After that the machinery will be opened out for 
a final examination, and the ship will be completed for com- 
mission. She is to join the First Cruiser Squadron. 





THE annual meeting of the Navy League was held at the 
Royal United Service Institution on Saturday. Mr, Geoffrey 


Among the | 


Oi Filler. 


| Drage, who presided, said with regard to the policy for the 
year that the first item was that of two keels toone. The 
Government programme devoted to the Admiralty estimates 
less than a quarter of the revenue. Under Cromwell, in 
1652-3, the total of the revenue was £2,600,000, and the 
amount devoted to the Navy was £1,500,000, or rather more 
| than half of the money available. He was astonished at the 
| smallness of the Estimates when he considered the amount 
| of insurance which they represented as compared with ihe 
| destruction which would inevitably occur if we were to 
neglect for one moment the precautions necessary, not only 
| for the safety of thése islands, but of the Empire. 











THE Sandfly, one of the destroyers of last year’s pro- 

gramme, has completed successfully her official trials. After 
| the twenty-four hours’ consumption trial, she proceeded 
| on an eight hours’ speed test. The Parsons turbines with 
| which she is fitted developed 15,000 shaft horse-power, and a 
| 8 on the measured course in the North Sea of 27 knots. 
| She is 240ft. long, and has a displacement of 780 tons. She 
| was constructed by Swan, Hunter and Wigham Richardson, 
| of Newcastle, and her machinery and boilers by the Wallsend 
| Slipway and Engineering Company. 





THE Argentine battleship Moreno, which was recently 
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launched at the works of the New York Shipbuilding Com- 
pany, is one of two vessels of the Dreadnought class which are 
being built in the United States for the Argentine Republic, her 
sister ship being the Rivadavia, which is under construction 
by the Fall River Shipbuilding Company at Quincy, Mass. 
They will be the largest warships in the werld. The Moreno 
is 585ft. long, rated at 27,700 tons, and is 98ft. in beam, 
with a draught of about 28ft. She will have engines of 
40,000 horse-power. This power is to be generated by Babcock 
and Wilcox boilers, burning both coal and oil, and the 
power is to be supplied to the screws by Curtis turbines. 
The designed speed is 224 knots. Both guns and armour for 
the battleship are being forged at the Bethlehem Steel Works. 
The main battery of the battleships consists of 12in. guns, 
in six turrets, two at the bow, two amidships, and two at the 
stern. A secondary battery of twenty 5in. guns will be 
provided, together with submerged torpedo tubes fore 
and aft and many rapid-fire gunsof small calibre. Thecom- 
plement of the vessel will be about 1000 officers and men. 
Her cost will be about £3,200,000. 








THE ANGLO-BELGIAN TELEPHONE CABLE.—Th Anglo-Belgian 
telephone cable recently laid between St. Margaret's Bay and 
La Panne, and now taken over by the British Post-office from the 
contractors, Messrs. Siemens Brothers, is the second cable of its 
kind successfully installed, the first having been laid between 
Abbotts Cliff and Cape Grisnez in May, 1910, While the “‘time” 
test to which the Anglo-French cable has been put has proved the 
durability of loaded submarine cables, the completion of the new 
Anglo-Belgian cable may be taken to indicate that these cables 
are now well past the experimental stage. It is interesting to note 
that, shortly after the installation of the Anglo-Belgian cable, the 
development of a jointer’s fault in the insulation at one of the 
loading points necessitated the removal of a ‘‘ bulge,” containing a 
set of ‘‘ loading coils.” The defective set of coils, however, was 

y replaced within twelve hours, and this accomplish- 
ment, it is considered, illustrates the practicability of the loading 
system when applied to submarine cables. That the laying of 
other and longer cables will in the near future be undertaken is 
now, we understand, certain, for, although the introduction of the 
loading principle in short cables is a distinct advantage, the 
advantage would be very much more marked if the loaded cable 
formed a large part of the total length of the speaking circyit, and 
it would reach a maximum if the cable were the main linkin the 
chain, The distance through which good speech could then be 
carried on would be from two to three times the distance possible 
with unloaded circuits. Although it is not safe to prophesy con- 
cerning the ultimate limit of telephonic speech through submarine 
cables, it is clear that a great advance has been made, 

















EPBNION HY 


3, 1911 





iin 
} 
/ 





Novy. 
































| 
ebne9 
PINS Sady 4 






























































7 ie u E :) 4). 
Lv /iee =, é 
a 



























































THE ENGINEER 



































(cop abod aos uouds tosap tog) 


SUAANIONG “YALSAHONVA ‘GALINIT ‘SYOLOW AW ISSOUD 


STIVLAd GNV SISSVHO-UVO HOLOW HAMOd-ASHOH OZ 


468 




















Noy. 3, 1911 


THE ENGINEER 





469 








THE METALLURGICAL INDUSTRIES OF ITALY. 


WE have received from the Associazione fra gli Industriali 
Metallurgici Italiani of Milan a very handsome work on the 
‘‘ Metallurgical Industries of Italy,’’ a copy of which it was 
intended to present to every member of the Iron and Steel 
Institute who visited Italy. We believe we may say without 
hesitation that amongst such souvenirs of visits it is wholly 
unequalled both in size and production. It numbers no less 
than 430 pages, is printed in large type on excellent paper, 
and is cupiously illustrated. When we add that no less 
than fifty-nine works are dealt with, it will be understood 
how thoroughly the compilation has been effected. The 
descriptions are in most cases necessarily brief, but they 
manage to include a few historical notes, some particulars as 
to the size of the works,-a brief account of the features of the 
plant of greatest interest, and generally some notes as to the 
amount and nature of the principal productions. It remains 
to compliment the author on his English, which, if not 
always strictly idiomatic, is lucid and forcible. 

We must not omit to mention that the Associazione fra gli 
Industriali Metallurgici Italiani, appreciating the fact that 
engineering works were not the only attraction that Italy 
had for the members of the Iron and Steel Institute, has 
devoted the first part of the volume to a description of the 
principal cities that would have been visited, the in- 
teresting objects that would have been inspected, and 
even to the scenery that would have been seen from 
train and boat, had the visit taken place. From this 
section we learn also that the Turin Municipality had 
prepared a richly illustrated guide to its city for presentation 
to the members. When one considers all the preparations 
that had been made for its reception, and when one reads in 
the excellent volume before us of the scenes that would have 
been witnessed, regret is doubled that an unfortunate 
concatenation of events led to the abandonment of a trip 
which would have been golden in the annals of the 
Institution, 











NEW TEXTILE DEPARTMENT OF BRADFORD 
TECHNICAL COLLEGE. 


ON the 25th ult. a building which is to house the new 
Textile Department of Bradford Technical College was 
formally opened by Lord Rotherham. When completed 
this institution will furnish instruction in wool scouring, 
top production, yarn production, warping, dressing, weav- 
ing, dyeing, and finishing. Machinery for assistance in 
the instruction is to be provided, including amongst others 
McNaught’s washers and dryer, preparing, carding, and 
combing machines, French drawing and mule spinning 
machines, cone drawing sets, spinning, twisting, and 
doubling machines, cap and ring frames, a Scotch warp- 
ing mill, sizing arrangements, dressing frames, power 
looms, bleaching, scouring, dyeing, and padding machines, 
and drying, singeing, brushing, steaming, cropping, rigging, 
and cuttling machines, as well as a hydraulic press with 
steam-heated plates. 

The equipment will include a power-house, in the boiler- 
room of which will be a Lancashire boiler 30ft. long and 
Sft. in diameter, a 40-tube superheater, and a 72-tube econo- 
miser. In the engine-room there are a horizontal cross 
compound engine driving an 80-kilowatt shunt-wound 
direct-current generator, a high-speed inverted vertical 
engine coupled to a 75-kilowatt direct current generator, a 
steam turbine coupled to a 75-kilowatt three-phase alternator, 
a four-cylinder suction gas engine and producer, which drives 
a 75-kilowatt multi-polar direct-current generator, surface 
and jet condensers, a cooling tower, a 50-kilowatt motor 
generator, an accumulator battery of 252 cells, and a booster 
balancer. 

The cost of the building alone without its cquipment is 
said to have been £20,000. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





TRAILER 


Sin,—Many of your readers will have seen that the Highways 
Committee of the London County Council propose to apply to 
Parliament for powers to run coupled tramcars as trains through 
the streets of London. The importance of the objections to this 
proposal will be known and already fully realised by all who are 
concerned in the commercial and industrial traffic of London. It 
is feared, however, that those who have suggested this use of the 
streets of London are indifferent to everything but tramway 
management, and propose to try every experiment, however in- 
considerate, to make tramways if possible earn more than they 
cost in working and maintenance present or future. Those who 
support it cannot have given any unbiassed consideration to the 
pressing problems and difficulties which beset tramway traffic and 
the vast general commercial traffic of London, or to the great 
difference between streets and traffic in London and any other 
towns, continental or American. 

The trailer system as proposed for London is not, as is sometimes 
suggested, universal in foreign cities, nor is it to be found anywhere. 

The trailers that are used abroad are, with a few exceptions, in 
very broad avenues, all single-deck cars weighing only from one- 
half to one-fourth the weight of those of London. 

The London tramears are the largest and heaviest anywhere in 
use, some of them with their load weighing about 20 tons, and they 
run in streets many of which are narrow and in which there is a 
heavier commercial and general traffic than in any other such city 
in the world. 

The cars and trailers used, for example, in Brussels are only 
small single-deck cars with very small trailers of very light weight, 
and they are almost entirely run in broad streets or avenues where 
the traffic is nothing as compared with that of the parts of London 
through which it is proposed to run double-deck cars weighing, 
loaded, 20 tons, or 40 tons to a pair, or where it is proposed to run 
full-size heavy coupled single-deck cars, of which London possesses 
only a few. The London tramcars are over 30ft. in length, and 
already completely block the ends of some of the heavy-traffic 
streets they cross over; and they cause absolute block at many 
crossing places, In turning corners they occupy greater space 
than any other vehicle on the road. They overhang their fixed 
rail route, and cause accidents or other obstruction at many 
places, To double their length would often convert serious con- 


TRAMCARS, 


gestion to absolute block, as they do already at such places as 
Vauxhall Cross. 

Coupled cars, even if both be motor tramcars, must generally 
run slower than the single car. 


They, like all other vehicles on 





the road, are ree to frequent stoppages, and their great weight 
calls for great skill in the driver, perfection always of the brake 
gear of the best kind, and equality of action of the brakes on both 
cars, which it is dangerous to rely upon. The slower average 
8 which must result, partly caused by the obstructions they 
themselves introduce, would reduce their carrying capacity and 
defeat the object. 

It must be remembered that tramcars on their fixed line of rails 
must ever be subject to more frequent stoppages of, and by, the 
ordinary traffic of all kinds than any other kind of vehicle, and 
must, therefore, be of low average s in a city of vast commercial 
traffic like London, as compared with that of every kind of dirigible 
vehicle. This fact makes it already necessary to run tramcars 
wherever they get a little clear headway at speeds which are 
dangerous and destructive to themselves and the permanent mete 
in order to approach an average speed easily attained by dirigible 
vehicles without excessive speed at any time. 

To run coupled cars at these speeds, or at the ordinary speeds of 
any service, is impossible without — danger, though they may 
have been run with care and special precautions under experimental 
conditions in some roadways without recorded accident. 

In fact, unless all considerations of all ordinary traffic and all 
causes of traffic obstruction and congestion are to be completely 
ignored, the use of the coupled tramcars as proposed is impossible 
in the greater part of all London. W. Worsy BEAUMONT. 

London, October 31st. 





GAS ENGINE INDICATOR DIAGRAMS. 


Sin,—The letter from Captain Sankey and Mr. Marshall in your 
issue of the 20th inst. will no doubt be of great interest to many of 
yoMn the third light] d-topped 

n the thi raph they say: ‘A slightly round-top 
diagram is thus ae ony which has been found by experience to 
give the most economical result per brake horse-power.” I can 
testify to this from experiments which I made in the running of a 
gas engine driving a steady load; but in conversation with other 
engineers I have found that not all of them can give the reason. 

Referring to the diagram in the letter, I find that from the 
point where the dot line diagram and the full line diagram 
diverge on the compression stroke to the point where they inter- 
sect each other at the outward stroke, means a crank pin motion 
of about 74 deg., and also that if the mean pressure shown by the 
dotted diagram between these two points be represented by 100, 
then the mean pressure shown by the full line diagram between 
the same points becomes 141. Or, if the maximum pressure of 
the dotted line diagram be taken at 4501b. per square inch, the 
maximum pressure of the full line diagram will be 635lb. per 
square inch. 

- When one considers the enormous stress which is thus brought 
to bear upon the crank pin and main bearings of a gas engine, 
the diameter of which may be 40 per cent. of the diameter of the 
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works manager (Mr. J. W. Smith) of the Great Central Railway 
was chief draughtsman at the Midland Railway when the 990's 
were designed. The boilers, of which I made the Midland Railway 
drawings, are given as identical, and I cannot feel satisfied without 
further information. 

The figures given are very valuable if reliable, but I should 
much like some statement from Mr. Fry as to the certain error in 
the Midland Railway, the curious coincidence of the Great Central 
Railway, and the reliability of the remainder of the tables. The 
Midland Railway fitted one of the 990’s with a Schmidt super- 
heater, which I tested over several thousand miles of express 
 eeagpe na? working during last year, but, as I believe nothing has 

mn published regarding this, it isnot Mr. Fry’s fault that it is 
not mentioned in his tables. It was also arranged to fit another of 
the same class with the Great Western Railway modification of 
Schmidt's superheater, but I fancy this has not been completed. 

Perha Mr. Fry will reply regarding the special points men- 
tioned above. P. H. Parr, 

Birkenhead, October 26th. 


{Iam obliged to Mr. Parr for the correction as to the Mid- 
land 4-4-0 engine. The driving wheel diameter should be 78.5in., 
making the tractive effort 22,400 lb., and the factors A and b 
respectively 3.89 and 14.4. The resulting changes in the averages 
for the group are practically — The dimensions of the 
Great Central engine are taken from Appendix C. of Pettigrew’s 
‘* Manual of Locomotive Engineering” (last edition). My tables 
were compiled witb all reasonable care from sources that appeared 
authoritative, but it was materially impossible to verify the dimen- 
sions given in each case. I am glad that Mr. Parr exonerates me 
from blame for omitting the unpublished dimensions of the Midland 
superheater engine! My tables make no pretension to being ex- 
haustive.—LAWwrorD H. FRy.] 





CHILLED ROLLS. 


Sir,—Can any reader help me to overcome my difficulties in ob- 
taining perfect rolls? The rolls are 24in. long by 12in. diameter, 
and are cast on end in a chil! 4in. thick. ‘I'he metal reaches tho 
mould by a wheel runner near top neck of roll. ‘The thickness of 
roll sides is 1}in., and 6in. is allowed for cutting off the upper side 
of casting. What is the cause of the pin-holes/ Should the chill 
be coated with any material before ——— in it’ Is the centre 
core to blame? How much longer than the roll should the chill 
casing be! What is the best brand of iron to use! Is there any 
published work on chilled rolls? Any helpful information would 
greatly oblige, FounpRY FoREMAN. 

October 27th. 


THE EXPANSION OF TIMBER. 


S1r,—Will you kindly allow me to ask, through your columns, if 
any of your readers can tell me the rates of expansion of timbers 
along the grain between the temperatures of zero and 150 deg. 
Fah., or can they oblige me by directing me as to where | can find 
this information ? J. E. W. 

Cambridge, November Ist. 








THE INSTITUTE OF CHEMISTRY. 
CEMENT. 


THE Council of the Institute of Chemistry has begun a 
series of lectures, the first of which was delivered by Mr. Bertram 
Blount, F.1.C., at King’s College, on Thursday, the 26th October. 

In the unavoidable absence of the president, Dr. Beilby, the 
chair was taken by Professor J. Millar Thomson, LL.D., F.R.S., 
who opened the proceedings with a reference to the scheme of 
lectures which, he said, was an extension of the work of the Insti- 
tute on lines mainly directed to benefit advanced students of 
chemistry. Its aim-would be to indicate the scope and object of 
the work actually carried out in various branches of professional 

hemical practice, as distinct from academic training, while 





SANKEY AND MARSHALL'S DIAGRAM 


piston, and that during the whole of the time that the crank pin 
is passing through the aforesaid arc of 74 deg. the pressure on the 
piston is practically doing no useful work, it is not surprising that 
a gas engine would be more economical when working with a 
dotted line diagram than when working with the full line diagram ; 
for throughout almost the whole of the arc of 74 deg. the pressure 
has the effect of putting a heavy brake upon the engine, and at 
the same time contributing little or nothing to the rotation of the 
shaft. My experience, both with gas and steam engines, has con- 
vinced me that straight-backed diagrams are a mistake, and I 
once heard one of our leading locomotive superintendents state at 
a meeting of the Mechanical Engineers, that if an engine-driver 
wanted to get home, with a quantity of water in his tender which 
rendered the possibility doubtful, instead of saving steam in the 
text-book manner by closely linking up the motion and opening 
the lator wide, in which case, the superintendent said, he— 
the driver—knew that he could not possibly accomplish his object, 
he put the reversing lever pretty well forward, and _— the 
speed by the regulator. I have no doubt in the world that what 
this means is that the frictional brake load upon the crank pins 
and bearings of a locomotive at the turn of the stroke when the 
motion is closely linked up, far more than counterbalances the 
theoretical loss of cutting off later and expanding less. 
Birmingham, October 25th. Henry Lea. 


Sir,— With reference to the letters now appearing in THE ENGI- 
NEER on pre-ignition in gas engines, I should like to ask Mr. Oliver 
whether in his experience the indicator diagrams of detonating 
pre-ignitions show higher compression lines than normal diagrams 
show. If the engine were working with more air than is necessary 
for perfect combustion, and an oscillation in the air pipe reduced 
the air for one charge, we might get a mixture of a critical nature, 
i.e., one with no superfluous air. Such a mixture would light much 
more easily, and also would burn much faster, so that, although its 
actual quantity might be less than usual, the instantaneous maxi- 
mum pressure might be higher. Also the curve of expansion 
might be lower than usual, because of excessive losses of energy at 
the highest temperature. This result agrees with the diagrams. 
I have, of course, supposed that no local heating has been the 
cause of pre-ignition. T. W. SHEPPARD. 

London, October 31st. 


LOCOMOTIVE PROPORTIONS, 


Sir,—Mr. Lawford H. Fry’s article and table on this subject is 
most interesting, and should be very valuable to all locomotive 
men, but I notice that in the Midland Railway 4-4-0 type, saturated 
steam, class A, fourth line, he gives the wheel diameter as 68.5. 
Now, the Midjand Railway does not possess an engine with wheels 
of this diameter, the correct diameter for the 990’s, which are 
evidently those intended, as they are the only simple engines with a 
9ft. fire-box and 2201b. pressure, being 78.5, The tractive effort 
is correspondingly in error. 

Then it looks as if he had mixed up the Midland Railway and 
the Great Central Railway on the next line, which is given as 
having a 78.5 wheel. I cannot be sure, but it is certainly very 
funny indeed if the Great Central Railway has engines so exactly 
corresponding to the Midland Railway $00's, which are rather 
special, even if we allow for the fact that the present locomotive 





occasionally the lectures would deal with matters of forensic and 
ethical interest. 

Professor Thomson then welcomed the Institute to King’s 
College, and called upon Mr, Blount to deliver his lecture, the 
first of two on ‘‘ Cement,” of which the following is a brief 
abstract. 

The lecturer limited his discourse to the consideration of cal- 
careous cements as being of predominant importance, and more 
particularly to the Portland cement industry, the size of which 
might, he said, be judged by the fact that the world’s production 
was estimated at 25,000,000 tons per annum, valued roughly at 
£35,000,000. The industry was essentially a chemical one, and in 
the interests of both manufacturer and consumer was, and should 
be, controlled by the chemist. 

The earliest form of calcareous cement was probably calcium 
sulphate sufficiently dehydrated to form plaster of Paris. Its dis- 
advantages lay in its lack of plasticity and its liability to attack by 
water. On the other hand, calcareous cements, properly so-called, 
while being plastic, were capable of hardening and were resistant 
to water. the common fallacy that the setting of lime mortar is 
due to the action of lime on the sand with which it is mixed was 
once more exploded by the lecturer. It had long been known, the 
lecturer continued, that some siliceous materials had an advantage 
over others as aggregates for mortar. These were known generally 
as ‘‘ pozzolanas,” and their usefulness depended on the fact that 
they contained hydrated silica or attackable silicates which inter- 
acted with lime and formed compounds more or less resistant to 
the action of water. Similarly, it had been known that some lime- 
stones were better than others in providing strong and resistant 
lime for mortar. There seemed to be no record that limestones 
were deliberately and intelligently chosen for the hydraulic quality 
of the lime which they furnished until the time of Smeaton, who, 
in considering with what material he should build the oe 
lighthouse, ascertained that Aberthaw limestone was undoubtedly 
hydraulic, and, desiring to know why, applied to Mr. Cookworthy, 
a chemist of the period, whose office as consultant was creditably 
fulfilled. It was found that those limestones which were most 
hydraulic contained the largest proportion of argillaceous materia’. 
Bat, not content with this, he reasoned that this —_——— be 
improved by the addition of what was then known to capable 
of conferring hydraulic properties on ordinary lime, and accord- 
ingly used trass, a pozzolanic material. 

tom the subject of hydraulic limes the lecturer went on to dis- 
cuss the manufacture of so-called ‘‘ Roman cement,” a crude form 
of Portland cement made by burning lumps of clayey limestone. 
The foundations were thus being laid of one of the largest chemical 
industries in the world. Starting with the notion of imitating 
Roman cement, the progenitors of the Portland cement industry 
arrived at the idea that when chalk and clay were mixed and 
burned an hydraulic material was produced which, when ground, 
would setand form a strong sound The function of the 
chemist who concerns himself with this industry was dealt with at 
some length. When a new works is to be started there has to be 
considered the nature and available quantity of the raw materials, 
the accessibility of a supply of fuel, the suitability of the proposed 
site, the choice of process and the appropriate plant, and such matters 
as transport, supply of labour, and probable markets which go far 
to determine the commercial success of any undertaking. The 
function of the chemist continues after the works are started, and 
on him depends the smooth control of the quality of the cement 
produced, 

In the next lecture, to be given in the latter part of November, 
the chemistry, properly so called, and testing of cement will be 
dealt with. The lectures will be published. 
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A NEW WATER HEATER. 


A NEW appliance for heating water by means of steam 
and called the ‘‘ Unit,’’ is being placed on the market by 
the Unit Heater Company, Limited, Victoria-buildings, 
St. Mary’s-gate, Manchester. The apparatus is composed of 
a number of aluminium plates containing cavities through 
which steam and water alternately are passed. As will be 
observed from the annexed illustration—Fig. 1—the plates 




















Fig. 1—THE UNIT WATER HEATER 


are all bolted together. The cold water enters at the 
bottom, flowing past or through the cavities formed between 
the plates alternately, and is led off from an outlet at the top 
of the heater. The steam, on the other hand, enters at the 
top, and is led off in the form of condensed water at the 





Fig. 2—PLATES OF THE HEATER 


bottom of the apparatus. Fig. 2 shows how the plates of this 
heater are cast and built up. In the heater shown the valves 
for controlling the inlet of both the steam and water are 
coupled up and operated by a single handle and quadrant, so 
that water of any temperature from boiling point downwards 
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can be obtained at will by inversely varying the passages for 
either. For instance, if only moderately warm water be 
required, the water cock will be opened fully, while the 
steam admission will be only partial, and vice versd. 

Themakers claim that the heater, being made of aluminium, 
does not require cleaning as often as a tubular heater, as the 
aluminium repels scale. It is also easy to dismantle by 
withdrawing the several bolts which hold the units together. 
As there is practically no pressure inside the heater there are 
no troubles with leaky joints. 

The appliance certainly takes up very little space. We 
have seen one 6in. by 6in. by 12in. overall tested at the 
makers’ works. It was made up of 22 aluminium plates tin. 
thick. With steam at 701b. pressure and water at 53 deg. 
Fah., 214 1b. of water was raised to a temperature of 206 deg. 
Fah. in two minutes. During the same period of time the 
amount of steam used, as measured by the water drawn off 
from the condensed steam outlet, was exactly 4 1b., and its 
temperature 165 deg. Fah. 

The makers of the apparatus are Samuel Walker and Sons, 
Limited, Radcliffe, near Manchester. 





LARGE GUILLOTINE SHEARS. 


THE machine illustrated in the accompanying engravings 
is capable of shearing at one stroke mild steel plates lin. 
thick and up to 5ft. Gin. in width. The housings are spaced 
6ft. apart, and as the space behind the shear blades is 
entirely clear, a plate of any length, provided it does not 
exceed the maximum width, can be cut transversely at any 
point. The housings are, further, provided with gaps 30in. 
deep, so that the edge of a plate of any length can be sheared 
by this amount. 

The housings are of cast iron and are held together by two 
bolsters. The first of these bolsters is fitted to the front of 
the machine and supports the lower or stationary shear 
blade. The bolster is joined to the housings by tongued and 
grooved joints and strong bolts. The second bolster stretches 
between the housings at the top of the machine and behind 
the slide for the upper shear blade. This bolster supports 
the links from which the balance weight levers are swung. 
The slide carrying the upper or moving shear blade works on 
flat surfaces formed on the front of the two housings. 
Adjustable tapered slips are provided to take up wear between 
the slide and its seatings on the housings, and to preserve 
true alignment between the moving and the stationary 
blade. Immediately above the slide, and running in 
long bushed bearings in the housing, is a solid, forged steel 
excentric shaft. From the excentrics on this shaft the 
driving force is transmitted directly to the slide without the 
interposition of toggles. A cast steel strap attached to the 
slide surrounds the shaft just over each excentric. Between 
these straps and the excentric dies are placed top and bottom. 
These details will be understood clearly by reference to the 
engraving showing the three-quarter view. By this system 
of transmitting the thrust from the shaft to the slide the 
vertical load only has to be dealt with. The dies are free to 
slide crosswise in the straps, and hence cannot transmit any 
horizontal thrust to the slide. 

The excentric shaft is fitted with a large cast steel gear 
wheel. This wheel is driven from the fly-wheel shaft through 
double purchase gearing. The fly-wheel shaft is driven by 
belt from an electric motor mounted on a bracket on the left- 
hand housing. A screw-tightening gear is provided for the 
driving belt. As will be seen from the engravings, an auto- 
matic stop clutch is arranged to work in conjunction with 
the main driving gear wheel. This clutch is operated from a 
balanced foot lever extending across the front of the machine. 
By depressing this lever the workman causes the slide to 
make one complete stroke and return to rest at its upper 
limit of movement. This action takes place whether the 
foot-lever be released immediately or held down. If a second 





stroke be required the foot-lever has again to be pressed 
down. During the process of shearing the plate can be held 
down by an adjustable kicker bar attached to the housings 
in front of the slide. This bar is of forged steel, and is pro- 
vided with four feet adjustable along its length. The whole 
bar is adjustable vertically by means of worm and screw 
gearing operated from a hand wheel on the right. The con 
struction of the kicker bar is such that it does not interfere 
with the operator’s view of the lines marked on the plate for 
shearing. 

The lower shear blade is carried on a detachable cast steel 

















THE SHEARS SHOWING GEARING, 


block. The shearing slide is also detachable. This being 
so, the machine can be quickly converted into a multiple 
punch by changing the slide and replacing the bottom shear 
support by suitable dies. ‘The machine complete weighs 
about 27 tons, and has been constructed by Scriven and Co., 
Mill-street, Marsh-lane, Leeds. 








COLLIERY EXHIBITION IN 1914.—At a meeting of the sub-com- 
mittee of the Northern Mining Industries Exhibitors’ Committee 
held at. the Midland Hotel, Manchester, on Tuesday, October 17th, 
it was decided to recommend the committee to hold the next 
Colliery Exhibition in the North in 1914. 

THE INSTITUTION OF AUTOMOBILE ENGINEERS,—The next 
meeting of the Institution of Automobile Engineers, which is to 
be held on Wednesday, 8th November, at the Institutidffof 
Mechanical Engineers, Storey’s-gate, S.W., at 8 p.m., should be 
of particular interest, as a paper on ‘‘ Chassis Design ” will be read 
by Mr. Howard Coffin (Past President of the American Society of 
Automobile Engineers), and a number of members of the American 
Society who will be visiting this country are expected to be 
present.” A representative programme of visits to works in this 
country has been arranged for the visiting society, concluding with 
a dinner at the Trocadero, given by the Institution of Automobile 
Engineers on November 11th, at which a large muster is expected, 
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MANCHESTER ASSOCIATION OF ENGINEERS. 
CUTTING TOOLS. 
ON Friday, October 27th, Mr. Dempster Smith read a 
paper 


Is,’ ° 
on foroes acting on cutting tools of the form best adapted 


for durability. These experiments have extended over a 


before the members of the above Society on ‘‘ Cutting | given cut is proportional to the speed. 
’ in which he described experimental investigations of 


traverse is directly proportional to the cutting speed. The 
force is greatest at very slow speeds, and diminishes some- 
what as the speed increases until it becomes practically con- 
stant. The work done, however, under all conditions for a 
The values obtained 

when cutting soft fluid-pressed steel with tools having a plan 
eos 8 of 45 deg., and cutting angles (a)—in a vertical 
| plane normal to the cutting edge—of 60deg., are plotted as 


riod of six years, being part of the course for mechanical | ordinates on a base of depth of cut in Fig. 1. The results 
engineering students in the machine testing laboratory of the obtained with round-nosed tools having cutting angles a—in 


Manchester School of Technology. The tests were made 
through the medium of Dr. Nicolson’s tool dynamometer, in 
which the tool is held in the rest in such a manner as to 
allow of a movement in the direction of the axis of the lathe 
in a horizontal plane, and also two movements at right 


Too. ANGLES &- 60°, (3- 45° 
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Force (1.89) 
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| a vertical plane at 45 deg. to the length of the tool—when 
operating on soft and medium fluid-pressed steel respectively, 
have been plotted in a like manner to the above in Fig. 2. 
| In Fig. 3 are shown the forms of the various tools used in 
these trials. In every case the vertical, surfacing, and 
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Fig. 1 


angles to those in the horizontal and vertical planes. The 
tool in each direction abuts against a hydraulic support, 
and these supports being fitted with standard gauges permit of 
the traversinz, surfacing and vertical forces being observed. 
Mr. Smith first described supplemental experiments to 
those which Dr. Nicolson introduced to the Institution of 
Mechanical Engineers as ‘‘ force waves,’’ showing the 
fluctuations in the forces acting upon the tool while cutting. 
In these the author repeated the above experiments with the 
object of elucidating the relation between the waves of vertical 
and horizontal force, but also of studying the variation of wave 
form, wave amplitude, and wave period as affected by 
changes in the rate of cutting, changes of depth of cut, 
changes in the feed, and variations of the cutting angle of 


traversing component forces are abreast of one another in 
the order named. Particulars of the tools used, metal cut, 
&c,, are given at the top of each figure, and marks of different 
form are used to indicate the various traverses. 

Expressions were obtained for each set of trials, and these 
have been combined by the author to give a general expression, 
which would include the variation with the depth of cut, 
traverse, and cutting angle of the tool. The:e was no pro- 
nounced difference in the vertical force for cuts taken with 
the 45 deg. plan angle and the round nosed tools. The 
expressions found most generally to agree with the trials 
= operating on soft and medium fluid-pressed steel are as 
ollows :— 





V lb. = sin a (200,000ct + 1200c + 1800¢) 
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Fig. 2 


the tool. When cutting steel it was observed that for a 
given cut the amplitude or difference between the maximum 
and minimum force decreased with the increase in speed, 
whilst the wave length or pitch remained constant. On 
comparing the number of shears with the peaks on the graph 
they were found to correspond exactly even when the cutting 
left the bar in a continuous shaving. At very low speeds the 
shaving almost invariably leaves the bar in independent 
chips, but as the speed increases the chips begin to adhere 








Fig. 3 


first at the part adjacent to the body and shoulder of the | 


work and ultimately over the whole of the upper face. The 
upper surface of the shaving then presents a wrinkled appear- 
ance, although the shears at the outer edge, where the cutting 
is thickest, may be quite visible. As the speed is further 
increased the shears at the outer edge become less apparent, 
and the cutting more compact. 

The author carried . ut a series of experiments to ascertain 
the cutting forces required at normal speeds, and these are a 
continuation of the investigations begun by Dr. Nicolson 
which have already been referred to. The results given by Mr. 
Smith are confined to the two forms which have proved to 
give a long life to the tool without undue vibration, namely, 
the round nose in. radius, and the 45 deg. plan angle tools. 
All the tools had a front and side clearance of Gdeg. It was 
found that the net or cutting horse-power for a given cut and 
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for 45 deg. plan angle and round nosed tools on soft fluid- 
pressed steel ; or, a more approximate value for the above is 
Vib. = 203,000ct sin a 
or 
V tons = Q9lct sina 


For medium fluid-pressed steel. 


Vib. = sin a (228,000ct + 1520c + 2240¢) 
or more approximately 
Vib. = 230,000ct sin a 


or 
V tons = 103ct sina 

Where a is the cutting angle of the tool, as given above, 
c is the depth of cut in inches and ¢ is the traverse in inches 
per revolution. 

The above expressions are represented by the strong full 
lines on the figures, and on the whole agree remarkably 
well with the observed values. 

The author then went on to deal with the minor forces 
which enter into the tests, namely, surfacing and traversing, 
| shearing, the force due to bluntness, crushing force and 
| the shaving friction force. 
| The second part of the paper treated the durability of 
| lathe tools with variation of the cutting angle, nose radius, 
| time and speed. The author gave the following expression 
| for finding the volume of metal (Q) removed during the life of 
a tool :— 

Q = 18valioubsinches..... 6 «ad «te @ 


| The cutting speed (v) suitable for a two hours’ run with an 
| ordinary high-speed steel tool, having a cutting angle of 
| 70 deg. and a nose radius of gin. when operating on soft steel 
| (dry) may be written ; 
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and 


By subs. and trans. L = (2) x 120 
Expression (1) may now be re-written— _ 
Q. =-12Wa x = x 
~ i aT 


_ constant 
a® vi 
or stated in words, the quantity of metsl removed by an 
ordinary high-speed steel tool varies inversely as the cube of 
the area of cut and the seventh power of the cutting speed. 








TRAILER CARS ON THE L.C.C. TRAMWAYS. 


FOR some time now the Highways Committee of the 
London County Council has had under consideration the 
question of the employment of trailer cars or of two self- 
propelling cars coupled together on the tramways of the 
Metropolis. As long ago as November, 1905, the Board of 
Trade was asked to amend its by-laws under the London 
County Tramways Act, 1896, and the London County 
Tramways (Electrical Power) Act of 1900, so as to enable 
such cars to be used. The only result of this application 
was the granting of permission to use trailer cars for the 
conveyance of stores and sand to and from tramway depots. 
The permission was saddled with the condition that such 
cars should only be run between the hours of 10 p.m. 
and 6 a.m. This permission, though useful in itself, 
was not what the tramway authorities required. The 
original idea was not so much to obtain additional 
facilities for the conveyance of stores at night time, 
when the streets are comparatively empty, as to secure 
extra passenger carrying capacity during the hours of 
greatest rush in the morning and evening. Accordingly the 
Highways Committee continued to make representations to 
the Board of Trade and to the Commissioner of Police on 
the subject. Nothing further occurred till January, 1910, 
when the Board did agree to the experimental use of self-pro- 
pelled single-deck coupled cars on the Euston-road and 
Hampstead Heath route, provided the permission of the 
Commissioner of Police were obtained to the proposal, and 
that the coupled cars were not run on any part of the route 
between the hours of 10a.m.and5p.m. The Board reserved 
the right to withdraw the permission whenever it thought fit. 
The Commissioner of Police gave provisional consent to the 
idea, and on the 17th of January last two coupled single-deck 
cars began running in service. 

The experiment had hardly been in operation a fortnight 
when, as a result of action taken by the police, it had to be 
discontinued, and a little later on the Board of Trade—no 
doubt acting on the representations of the police—decided that 
if the use of coupled cars was to be resumed the hours of 
running must be limited to between 7 and 9a.m. in the 
morning and after 7 p.m. at night, instead of before 10 a.m. 
and after 5 p.m. These limitations naturally curtailed the 
advantages to be derived from the coupled cars from a 
passenger-carrying point of view, but it was nevertheless 
determined, with the sanction of the Commissioner of Police, 
to give the system a month’s trial, commencing on 15th April 
last. During this*period the cars ran well and gave no 
trouble as far as their electrical and mechanical equipment 
was concerned, but the Highways Committee considered that 
from a traffic point of view it was impracticable, as the result 
of so short a trial, to form an accurate opinion as to the ulti- 
mate success or otherwise of the adoption of single-deck coupled 
cars. Accordingly it decided to apply to the twoauthorities to 
sanction further experiments, this time with coupled double- 
deck cars on the Victoria Embankment-Tooting route. Further 
experiments on the Hampstead route with the single-deck 
coupled cars between the hours of 7 and 9 a.m. and after 
7 p.m. were proposed as an alternative by the Board of 
Trade ; but the Commissioner of Police was not so com- 
placent. Apparently, although the cars had worked well 
mechanically, he was by no means pleased with their effect 
on the other traffic on the route used for the experiment. 
He replied toa request for his consent to a continuance of 
the running of the coupled cars that he felt that no advan- 
tages were ‘‘ likely to accrue which would in any way com- 





_| pensate for the obstruction and dangers incidental to the use 


of trailer cars.’ Thus matters arrived at a deadlock. On 
the one hand the Board of Trade was apparently willing to 
permit further experiments to be made between limited 
hours—which, it is alleged, do not permit of any benefit 
being derived by the tramway service—and on the other 
hand, the Commissioner of Police exercised his veto because 
he considered the use of trailing cars a cause of obstruc- 
tion and possible danger. 

The Highways Committee, however, is by no means con- 
tent to let matters rest where they are. It contends that the 
experiment has never had a reasonable trial; that the hours 
during which it was permitted were not such as allowed its 
benefits to be properly tested; and that the use of trailer cars, 
especially those of the double-decked type, is the only possible 
solution of the problem of satisfactorily coping with the extra- 
ordinary volume of traffic met with in London during certain 
per.ods of the day. It acknowledges that the chief reason 
for the experiment with coupled cars was to furnish a means 
of increasing the carrying capacity of the subway which con- 
nects Southampton-row with the Victoria Embankment. 
Here, in accordance with a regulation of the Board of Trade, 
automatic signals have been installed which limit the 
intervals at which cars can follow cne another. There is 
no doubt whatever that trailer cars would help—so far as pas- 
sengers alone are concerned—in this particular place, especially 
a3, owing to the limited head room, only single-decked cars 
can be used. But, on the other hand, the obstruction offered 
by the cars as they enter and emerge from the entrances to 
the subway on the Embankment and Southampton-row is 
serious enough at the present time, and it would, we think, 
be worse were trailers permitted. The Committee, however, 
denies that the other traffic would suffer increased delay by 
the use of trailercars. Indeed, it asserts that not only would 
the congestion of passengers be decreased, but that actually 
the speed of all vehicular traffic traversing or crossing im- 
portant tramway routes would be increased if two cars joined 
together were to be employed instead of two separate cars. 
It points out also that trailer cars are very extensively used, 
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and have been found successful on the Continent of Europe 
and in the United States of America, where the speeds 
allowed are considerably higher than those general in 
this country. It, moreover, claims that there would be an 
added safety in running, because it is extremely improbable 
that the brakes of both cars would cease to act, whereas the 
brakes of individual cars have been known to fail. In fact, 
it is so certain that what it proposes is the only correct 
method of dealing with the state of affairs which exists, that 
it is determined to put it in operation if by any means it can 
be managed. It realises, however, that the circumstances of 
the case will only be met by an appeal to Parliament, and it 
is accordingly recommending to the Council that a Bill to 
attain the end in view should be introduced during next 
session. 








BRENTWOOD SEWAGE DISPOSAL WORKS. 


THE new sewage disposal works at Brentwood are now nearing 
completion, and the following description of them has been 
abstracted from a paper which was read before a meeting 
of the Institution of Municipal Engineers, held at Brentwood on 
the 28th uit. The paper had been prepared by Mr. J. Edward 
Willcox, of the firm of Willcox, Raikes and Reed, the consulting 
engineers who designed and carried out the works. 

It appears that the district embraced in the drainage area com- 
prises the whole of the urban district of Brentwood and portions 
of the parishes of South Wealds and Shenfield, in the rural district 
of Billericay, the sewage disposal works being under the control of 
a joint committee appointed by the urban and rural district 
councils, The area of the urban district is 460 acres, and the 
rural district 180 acres, making a total of 640 acres. The urban 
district bas a population of about 6925, the number of houses 
being approximately 1400. The population of the rural district is 
3555 and the number of houses 740, so that the present population 
of the whole area may be taken at 10,480. The volume of sewage 
is comparatively high for the population, the dry weather flow 
having been gauged in February, 1907, at 191,000 gallons per 
24 hours. For the new works a dry weather flow, estimated ona 
basis of 25 gallons per head, of 300,000 gallons, has been taken. 

The sewage is at present dealt with by chemical precipitation, 
lime being used as a precipitant, and the tank effluent treated on 
land, the area of that portion of the sewage farm which can be 
irrigated being about 25 acres. Owing to the insufficient area of 
the farm, a septic tank and contact beds were provided some ten 
years since, but have proved insufficient to deal with the sewage. 
In 1907 the Local Government Board were asked to sanction a 
scheme to treat the sewage biologically on the most modern 
lines. The whole of the sewage from the drainage area is to 
be delivered by gravitation, discharging into a detritus tank, 
screens being provided to remove such floating matter as 
straw, twigs, rags, &c. From the detritus tank the sewage will 
pass to an overflow chamber, where arrangements are provided by 
means of penstocks and bell-mouth overflows for discharging the 
whole of the storm sewage up to three volumes of the dry weather 
flow into the sedimentation tanks. All beyond this volume will 
pass to the storm sewage tanks. A washout is provided for 
emptying the overflow chamber on to the sludge beds. 
overtiow chamber the sewage will flow to the sedimentation tanks. 
These are four in number, rectangular in shape with concrete 
floors—paved with blue brick—and foundations, and blue brick 
walls. Each tank is 100ft. long by 30ft. wide, and has an average 
depth of 6ft. The total capacity is 450,000 gallons. The tanks 
for the dry weather flow are placed centrally and flanked on either 
side by storm sewage tanks of similar dimensions. 

The sewage will be brought from the overflow chamber into the 
main inlet channels, from which it will be admitted to the tanks 
over a weir constructed the whole width of the tank. Weir outlets 
the whole width of the tanks will also be provided at the outlet 
end, and scum boards at each end of the tank. The tank effluent 
will pass over the outlet weir to an effluent channel, which is con- 
trolled by penstocks, by means of which it may be delivered to the 
tank effluent chambers, filters, or land, and the storm sewage to 
the Ingrebourne River. 

For the purpose of emptying the liquefying tanks, the super- 
natant water will be drawn off by fioating arms fitted with valves, 
the tank being emptied down to top sludge level, and the super- 
natant water conveyed by gravitation and distributed over the 
irrigation area. The sludge wil! be run out at the inlet or lowest 
part of the tank to the sludge beds, the floors of the tanks being 
inclined longitudinally and transversely to assist this operation. 
The effluent from the liquefying tanks will, if necessary, be passed 
through an effluent tank still further to reduce the solids 
and remove colloidal matter before being allowed to flow to the 
tilters. There are to be two tank effluent tanks with dosing 
chambers attached, which will control the feeding arrangements 
to the high and low-level filters. The tank effluent tanks are 
constructed on the ‘‘ Dortmund” principle with conical concrete 
bottoms and walls of brindle brickwork, each tank being 16ft. 
syuare, 13ft. 6in. deep, and having a capacity of 13,000 gallons. 
An emptying pipe is to be provided to each tank, so as to discharge 
the effluent over land. Tne tanks will be fed near the bottom, 
and the sewage rising upwards will pass over weirs, and thence 
through asmall strainer to the dosing chambers of the filters. The 
head of water in the tanks will be utilised for forcing the sludge 
up to the necessary level to discharge on to the sludge beds. 

Adjoining the tank effluent tanks are-to be the high-level dosing 
chambers for feeding the filters, these being octagonal in shape, 
and each having a capacity of 700 gallons Arrangements are to 
be provided by which the tank effluent can be brought direct to 
these dosing chambers without passing through the tank effluent 
tanks when the amount of solids in the effluent, and the absence 
of colloidal matter, permit of this. An overflow is also to be 
provided to the low-level dosing chambers. Alternating syphons 
are also to be fitted in each chamber. 

The filters are six in number and circular in shape, having a 
diameter of 93ft. and an average depth of 5ft. .'The filtering 
medium is to consist of clinker, carefully graded, screened, and 
washed. The walls are of brickwork and the floors of concrete, 
inclined to a central chamber. Half-pipe channels are provided in 
the floors, covered with slotted tiles, for collecting and conveying 
the filtered sewage to the central effluent chamber. Distribution 
is to be effected by means of Candy-Whitaker distributors, each 
provided with four arms, the holes being spaced to effect even dis- 
tribution over the whole area of filters. The filters are arranged 
in two tiers, three being at the high level and three at the low 
level, so that double filtration can, if found necessary, be resorted 
to, the filtered effluent from the high-level filters being then dis- 
charged into the dosing chambers feeding the low-level filters. 

From the filters after single or double filtration, the filtered 
effluent is to be collected in a main effluent chamber and to be 
conveyed to a humus tank constructed on the ‘‘ Dortmund” 
principle, circular in shape, 23ft. diameter and 17ft. 6in. deep, 
the bottom being of concrete, and the walls of brindle brickwork. 
This humus tank is to have a capacity of 25,000 gallons, and from 
it the etfiuent will be discharged direct to the Ingrebourne River. 
A by-pass chamber is provided to divert the filtered effluent direct 
to the river should it be found unnecessary to pass it through the 
humus tank. Provision is also made for emptying the deposited 
matter by syphonage on to the sludge beds. 

The sludge from the tanks, tank effluent tanks, and deposit 
from the humus tank is to be discharged by gravitation on to 
sp-cially constructed sludge beds. These bedsare four in number, 
each 80ft. by 50ft., the floors and walls being constructed of con- 
crate. Underdrains are provided, over which Qin. of clinker is 


p-aced, on to which the sludge will be run from the inlet chambers, 


From this ; 





Arrangements have been made for drawing off any supernatant 
water from the top of the deposited sludge, this being a new 
feature, by means of an adjustable weir to each bed, by means of 
which it will be discharged into chambers and flow to the irriga- 
tion area for treatment on land. The underdrains will also dis- 
charge into these chambers, and be treated in a similar manner. 

The irrigation area consists of some thirteen acres, on to which 
supernatant water and liquid from the sludge lagoons will. be 
discharged by gravitation and distributed at various points on this 
area from brickwork chambers with penstocks., 

The general contractors are W. and C French, of Buckburst 
Hill, the Candy-Whitaker type of sprinkler being supplied by 
Ham, Baker and Co., of Westminster, and the screening apparatus 
S. S. Stott and Co., of Manchester. The total cost of the works, 
including the main outfall sewers, will be about £19,000. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

NORTHAMPTON INSTITUTE ENGINEERING Socigty.—Northampton 
Institute. ‘‘ Diesel Engines,” Messrs. J. R. Houston and F. G. 
Parnell. 5.45 p.m. 

GEOLOGISTS’ ASSOCIATION OF LoNDON.—A Conversazione will be 
held in the Library of University College, Gower-street, W.C. 
8 p.m. (morning dress), The Council will meet at 6 p.m., and the 
Illustrations Committee at 7 p.m. 


SATURDAY, NOVEMBER 4rx. 


JUNIOR INSTITUTION OF ENGINEERS.—Caxton Hall, Westminster. 
A reception by the President, Sir J. J. and Lady Thomson. 7 p.m. 
A Lecture on **Some Physical Experiments” will be given by Sir 
J.J. Thomson. 7.30 p.m. 

BritisH FOUNDRYMEN’S ASSOCIATION: LANCASHIRE BRANCH.— 
Municipal School of Technology. ‘*Patternmaking to Modern 
Requirements,” Mr. R. T. Schofield. 4 p.m. 

ASSOCIATION OF TEACHERS IN TECHNICAL INSTITUTIONS. — 
Borough Polytechnic, Borough-road, S.E. Annual meeting. Dis- 
cussion on ‘*The Board of Education Examinations in Science.” 
4 p.m. 

GEOLOGISTS’ ASSOCIATION OF LONDON.—Visit to the Zoological 
Gardens, Regent’s Park. A Demonstration will be given in the 
Reptile-house by Mr. E. G. Boulenger, Curator of Reptiles. 11 a.m. 
Visit to Museum of Practical Geology, Jermyn-street. Members 
should assemble in the Entrance Hall, where they will be met by 
Dr. Teall, Director of H.M. Geological Survey. 330p.m. A 
Dinner will be held in the evening at the Florence Restaurant, 
Rupert-street, Leicester-square, W. Reception by the President, 
6.30 p.m. Dinner, 7 p.m. 


MONDAY, NOVEMBER 6ra. 

TE INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. ‘‘ Notes on Two-cycle Vil Engines,” Mr. F. Duncan- 
sop. 8 p.m. 

Society OF ENGINEERS.—The Institution of Electrical Engineers, 
Victoria Embankment, W.C. A paper will be read on ‘‘T'wo-cycle 
Engines,” Mr. Robert W. A. Brewer. 7.30 p.m. 


TUESDAY, NOVEMBER 7Ta. 

BaTTERSEA POLYTECHNIC.—Battersea Park-road, S.W. 
Lighting,” Mr. J. G. Clark. 7.30 pm. 

RontceNn Socrety.—Institution of Electrical Engineers, Victoria 
Embankment, W.C. General meeting. Presidential Address. 
8.15 p.m. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S.W. Address by Dr. W. C. Unwin, F.R.S., the Presi- 
dent, and presentation of medals and prizes awarded by the 
Council. Reception by the President in the Library after the 
meeting. 8 p.m. 

WEDNESDAY, NOVEMBER 8ru. 

THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The Institution 
of Mechanical Engineers, Storey’s-gate, S.W. ‘‘Chassis Design,” 
Mr. Howard E. Coffin. 8 p.m. 


THURSDAY, NOVEMBER 9ru. 


BRITISH ELECTRICAL AND ALLIED MANUFACTURERS’ ASSOCIA- 
TION.—36, Kingsway, W.C. Meeting of the Council. 2.30 p.m. 

THE CONCRETE INSTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, S.W. Presidential Address, Sir Henry Tanner, C.B. 
8 p.m. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.— Victoria Embank- 
ment, W.C. ‘Modern High-voltage Power Transformers in 
Practice, with Special Reference to a ‘T’ Three-unit System,” Mr. 
W.T. Taylor. 8 p.m. The presentation of Premiums will take 
place. 


“Cas 


FRIDAY, NOVEMBER 10ru. 


INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL 
SecTion.—Annual Dinner at Grand Hotel, Birmingham. 7.30 p.m. 

PuysicaL Society oF LonpDON.—Finsbury Technical College. 
‘*Reflecting Polariscopes for the Study of Optical Stress in 
Materials,” Prof. Silvanus Thompson and Prof. E. G. Coker. 
‘*The Effects of Holes and Semi-circular Notches in the Distribu- 
tion of Stress in Tension Members” (Demonstrated by polarised 
light), Prof. E. G. Coker. (a) ‘‘A Surface-tension Phenomenon,” 
() ‘Temperature Rise in Drops as they Part,” (c) ‘‘ Temperatures 
of Equidensity of Liquids,” Mr. C. R. Darling. (a) ‘‘ Exhibition 
of a Large Harmonograph,” (/) ‘‘ Physiological Effect of an Alter- 
nating Magnetic Field,” (c) ‘‘ Demonstrations of Acoustical Experi- 
ments, New and Old,” Prof. 8. P. Thompson. 5 p.m. 


SATURDAY, NOVEMBER l1ItTH. 
THE INSTITUTION OF AUTOMOBILE ENGINEERS: 
SecTion.— Visit to Olympia. 
MONDAY, NOVEMBER 13r8. 


THE INSTITUTE OF SANITARY ENGINEERS.—Caxton Hall, West- 
minster, S.W. ‘*Camp Sanitation: My Experiences during the 
Annual Training, 1911,” Sergeant Dunworth. 8 p.m. 


GRADUATES’ 


TUESDAY, NOVEMBER 14Tu. 

INSTITUTION OF CiviL ENGINEERS.—Great George-street, West- 
minster, S.W. Papers: ‘‘The Loch Leven Water Power Works,” 
Mr. Alfred Henry Roberts, and ‘‘The Hydro-electric Plant in the 
British Aluminium Company’s Factory at Kinlochleven,” Mr. 
Frederic Bolton Sonnenschein, 8 p.m. 


WEDNESDAY, NOVEMBER 15ra. 

LIVERPOOL ENGINEERING SocteTY.—Probably at Liverpool Uni- 
versity. ‘‘The Function of the Laboratory in the 'l'raining of an 
Engineer,” Professor E. W. Marchant. . 8 p.m. 

YORKSHIRE LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The first general meeting will be held at the Hotel 
Metropole, Leeds. The Chairman, Mr. T. Harding Churton, 
M.1.E.E., will deliver his Opening Address. 7.30 p.m. 


FRIDAY, NOVEMBER 177TH. 
THE INSTITUTE OF MARINE ENGINRERS,—Annual Dinner at 





Grand Hall, Hotel Cecil. The Marquis of Graham will proside 


SATURDAY, NOVEMBER 18rn, 

JUNIOR INSTITUTION OF ENGINEERS.—Visit to the Tottenham 
and Edmonton Gas Light and Coke Company’s Works, Tottenham 
3 p.m. : 

THE STEPHENSON Society. — Visit to the South Metropolitan Gas 
Company’s Works, Meet at Canal Gate of Works, 589, Old Kent- 
road, 3.15 p.m. 

SATURDAY, NOVEMBER 25ra. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute 
Bride-lane, Fleet-street, E.C. ‘Liquid Fuel,” Mr. F. S. L. John. 
son. 6.45 p.m. 

NortH-East Coast INSTITUTION OF ENGINEERS AND Suip- 
BUILDERS: GRADUATES’ SECTION.—Bolbec Hall, Westgate-road 
Newcastle-upon-Tyne. ‘‘Some Notes on the Strength of Ships,” 
Mr, W. Ayre. 


TUESDAY, NOVEMBER 28rn. 

JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec. 
trical Engineers, Victoria Embankment, W.C. Presidential 
Address, *‘ Engineering Considerations in Wireless Telegraphy,” 
Commendatore G. Marconi. 8 p.m. 


WEDNESDAY, DECEMBER 13tu. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘‘Modern Methods 
of Water Softening,” Mr. J. J. Lassen. 8 p.m. 


SATURDAY, DECEMBER 1é6rtu. 


THE STEPHENSON Society.—Visit to the Central London Rail- 
way’s Works and Generating Station at Caxton-road, Shepherd's 
Bush. Meet at Shepherd’s Bush Station, 3 p.m. 


SATURDAY, DECEMBER 30rx. 


INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Boiler Shop Design,” Mr, W. J, 
Bennett. 6.45 p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Steel Rebate Scheme Details. 

It is now possible to give details of the important engi- 
neering steel rebate scheme, in which this district is nearly as 
much interested as the other heavy steel-making centres of the 
country. The schedule of materials on which the rebate of 5s. per 
ton will be paid is as follows:—Plates of ship, bridge, and tank 
qualities ; — and ar quality plates, if not for boilers, 
jrin. and upwards (i ¢., all plates ,,in. and upwards other than 
boiler, chequer, and high-tensile plates); also angles, tees, and 
channels ; all descriptions of bars, including flats, rounds, and 
squares; stay bars, bulb angles, bulb tees, plain bulbs, and 
zeds. From the list of materials it will be seen that the 
scheme applies equally to bridge—and, it is assumed, railway 
wagon—building and other constructive engineering steel as 
to shipbuilding material The tank makers are also in- 
cluded, but at present, at any rate, it looks as though the 
so-called ‘‘ Lancashire” steel boiler makers were out of it. The 
rebate, of course, is only to be paid to consumers who boycott 
German steel, and who confine their purchases strictly to British 
material, and even then only to material rolled by firms who are 
adherents of the English and Scotch Steel Makers’ Associations. 
It is, however, announced that the purchase of the following class 
of steel rolled by other than the associated firms will not be 
regarded as a breach of the arrangement :—Untested angles and 
tees under five united inches, untested plates under Sin. wide, 
untested rounds and squares under I4in. diameter. 


Staffordshire Works Included. 

The agreement embraces in all twenty firms, scattered 
over West Scotland, the Cleveland district and the Midlands, the 
last-named firms being the Earl of Dudley's Round Oak Works, 
Limited; Alfred Hickman, Limited, Wolverhampton (for sections 
only) ; the Lilleshall Company, Limited, Shropshire ; the Shelton 
Iron, Steel and Coal Company, Limited, North Staffordshire ; 
Stewart and Lloyds, of Glasgow and Birmingham ; and the Froding- 
ham Iron and Steel Company, Limited, Lincolnshire. To secure 
the rebate consumers have to present to the makers, within three 
months after the date on which it falls due, an invoice stating the 
tonnage and the amount claimed, and panied by a declara- 
tion that no foreign or unassociated steel has been used. It is 
important to note that the rebate will not apply to steel sold for 
export. 


Manufactured Iron Busy. 

Employment at the Staffordshire bar mills continues very 
brisk, and the output is heavy. The pressure is particularly 
marked in the merchant bar branch, and producers are in arrear 
with deliveries. The range of quotations is still £610s. to 
£6 12s, 6d., delivered Birmingham, with the bulk of business now 
being done at £6 12s, 6d., while for prompt deliveries by team 
makers quote £6 15s. Producers of best bar iron also continue 
busy. The demand for common sorts for nut and bolt making, 
and for fencing, is active, and in the absence of Belgian iron prices 
are very firm at £6 2s. 6d. and £6 3s. 9d. upwards. Business in 
gas strip keeps up very well, and makers are busy, but the 
actos | advance in the association price, which now stands at 
£6 12s, 6d. to £6 15s., has not yet been declared. Marked bars 
are £8 to £8 12s. 6d. 





Galvanised Sheet Iron. 

The experience of galvanised sheet manufacturers leaves 
much to be desired. In the aggregate business is no smaller in 
volume than in preceding autumns, but productive capacity 1s 
much larger owing to the laying down of new mills. Quotations 
are from about £11 7s. 6d. to £11 12s, 6d. (f.o.b. Liverpool), but 
these figures are not firmly held. For inferior brands business can 
be done at £11 5s. or less, and for standard makes producers are 
not able to get more than £11103, During the past week spelter 
has further eased £1 per ton, current prices of virgin spelter on 
the London market being £26 5s. to £26 103. for ordinary and 
£27 5s. to £27 10s. for special sorts, Hard spelter is £22 10s. f.0.b. 
London. Business in black sheets is only moderate, and quota- 
tions are unchanged at :—Singles, £7 103. to £7 123. 6d.; doubles, 
£7 12s. 6d. to £7 15s.; and trebles, £8 2s, 6d. to £8 5s. 





Pig Iron Trade. 
In some directions the tendency of pig iron prices is still 
upwards. In spite of depressing reports from Middlesbrough, the 


market in this district is distinctly firm, and the wonderful 
activity of the bar iron trade is reflected in higher quotations for 
raw material. Most smelters are well booked, and, as stocks are 
low and the prospects are believed to be good, there is a disin- 
clination to do business far ahead at present prices. Staffordshire 
part-mine iron is generally quoted at from 51s. to 52s. ; Northamp- 
tonshire sorts, 493, to 50s. ; and Derbyshire, 51s. to 523. Some 
Northampton forge brands are as low as 48s. Staffordshire 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 


The Month’s Trade. 

THERE are again few features to note in the trading of 

the past month, cary as compared with the opening period 
wrices to some extent rule firmer. In English bran 8 prices have 
Pied very steady, although with the exception of Derbyshire, 
which was the turn dearer, there was no other quotable change to 
note, Scotch iron was also in sellers’ favour so far as Eglinton and 
(artsherrie were concerned by about 3d. to 6d., but Glengarnock 
remained unchanged. West Const hematite closed rather weaker, 
but Kast Coast shows no change. Finished iron rules very steady, 
and in steel considerable interest is taken on the rebate in connec- 
tion with the new combination, but, so far it does not appear to have 
a(fected this market to any material extent. Copper closes gene- 
firmer, and sheets are 20s. per ton higher on the month 
Copper tubes, brass tubes, and condenser are all fractionally higher, 
and yellow metal is also about 4d. per lb. dearer. Sheet lead con- 
tinues to appreciate in value, and again registers an advance of £1 
Tin ingots, English, still fluctuate, but close much higher. 


rally 


per ton. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s,; Staffordshire, 
nominal, Bis, 6d. to 54s.; Derbyshire, 55s.; Northamptonshire, 
54s, 10d. to 55s. 3d.; eer age ge — brands, 55s, 10d. to 
56s. 4d. Scotch: Gartsherrie, 60s. 6d. to 61s.; Glengarnock, 58s, 9d. 
to 59s. 3d.; Eglinton, 58s, 3d. to 58s, 9d., delivered Manchester. 
West Coast hematite, 63s. 6d. to 64s.; East Coast ditto, 
61s. 6d., both f.o.t. Delivered Heysham: Gartsherrie, 58s. 61. 
to 59s.; Glengarnock, 56s. 9d. to 57s, 3d.; Eglinton, 56s. 3d. to 
56s, Sd. Delivered Preston: Gartsherrie, 59s. 6d. to 60s.; Glen- 
arnock, 57s. 9d. to 58s. 3d.; Eglinton, 57s. 3d. to 57s. 9d. 
‘inished iron: Bars, £7; hoops, £7 7s.. 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £6 15s. to £7 5s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; 
boiler plates, £7 15s. to £7 17s. 6d.; plates for tank, girder, and 
bridge work, £7 to £7 5s.; English billets, £5 5s. to £5 7s. 6d.; 
foreign ditto, £4 15s. to £4 17s. 6d.; cold drawn steel, £9 5s. to 
£9 10s. Copper: Sheets, £72; tough ingots, £59 to £59 10s.; 
best selected, £59 10s. to £60 per ton ; copper tubes, 82d.; brass 
tubes, 7d.; condenser, 8d.; brazed brass tubes, 84d.; rolied brass, 
6id.; brass wire, 6}d.; brass turning rods, 7}d.; yellow metal, 63d. 
to 64d. per lb. Sheet lead, £18 10s, per ton. English tin ingots, 
£193 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
well up to the average, but in house coal there was a rather easier 
feeling, with the exception of best qualities, which are still difficult 
to obtain and prices remain fairly steady. There was not quite so 
much inquiry for steam coal, and prices slightly favoured buyers. 
Shipping coal trade was about as usual. 


The Cotton Trade. 

The cotton trade of Lancashire has been extremely good 
during the past month, and the decline in the prices of the raw 
material has helped both the spinners and the manufacturers to 
show better margins of profit. At the beginning of October the 
price of ‘‘middling spot” American cotton was 5.75d., and this 
price fell to 5.12d. by the last day of the month. .The fall is due 
chiefly to the crop prospects, which are extremely favourable. The 
third ginning report, published on October 25th, showed that the 
total ginned up to October 18th was 7,741,000 bales, which com- 
pares with 5,424,000 bales in 1910, 5,531,000 in 1909, and 6,296,000 
in 1908. Experts estimate the total crop at 14,000,000 bales. An 
improvement in the engineering trades of the district must surely 
follow such a remarkable development in the staple industry. 


Water Supply. 

The recent heavy rains in the Longdendale district have 
put an end to the dearth of water which Manchester and dis- 
trict has been suffering from for some months, and there is a pro- 
bability that the full daily supply will again be available shortly. 
Bradford has been in a worse position in this respect than Man- 
chester, and, although the hours of supply are being extended, the 
situation is still serious, 


Mersey Dock Board. 

The accounts issued by the treasurer of the Mersey Docks 
and Harb ur Board for the year ended July Ist last show a total 
income from rates and dues of £1,340,802, and rents and other 
receipts made a total of £1,768,352. The total expenditure 
amounted to £1,654,520, leaving a credit balance of £113,831, of 
which £100,000 is carried to the sinking fund account. The 
expenditure on the engineer's department was £219,355, Com- 
pared with the previous year, the receipts in rates and dues show 
an increase of over £52,000 ; the gross tonnage using the port was 
over 35,000,000, an increase of nearly 2,000,000 tons. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is no change for the better in the condition of the 
hematite pig iron trade of this district. In fact, the position is 
rather the other way, for there is increased quietness throughout 
the trade. The demand for iron is badly lacking in life, and 
makers are not doing a great deal of new business, and that 
which is coming to hand is for only moderate tonnages. Steel 
makers are the largest users, and so far as local requirements are 
concerned they keep pretty fair; but on general account things 
are quiet, and from colonial and continental sources little iron is 
being called for. Makers are rather easier in their prices, and 
are quoting 623. 6d. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. For special sorts of iron there is a 
steady call on the part of nsers in the Midlands and also from 
the East Coast ; but this trade never reaches large proportions. 
In warrants there is little or nothing being done. Sellers are 
quoting 61s. per ton net cash, and buyers are offering 60s, 9d. per 
ton. The stores of warrant iron have been brought down slightly, 
and now represent in the aggregate 51,077 tons. 


Iron Ore. 

The iron ore mines in the district keep pretty well 
employed, and the output is steady. Locally the demand is rather 
easter. A good tonnage of iron is being sent out of the district, 
Scotland still being a large buyer both of Cumberland and Furness 
sorts, but F yee age 4 of the former. (ood average sorts of ore 
are quoted at 10s, to 12s., and the best Hodbarrow ores run as 
high as 19s, 6d. per ton net at mines. Spanish ores are in fair 
demand, but the deliveries have fallen off rather of late. The 
best classes are quoted at 20s. per ton delivered. A cargo of Irish 
ore arrived at Barrow last week from Glenarm. 


Steel. 


The chief feature of the steel trade both at Barrow and 
at the Moss Bay works is the output of rails, The mills continue 
to be well employed on home and colonial orders.’ The new 
business being offered is not by any means large, but contracts 
come to hand from time to time to keep the mills going at the 
present rate of output. Deliveries have been made of rails from 
Barrow to Dublin of late. Heavy sections receive most attention, 





and these are quoted at £5 123. 6d. to £5 15s. per ton. Light 
rails are quoted at £6 5s., and heavy tram sections at £8 10s., and 
both represent limited trades. For steel shipbuilding material 
there is a full demand on every hand. Locally many heavy 
castings besides ship and boiler plates are required. No business 
is being done locally. For tin bars and steel bars there is a steady 
= on home account. Other steel sections represent quiet 
trades, 


Shipbuilding and Engineering. 

The demand for new tonnage is quiet at present, but 
tenders are being prepared at Barrow for new Admiralty work, 
which will be given out about the end of the year. Much progress 
: being made with the fitting out of the Princess Royal at 

arrow. 


Fuel. 
The demand for coal is steady, but quiet. Good sorts of 
Lancashire or Yorkshire steam coal are at 12s. to 16s. per ton 
delivered. ‘The demand for coke is easier at late rates. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions, 

THERE are no signs of any diminution in the volume of 
orders and specifications coming to hand in almost all branches of 
the steel trades, and full employment continues to be the rule. 
The local rolling mills, owing to the heavy influx of work during 
the past few months, have raised their charges for rolling down 
material by 5 per cent., the increase coming into force as from 
November Ist. This marked activity at these mills reflects the 
busy times at present enjoyed by makers of a great variety of light 
steel products, Makers of engineers’ tools and general requisites 
report that large consumers are increasing stocks, having found, 
as a result of the recent upheaval in the transport services, that 
their policy of keeping stock at a minimum had its disadvantages. 
The general outlook is good. 


The Coal Trade. 

The steam coal trade is being materially strengthened by 
the final rush for loadings before the close of the shipping season 
proper. Collieries continue to be greatly pressed for deliveries 
against contracts. These are in many cases much in arrear, the 
stoppages, irregular workings, and general upset caused by the 
recent labour troubles having left a legacy of arrears which has 
not yet been overtaken. Any available lots of suitable coal are 
readily snapped up by exporters anxious to complete loadings. 
The industrial demand is well maintained, and with the railwa: 
companies also buying in the open market, there is little fuel avail- 
able on the market, and high prices have been paid for accommo- 
dation lots. It is also stated that some contracts have been 
renewed over next year at advances of ls. per ton. Current 
quotations at the pits may be given as follows :—Best South York- 
shire hards, 10s. to 10s. 6d.; t Derbyshire, 93. 6d. to 10s. 3d.; 
steam nuts, 8s. to 93., all per ton. Deliveries of gas coals are on a 
large scale, full contract supplies being demanded. 


House Coal. 

The quieter tone noted a week ago in the house coal 
trade continues. Some local merchants are incurring siding rent 
charges, which in itself is pretty good evidence that things have 
settled down quickly from the unusual state of activity a few 
weeks ago. From the London and Eastern markets orders are less 
numerous, merchants apparently anticipating price reductions, 
but, as a rule, collieries are still well supplied with orders for the 
better class of fuel. The short supply of empty wagons is also 
interfering with outputs, and the railway traffic is not working 
altogether satisfactorily. Prices are easier, and some reductions 
are being given to attract orders, but current market prices are 
still 1s. to 2s, above contract rates, and merchants are being 
charged full prices on all excess quantities taken on contracts, 
Best Barnsley softs are 12s. to 12s. 6d., seconds 10s, 6d. to 11s. 6d. 


Slacks. 

Supplies of slacks are larger as the result of the better 
working of the pits, which are mostly working practically full 
time ; and for the moment prices, as noted last week, are easier. 
Some spot lots can be picked up, and several qualities are 3d. down 
in price. The best qualities are relatively tirmer, and collieries 
are asking 6d. to 9d. per ton advance for contract renewels. 
Current quotations :—Best washed smalls, 5s. 9d. to 63, 3d.; best 
hard slacks, 5s. 6d. to 5s. 9d.; seconds, 4s, 3d. to 4s. 9d., all per 
ton at pits. : 


Pig Iron, Alloys, and Scrap. 

No improvement can be noted in the condition of the 
market for practically all kinds of pig iron, alloys, and scrap. The 
only material showing any strength is best wrought iron scrap, 
which is scarce and dear. As regards the others, prices are not 
quotably altered, but there is no life in the market. East Coast 
hematite mixed numbers are offered at 68s. net for forward 
delivery. Generally speaking, deliveries against contracts are on 
a heavy scale. Ferro-vanadium is selling at 14s. per lb., a decline 
of 33. per Ib. on the prices ruling earlier in the year. Tungsten is 
quoted at 2:, 5d. perlb. Bar iron and semi-steel is firm and in 
active request Quotations :—East Coast mixed numbers, 67s. 3d. 
net ; West Coast ditto, 733. to 75s., less 24 per cent. discount ; 
Lincolnshire No. 3 foundry, 50s. 6d.; ditto, forge, 493. 6d.; ditto, 
hasic, 523.; Derbyshire foundry, 50s. 6d.; ditto, forge, 48s. to 
48s, 6d., all per ton net delivered Sheffield or Rotherham. Bar 
iron, £7 ; hoops, £7 5s.; basic billets, £5 5s. to £5 15s.; billets 
(high carbon), Siemens, £7 5s. to £7 10s. Swedish material for 
the crucible steel industry is weaker. 


Finished Trades. 

As regards the report of a new armour plate invention 
reported from Germany, inquiries in Sheffield show that little 
attention is being paid to the statements. Constant experiments 
and, it may be added, innumerable patented and unpatented ideas 
come before the armour plate Ymakers in the course of a year, and 
the one reported is apparently not regarded in a serious light by 
British makers, The various works are busily employed, both in 
the ‘‘ heavy” and light trades. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 


Ir is evident from the monthly statistical returns that 
the Cleveland pig iron trade, so far as regards volume, is in a 
generally satisfactory condition, and that over-production is no 
longer a matter of complaint. But what is certainly the unsatis- 
factory feature is the lowness of prices, which sellers do not seem 
to be able to remedy to any considerable extent in face of the 
heavy stock of warrants in the public stores. It is true that the 
stock is being reduced—it is close upon 24,000 tons less than it 
was, but is still over 577,000 tons, and the operators in warrants 
keep the prices between 46s. and 47s, per ton; this week the 
fluctuations have been about 46s. 3d., and second hands are selling 
makers’ No 3 iron at prices a little above that, 46s. 74d. having 
been their quotation all the week for prompt f.o,b. deliveries. 





But the majority of producers are not disposing of their iron on 
such poor terms ; in fact they have become rather independent, as 
they have not much in the way of stocks and fairly well-filled 
order books, while their deliveries are very good both on export and 
inland account, the latter especially. A good deal of Cleveland pig 
iron is going to the loca) foundries as well as to the Mid!ands, while 
Sheffield is taking more hematite. The makers therefore are 
asking and realising not less than 47s. per ton for early f.o.b. 
deliveries of No. 3, and firms whose brands are not to be found in 
the public warrant stores are getting 48s., 49s., and even 50s. for 
No. 3 prompt delivery. Second hands are not quite so keen to 
sell as they were, because they may be able to get better prices 
before the northern shipping closes. Quite a rush for Cleveland 
pig iron must be looked for as soon as there is normal water in the 
Elbe, Oder, and the Rhine, for a lot will have to be delivered in a 
very short time. The sales of late have been mainly carried 
through by the merchants, as, being able to get cheap warrants, 
they have been underselling the makers ; but they could only do 
this where the consumer was not particular about the brand which 
was supplied to him. No. 1, which is very scarce, has been sold 
this week at from 503. 6d. to 50s. 9d. per ton, No. 4 foundry at 
46s. ldd., No. 4 forge at 45s. 104d., and mottled and white at 
45s. 74d. per ton, all prompt f.o.b, delivery. 


Hematite Pig Iron. 

Traders look in vain for improvement in the East Coast 
hematite pig iron business, though apparently almost everything 
is in favour of a revival. In the ordinary course briskness in the 
steel industry heretofore has always brought about a like state of 
affairs in the hematite iron trade, but that is not the experience at 
present ; indeed, the makers of hematite iron find their business 
even less satisfactory than that of the producers of ordinary Cleve- 
land iron in the matter of prices and profits. The cheapness of 
West Coast warrant iron is one of the factors against better prices 
for East Coast iron, and the former is being sold for even less than 
the latter. The situation is undoubtedly disappointing for pro- 
ducers of hematite iron in this district. Mixed numbers can easily 
be got at 60s. 6d. per ton for early f.o.b. delivery, both from 
makers and second hands, and it is reported that 61s. 6d. per ton 
has been taken for deliveries over the first half of next year, though 
there seems to be every probability of the cust of production being 
advanced owing to the increasing prices of materials. 


Ironmaking Materials. 

The merchants in this district, on the strength of the 
large purchases of Rubio ore made by German consumers, have at 
last further advanced their quotations, and now most of them are 
asking 20s. per ton. This, however, is a nominal price, because 
consumers refuse to give it, and there is an utter dearth of orders 
given out, though ironmasters in Wales and Scotland are reported 
to have bought fairly heavily, and have given the rates which the 
merchants are at present asking. The latter have not only to pay 
more to the Spanish mineowners, but they have also to make 
allowance for substantially higher rates of freight. It does not 
seem, therefore, that cheaper ore will be forthcoming, but con- 
sumers in this district have not yet made up their minds to buy in 
any considerable quantities. There have been some fair purchases 
of Swedish ore, and for delivery a good way ahead, but consumers 
here have not the confidence of the Germans, who in some cases 
have bought ore for delivery up to 1927. Fuel isin brisker demand, 
and the outlook in this branch of trade is quite encouraging. 
Furnace coke has been put up to 15s. per ton, delivered at Middles- 
brough, and further advances are expected. With both ore and 
fuel going up in value there is little room for profit on East Coast 
hematite iron when no more than 60s. 6d. can be got for mixed 
numbers. 


October Stock Return. 

The return issued with respect to the stock of Cleveland 
pig iron in the public warrant stores for October is the most 
satisfactory that has ever been published in any month for more 
than three and a-half years. Between June, 1908, and July, 1911, 
there was never a single month in which a decrease was reported, 
and the stock in Connal’s stores went up from under 48,000 tons 
to 600,000 tons. On August 19th last the stock reached its recent 
maximum—601,473 tons, and for the last three months the stock 
has been steadily declining—in August the decrease was 4718 tons, 
in September 2386 tons, and in October no less than 15,885 tons, 
the aggregate decrease over the last three months being thus 
22,989 tons, and from the maximum quantity held there has been 
a decline of 23,953 tons, the stock at the end of October being 
577,520 tons, of which 539,836 tons was No. 3 quality. The move- 
ment in stocks is now in the right direction, and ought to help on 
an improvement in tone and prices. 


Improving Exports. 

The shipments of pig iron from the Cleveland district 
during October turned out to be much better than had been looked 
for, reaching 115,003 tons—a quantity attained in only two pre- 
vious months this year. The September export was exceedea by 
8310 tons, and that of October last year by 3629 tons, while last 
month’s figures were 3606 tons above the average for October. 
The war effected the deliveries of pig iron from this district to 
Italy, for only 912 tons were sent, whereas the monthly average 
for some years past has been over 11,000 tons. Deliveries to Ger- 
many have been on a comparatively small scale—12,115 tons— 
that being in great part due to the unprecedented drought in the 
rivers, which has prevented the iron being sent forward from 
Hamburg and the other ports to the consumers in the interior and 
in Austria-Hungary, and some contracts have been cancelled in 
consequence, German iron being taken instead. Deliveries of pig 
iron to Japan have shown a very considerable increase, as have 
also those to Canada and Scotland. The total shipments of pig 
iron from the Cleveland district this year have reached 1,058,285 
tons—the best since 1908; and they compare with 994,501 tons 
last year and 1,018,145 tons in 1909. 


Manufactured Iron and Steel. 

The activity at the finished iron and steel works in this 
district is very well maintained, and there seems to be every 
probability that this state of affairs will be continued for a long 
time. The manufacturers have not advanced their quotations yet, 
but things have so far improved that buyers are giving the prices 
more readily than for a long time; there is not the tendency to 
beat down prices that has been reported hitherto. There is thus 
a great contrast between the condition of business in the manu- 
factured branches of the iron and steel industries and that of the 
pig iron trade. Heavy steel rails are firm at £5 12s. 6d. per ton 
net f.o.b., and the outlook for manufacturers thereof is very 
encouraging, as railway construction abroad is altogether promising. 
The plate and angle manufacturers have done very well during 
the last fortnight in the matter of booking new orders, and the 
distribution of the further Admiralty orders for war vessels will 
help to raise the prices for commercial tonnage by circumscribing 
the competition. Steel ship plates are at £6 15s., and iron ship 
plates at £6 10s., both less 34 per cent., and delivered at the ship- 
yards on the North-East Coast. Steel ship anglesare at £6 7s. 6d., 
iron ship angles at £7, steel bars at £6 5s., iron bars at £7, steel 
hoops at £6 12s, 6d., steel strip at £6 10s., steel joists at £6 10s., 
steel sheets at £7 7s. 6d., all less 24 per cent. f.o.t. Where the 
quantities required are small higher prices than these are quoted. 


Shipbuilding. 

The yards are very fully occupied, and a greater tonnage 
of shipping is being produced than has ever before been reported. 
The Tyne shipbuilders in the last ten months have launched 101 
vessels, as against 70 in the corresponding part of last year. Last 
month ten st s were | hed, as against three in October, 
1910, Some time ago, on account of the large quantity of Admiralty 
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work secured by it, Palmer’s Shipbuilding and Iron Company 
leased the Hebburn yard and dry dock of Robert Stephenson and 
Co., with the option of purchasing within a specified time. The 
directors have decided that it is advisable to complete the purchase, 
and therefore they propose to raise £400,000, this being required 
not only to purchase the Hebburn works, but also to carry out 
necessary improvements and extensions, and to provide further 
working capital to cope with the company’s increased volume of 
business, 


Coal and Coke. 

The coal trade is very brisk ; consumers, indeed, are 
doing their best to accumulate stocks so as to be prepared for 
eventualities if the threatened Jabour troubles result in stoppages 
of work. Especially is the demand heavy for gas coals, and the 
price of bestis raised to 11s. 6d. per ton, it being thus dearer than 
ons steam coal, which is at 10s. 9d. to 11s. per ton f.o.b. Bunker 
coals are in better demand than supply, and shipowners have now 
to pay 10s. 9d. to 11s. for best and 10s. to 10s. 3d. for ordinary. 
Coalowners are, therefore, getting a share of the strong rise in 
rates of freight, though they have to pay increased rates for the 
conveyance of their coal by sea. Foundry coke is strong at 16s. 
to 17s. per ton f.o.b., with the tendency upwards. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 
The Warrant Market. 

THE Glasgow pig iron warrant market has been quiet 
during the week, and comparatively little business has been done. 
Advices from the United States have been less favourable, but 
there has been a good business on the Continent, so that influences 
drawn from these sources are fairly balanced. There has been a 
lack of local inquiry for warrants. The business done in Cleveland 
iron has been at 46s. 5d. to 46s. 3d. cash, 46s, 64d. for delivery in 
one month, and 47s. 44d. to 47s. 1}d. three months. There is a 
good demand for Cleveland pig iron on the part of Scotch users, 
and the past week’s arrivals at Middlesbrough amounted to 9133 
tons, being 629 tons more than in the corresponding week of last 
year. 


The Scotch Pig Iron Trade. 


The ironmasters continue to make good deliveries of pig 
iron, but fresh orders do not come to hand so freely as could be 
desired. The furnaces in blast number 79, compared with 84 at 
this time last year. Demand on English account has been com- 
paratively quiet, and foreign inquiry is on a moderate scale. Prices 
of ordinary and special brands are generally well maintained. 
Govan and Monkland are quoted f.a.s. at Glasgow, Nos. 1, 56s.; 
Nos, 3, 55s.; Carnbroe, No. 1, 59s. 6d.; No. 3, 55s. 6d.; Clyde and 
Calder, Nos, 1, 61s. 6d.; Nos. 3, 56s. 6d.; Gartsherrie, No. 1, 
62s. ; No. 3, 57s.; Summerlee, No. 1, 623. 6d.; No. 3, 57s. 6d.; 
Langloan, No. 1, 63s.; No. 3, 58s.; Coltness, No. 1, 82s. 6d.; No 3, 
57s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 55s. 6d.; No. 3, 
54s, 6d.; Glengarnock, at Ardrossan, No. 1, 63s. 6d.; No. 3, 58s. 6d. ; 
Dalmellington, at Ayr, No.1, 56s. 6d.; No.3, 54s, 6d.; Shotts, at Glas- 
gow or Leith, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Carron, at Grange- 
mouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per ton. The shipments of 
Seotch pig iron in the past week were 4631 tons foreign and 1986 
coastwise, the total uf 6617 tons, comparing with 7550 in the 
corresponding week of last year. 


Hematite Ore and Pig Iron. 

An item of interest in connection with the ore trade is the 
arrival in Glasgow Harbour a few days ago of acargo of nearly 8000 
tons of iron ore from Chile. The ore is reported to contain almost 
70 per cent. of iron, and it will be fully tested, as the cargo is 
being distributed in varying proportions to the works of practi- 
cally the whole of the Scotch ironmasters, It is stated that the 
freight is about 19s. 6d. per ton, but this rate is expected to be 
considerably reduced by new loading appliances which are in 
course of being finished. There has been a somewhat firmer 
tendency since last report in hematite pig iron. The market for 
Cumberland warrants has been tested by the purchase of 500 tons 
for three months’ delivery at 62s. 14d. per ton, and the cash 
quotation has shown an improving tendency. Consumption of 
hematite iron is on an extensive scale in the district, but the 
cheapness of Cumberland pigs and large stocks have depressed 
prices. For some time, however, makers have been declining to 
make any further concession in prices. Their position has been 
aided and strengthened by the extinction of five hematite fur- 
naces in Scotland owing to the breakdown of blowing machinery, 
and Scotch hematite is now reported to be up about 6d. per ton. 


Finished Iron and Tube Amalgamations. 


The business in finished iron and tubes for weeks past has 
been materially influenced by reports concerning impending amal- 
gamations of makers of malleable iron and tube manufacturers. 
The effect in the cases of tubes and malleable iron has been to 
bring out all possible available business which could be undertaken 
before the end of the year. It is stated that fifteen firms and 
companies engaged in the manufactured iron trade have signified 
their desire for amalgamation, and efforts are being made to over- 
come certain obstacles which seemed to stand in the way of a fusion 
of interests. The combination in the tube trade has also been 
receiving constant attention, and it is reported thatall the makers, 
with possibly one or two exceptions (who are expected to work in 
harmony with the combination) are to join the united company. 
The tube trade is busy, and buyers have had certain offers 
held out to them for contracts extending over the first six 
months of the coming year, and also for the whole twelve months, 
which are spoken of as advantageous in view of the coming 
amalgamation, the promoters of which have been careful to make 
known that they have no intention of charging excessive prices. 


The Steel Rebate Arrangement. 


A circular has been issued on behalf of twenty-three firms 
embraced in the Scotch and English Steel Makers’ Association, 
giving details of the rebate scheme, which is now practic- 
ally in operation. It is headed ‘‘ Notice to Consumers of 
Steel in Scotland and Belfast,” and it states that from 13th 
October last the makers will grant a rebate of 5s. per ton on 
scheduled classes of material, delivered direct from the makers’ 
works to and used by consumers against sales made to 
the consumers direct or through merchants. The rebate 
is to become due in the fourth month following delivery, 
and shall be payable each month thereafter, the amount payable 
each month being that due on the net tonnage of the first month 
of the period kept in hand. To secure the rebate the consumers 
must, within three months after the date it becomes due, present 
to the makers an invoice of the tonnage and amount claimed, 
together with a declaration—signed by principals only—that they 
have not purchased nor received any of the said material manu- 
factured by others than the associated makers. No consumer 
shall be entitled to set off any claim for rebate against the con- 
tract price of the material. If any consumer desires to withdraw 
from the agreement he may do so after giving twelve months’ 
notice, but such notice cannot be given earlier than six 
months from the date of the agreement. In the schedule 
alluded to the following material is specified as that on which 
rebate will be paid :—Ship, bridge, and tank quality plates ; weld- 
ing and flanging quality plates, if not for boilers, ;*;in. and up; 
all plates other than boiler, chequer, and high-tensile plates ; 
angles, tees, channels, flats, rounds, and squares ; stay bolts, bulb 
angles, bulb tees, plain bulbs, and zads, ‘he purchase of any of 


the following material manufactured by other than the associated 





makers will not be considered a breach of the arrangement, viz. :— 
Untested angles and tees under five united inches, untested flats 
under five united inches, and untested rounds and squares under 
liin. diameter. It is also stipulated that the responsibility of any 
maker for the payment of rebate shall not extend deliveries under 
sales made by such maker. The associated makers’ names are as 
follow :—Whlliam Beardmore and Co., Limited ; Bolekow, Vaughan 
and Co., Limited; Cargo Fleet Iron Company, Limited; Clyde 
Bridge Steel Company, Limited ; David Colville and Sons, Limited ; 
Consett Iron Company, Limited; Dorman, Lo and Co., 
Limited ; James Dunlop and Co., Limited ; the Earl of Dudley’s 
Round Oak Works, Limited; Frodingham Iron and Steel 
Company, Limited; the Glasgow Iron and Steel Company, 
Limited ; the Glengarnock Iron and Steel Company, Limited ; 
Alfred Hickman, Limited; the Lanarkshire Steel Company, 
Limited ; Lilleshall Company, Limited ; Palmer's Shipbuilding 
and Iron Company, Limited; the Patent Shaft and Axletree 
Company, Limited; Shelton Iron, Steel and Coal Company, 
Limited ; South Durham Iron and Steel Company, Limited ; John 
Spencer and Sons, Limited; the Steel Company of Scotland, 
Limited ; Stewarts and Lloyds, Limited ; and Samuel Tyzack and 
Co., Limited. 


The Coal Trade. 

There is great activity in the coal trade, and shipments 
are only measured by the capacity of collieries and railway wagons 
to make delivery. Prices of all sorts are hardening, and the coal- 
masters have intimated advances in splint and other kinds of coal, 
to take effect from 1st November, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week's Coal Trade, Cardiff. 

For some years a leading French firm, the Cie. Générale 
Transatlantique, dealt largely in coal with Wales, and had its local 
agent, an authority in the coal measures. Now the troubles con- 
nected with labour, and the strikes which threaten regular trade 
have led to a discontinuance, and it is said that large orders have 
been placed in Durham and in Germany—one of the many losses 
caused by the conduct of the colliers in Wales. Fortunately, 
dealers have placed many orders on contract account, and the out- 
look last week was fairly good, though the tonnage question 
remained difficult, and the storms caused delay in expected 
arrivals, and led to a stiffening of prices. 


Later. 

Much to the satisfaction of coalowners, it was reported that 
the P. and O. contract had been given to Wales. Details with 
regard to contractors and quantities, as well as prices, are not yet 
forthcoming. There was an improvement on Tuesday at the ports, 
though stormy weather still embarrassed traders. Mid-week it was 
said on ’Change that in many cases coalowners had full order 
books up tothe middle of November. A notable feature of the 
mid-week business has been the rush of Italy for Welsh coal. 
Speculation has been active at Cardiff as to the heavy require- 
ments being made. Arrangements have been made for some fifty 
to sixty steamers, carrying between 250,000 and 300,000 tons, to 
load on Italian account in November. This has naturally stimu- 
lated the market, and with the coming of better weather the 
anticipation is that a more regular trade is at hand, and better 

rices. Inquiries on contract account include those of the 

aris-Lyons and Mediterranean Railway for about 100,000 
tons of small steam, 75,000 tons of patent fuel, and 60,000 
tons large steam, to be delivered into truck at Marseilles 
from December to August in respect of the large coal 
and patent fuel, and January to December for the smalls. 
With freedom from storms there is now more animation on Change. 
Most of the Admiralty collieries are reported even to have bcoked 
a large quantity of business over next year. Orders for the lower 
kind of steam coal are not very plentiful. Monmouthshire coals of 
the best kind are in demand ; lower kinds unsteady. Some anxiety 
is felt as to Saturday’s conference between owners and men on the 
minimum question. Latest quotations:—Best large steam, 
16s, 9d. to 17s.; best seconds, Lis. 9d. to 16s. 6d.; ordinaries, 15s. 
to 15s. 6d.; best drys, 16s. to 16s, 9d.; ordinary drys, 14s. 6d. to 


15s. 3d.; best washed nuts, 14s. to 15s.; seconds, 13s, 6d. to | 


14s, 6d. ; best washed peas, 12s, 6d. to 13s, 6d.; seconds, 11s. to 
12s.; best bunker smalls, 7s. 9d. to 8s.; best ordinaries, 7s. 3d. 
to 7s. 6d.; cargo smalls, 6s. to 6s. 9d ; inferior smalls, 5s. 6d. to 
6s. ; best Monmouthshire black vein, 15s. 3d. to 15s. 6d.; ordinary 
Western Valley, 14s. 6d. to 14s. 9d.; best Eastern, 13s. 9d. to 
14s, 3d.; seconds, 13s. 3d. to 13s. 6d. Bituminous: Very best 
households, 17s. to 18s.; best ordinaries, 143. 6d. to 16s. 6d.; No. 3 
Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s, 9d.; smalls, 
10s. 3d. to 10s. 6d.; No. 2 Rhondda, 11s, 9d. to 12s. 3d.; through, 
9s. 6d. to 10s.; smalls, 6s. 3d. to 6s. 9d. Patent fuel, 16s. 3d. to 


/ work at 8, Sydenham-terrace, Newcastle-on-Tyne. 





ljs. Coke: Special foundry, 24s. to 25s.; foundry, 18s. to 
20s. 6d.; furnace, 16s. to 17s. Pitwood, ex ship, 28s. to 30s., | 
scarce. 


Newport (Mon.) Coals. 


great influence on the trading community. The strike of th 
Samlet colliers, Swansea, was settled early in the week, and wo k 
was resumed on the old terms, viz., day work. ° 


Iron and Steel. 

There was another busy week at Dowlais last week and 
all the departments were kept fully employed. The blast furnaces 
Siemens and Bessemers, were kept at work all the week, and the 
Goat and cogging mills were equally busy. Not only have the 
heavy steel rails which India requires been in evidence, but ormall 
and light rails for collieries, fish-plates, and curves and angles have 
occupied the Big Mill, and gutters for underground use hea 
requisitioned, so that a full all-round output was maintained 
Latest quotations :—Pig iron: Hematite mixed numbers, 36s, 104d, 
cash ; 61s. 14d. month ; Middlesbrough, 46s. 3d. cash ; 46s, ld. 
month ; Scotch, 52s. 3d. cash ; 52s. 6d. month ; Welsh hematite. 
66s., d.d.; East Coast, 65s. to 66s. cif. Steel bars: Siemens 
£4 15s, to £5; Bessemer, £4 15s. Iron ore, ¢.i.f. Newport, Mon,. 
Rubio, 18s, 9d. to 19s. 6d. Other quotations: Copper, £55 7s, 6d. 
eash ; £56 2s. 6d. three months, Lead: English, £16; Spanish’ 
£15 10s. Spelter, £26 11s. 3d. per ton. Silver, 25,74. per « : 


Tin-plate. 

Swansea Harbour reports the continuance of a satisfactory 
tin-plate trade. Last week the shipments were 53,230 boxes, and 
receipts from works 106,259 boxes, leaving stock in vans and dock 
warehouses at 135,720 boxes. ‘Trade continues brisk with the 
exception of some minor differences. T'wo disputes were settled at 
the Morriston Works. At Glantawe the millmen have given notice 
against the employment of men belonging to another union, namely 
the Tin and Sheet Union, These notices expired on sat irday 
last, but at a general meeting of the steel smelters’ branch held on 
Saturday it was judiciously agreed to continue work for another 
two weeks, and try and bring about an agreement. Latest: For 
delivery this year prices of tin-plates are unchanged. For forward 
delivery prices are somewhat easier, but the ideas of buyers and 


sellers are a good deal apart. Manufacturers’ prices for next year 
are as follows, but a premium is being asked for delivery this year, 
Bessemer coke 20-14, 133. 44d. per box to 13s, 74d.; ternes, 215, 6d, 


to 25s.; C.A. roofing sheets, £9 to £9 5s.; big sheets for galvanising 
£9 to £9 5s.; finished black plate, £11 to £11 5s.; galvanised 
sheets, 24 g., £11 10s. to £11 15s.; block tin, £191 cash and three 
months, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. ARTHUR MUSKER, late of C. and A. Musker (1901), Limited, 
has started business as a hydraulic and electrical consulting engi. 
neer at 1, Northumberland-avenue, London, W.C. 

THE British Thomson-Houston Company, Limited, is removing 





its Leeds office from Greek-street chambers to Standard-buildings, 
City-square. The telephone number will be the sameas previously, 
namely, 3244 Central. 

HASLAM AND SCHONTHEIL, Limited, of 11, Windsor-place, 


Cardiff, have been appointed selling agents in South Wales and 
Monmouthshire for Edward Bennis and Co., Limited, for the sale 
of their various types of stokers, conveying and elevating plant, 
coal bunkers, &c. 

Mr. WitiiAM C. Mountatn, M.I.E.E., informs us that he is 
retiring from the firm of Ernest Scott and Mountain, Limited, 
and proposes to devote his whole time and attention to consulting 
He has been 
appointed arbitrator by the coal trade to represent a number of 
the principal counties of England in connection with the use of 
electricity in mines. 

WE are asked to state that Mr. Rowland C. Feilding has ceased 
to be a member of the firm of Hooper, Speak and Feilding, 
mining engineers and managers, and that his business address 
will be 18, St. Swithin’s-lane, London, E.C. Mr. Edward Hooper 
and Mr. 8S. J. Speak will remain in partnership, and wiil continue 
to carry on their business at 3, London-wall-buildings, E.C., 
under the style of Hooper, Speak and Co. 








Metric EquivaALENTs.—The Central Translations Bureau, 16, 
Eastcheap, is issuing for a small sum a card folder of metric 
equivalents. There are in all fifty small tables covering such sub 
jects as are likely to arise in commercial dealings. The tables 
cover length, area, capacity, including gallons and bushels, weight, 
and money. The last gives such things as shillings per pound to 
francs per kilogramme, and soon. We regret to see that metres 
are spelt ‘‘meters,” and litres ‘‘liters.” There is no valid excuse 
for this perversion. 

INTERNATIONAL ROAD CONGRESS.—A meeting of the representa- 
tive General Committee that has been formed to undertake the 
organisation of the International Road Congress to be held in 
London in 1913 was held last week at the offices of the Road 
Board. Sir George S. Gibb presided. There was a large attend 
ance of the members of the General Committee representing the 


| various associations of local highway authorities, automobile, 
| cycling and touring clubs, technical institutions, &c., interested in 


There was a very heavy stock on hand the previous week, | 


but, though a fair tonnage came in, it was insufficient to reduce it 
to any great extent. The shipments to foreign destinations 
totalled 89,705 tons and to coastwise 16,196 tons. Mid-week con- 
ditions steadier. Tonnage arrivals still inadequate. Colliery 
owners reported to be well booked for November, and shippers 
looking forward to a firmer market. Spot pitwood very scarce, 
and prices commanding up to 30s. Latest :—Best black vein, 
15s. to 15s. 3d. ; Western Valleys, 14s, 3d. to 14s. 6d.; Eastern 
Valleys, 13s. 6d. to 14s.; other kinds, 13s. to 13s. 3d.; best smalls, 
7s. 3d. to 7s. 6d.; seconds, 6s. 9d. to 7s.; inferiors, 6s, tc 6s, 6d. 
Bituminous: Best households, 16s. to 17s.; seconds, 15s, to 
15s. 6d. Patent fuel, 16s. to 16s. 6d. Coke: Foundry, 18s. 
to 20s.; furnace, 16s. to 17s. Pitwood, ex ship, 27s. to 30s. 


Swansea Coals. 

There was another large despatch of coal last week, but 
dealers would have welcomed a large arrival of tonnage, though 
the weather was adverse. The quantity shipped to foreign ports 
was 81,906 tons, and to coastwise a fair average. Patent fuel ship- 
ments 180 tons. Latest :—Anthracite very firm tendency ; inquiry 
for large Swansea well maintained ; tonnage still backward, and 
the result was more prompt coals on the market. Quotations not 
much affected ; red vein not very brisk; machine coals moving 
off well, but rubbly culm and duff weak. Latest :—Anthracite: Best 
malting, 21s. to 23s. net ; second, 19s, 6d. to 20s. 6d. net ; big vein, 
18s, 6d. to 19s. 6d., less 24 ; red vein, 12s. 6d. to 13s. 3d. ; machine- 
made cobbles, 19s. 6d. to 22s. net; Paris nuts, 22s. 6d. to 25s. net ; 
French nuts, 22s. 6d. to 25s. net ; German, same ; machine-made 
large peas, 123. to 13s, 6d. net ; rubbly culm, 5s, 3d. to 5s. 9d., 
less 24; duff, 3s. 3d. to 3s. 9d. Steam coals: Best large, 
17s. 6d. to 18s., less 24; seconds, 13s. 3d. to 14s. 3d.; bunkers, 
9s, 9d. to 11s., less 24 ; small, 5s, 9d. to 7s. 9ds, less 24.; through, 
13s. 6d. to 14s, 6d., less 24. Patent fuel, 14s, 6d. to 15s. 3d., 
less 23. 


z 


Strike in the Forest of Dean. 

This has been a short-lived affair ; 400 men went out on 
the interpretation of some clauses, and after staying out six weeks 
finally gave in this week, and resumed work on the old terms. It 
was a matter of regret that in the interests of wives and children 
the men were not better led by their seniors, as the strike caused 
a good deal of privation, and, as in neighbouring counties, had a 


| national Association of Road Congresses, were also present. 





the improvement of the roads. M. Mahieu and M. le (ravrian of 
Paris, the secretary-general and assistant secretary of the _ 
é 
memorandum submitted by the chairman dealing with the general 
question of organisation was considered and generally approved. 
An Executive Committee was appointed as follows :—Chairman, 
Sir George 8. Gibb; vice-chairmen, Lord Montagu of Beaulieu, 
Mr. W. Joynson Hicks, and Mr. F, H. Berryman, County Councils 


| Association; Treasurer, Sir Charles D. Rose; and Messrs, J. A. 


Brodie, H. P. Boulnois, Dugald Clerk, F.R.S., E. Manville, M. 
Fitzmaurice, C.M.G., E. Shrapnel! Smith, John Kennedy, 5. 
Williams, H. P. Maybury, and Colonel R, E. Crompton. Mr. W. 
Rees Jeffreys was elected honorary general secretary of the Con- 
gress, and Mr. G. Montagu Harris honorary deputy general 
secretary. 

ConTRACTS,—Mitchells, Ashworth, Stansfield and Co., Limited, 
have received an order from the Great Indian Peninsula Railway 
for 1500 pater.ted ‘‘ Mascolite I.R.” carriage body pads, 10in. by 
4in. by lin., quality F.H., consisting of three layers ‘* Mascolite P 
felt with two alternate layers of best rubber hin. thick each layer, 
and from the Burma Railways an order for twelve lavatories, floors 
of carriages in patented “ Felrubrite,” No, B3, consisting of a 
rubber face jin. thick in two shades of green squares, inlaid colours, 
and special telt backing, damp and insect-prvof, fin. thick.-The 
United States Naval Authorities have placed an order with Wm. 
Cramp and Sons for four torpedo-boats titted with Zoelly turbines. 
The turbines of each vessel are designed for 16,000 shaft horse- 

wer. Wm. Cramp and Sons are the licensees of Hscher, Wyss 
and Co., ef Ziirich, for the construction of Zoelly marine turbines. 
—The Mawechi ‘lin and Wolfram Mines, Limited, have recently 
placed an order with the British Humboldt Engineering Co., 
Limited, for the supply of a complete magnetic separating plant 
for its mines in india, The plant includes crushers, screens, 
shafting, &c., and Wetherill separators, and is to be so sub-divided 
that the gross weight of the heaviest individual part does not 
exceed a weight limit of 400 lb., so that it can be transported on 
elephants’ backs. The British Westinghouse Electric and Manu- 
facturing Company, Limited, has recently received orders from 
different customers for a large number of motors of various types, 
ranging from 24 to 60 horse-power and aggregating in all over 
1350 horse-power, as well as for transformers, switchgear, rotary 
converters, controllers, motor starters, and crane, brake, factory, 
and car equipments, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalla. 

Raw and finished iron is reported in tolerably good con- 
dition. According to latest statements given by the Pig Iron 
Convention, current rates for Rhenish- Westphalian brands are :— 
Spiegeleisen. 10 to 20 per cent. grade, M. 72; for8 to 19 per 
cent., M. 70; for 6 to 8 per cent., M. 67 p.t.; forge pig, 
M. 62; hematite, M. 73 to M. 74-50; foundry pig, best quality, 
M. 70.50; second, M. 67.50; steel iron, M. 64 p.t., free Siegen 
or Oberhausen, according to place of consumption. Compared 
yrevious quotations of the Diisseldorf ( ‘hange, forge pig has 
yroved, while for all other sorts a rise of M. 4.50 p.t. has 
taken place. It must be added, however, that for hematite and 
for foundry pig the prices vary between maximum and minimum 
quotations, according to the weight of the order, the difference 
being M. 1.50 p.t. Luxemburg forge pig is not likely to meet 
with an advance in quotations. Ata recent meeting of the Steel 
Convention inland customers were reported to be purchasing 
reely, and a fair number of orders could be secured for the 
present quarter. Firmness has, on the whole, characterised the 
export trade. Heavy rails are reported to be especially brisk for 
sales to foreign consumers. In light section rails also a livelier 
business has been done of late, both locally and on foreign account. 
Export in sectional iron has developed satisfactorily during the 
first six months of this year, showing considerable improvement as 
compared with the same period last year. 


with } 
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Silesia. 

Active employment is reported from most departments. 
According to the Breslauer Zeitung, the Upper Silesian mills 
advanced prices for bars and plates M. 2.50 to M. 5 p.t., which is 
equal to an advance of 2 to 4 per cent. 


Coal. 

Improving reports are given of the Rhenish- Westphalian 
coal industry, more especially as regards house fuel. Coke is the 
same as before, while briquettes show a rising tendency. The 
want of wagons has increased to an alarming extent in Upper 
Silesia, causing considerable losses to the pe Coke is in rising 
demand. A stiffening tendency is noticeable on the South German 
coal market, house coal being brisk, while anthracite is very scarce, 
owing to insuflicient supplies. Belgium and Holland are good 
customers for engine fuel. The prices for dealers, fixed by the 
Royal Mining Administration Saarbriicken for 1912, are about the 
same as before, only for some special sorts reductions of 0,40 to 
0.60 have been resolved upon. 


Improving Accounts from Austria-Hungary. 

A better trade has been done during the last two weeks. 
Girders, as well as sectional iron, have met with very good request, 
and plates and sheets have shown an improving tone. Regular 
employment is reported at the machine factories, the wagon shops 
only complaining of a want of orders, whereas a very active trade 
is being done in all descriptions of agricultural machines. Exports 
in hardware leave much to be desired. A moderately good trade 
is being done in coal, the increasing want of wagons causing 
trouble and inconvenience to both producers and _ purchasers. 
Elbe shipments continue limited, owing to low water and a dis- 
inclination on the part of buyers to pay the raised freights. 


Good Accounts from Belgium. 

Full employment continues to be reported from all the 
principal trades, the general tendency being rather in an upward 
direction. German competition is much less keen than formerly, 
and the bar trade has developed satisfactorily. Some fair con- 
tracts were secured in the course of last week, rates tending up- 
wards. The mills quote £4 16s. to £4 18s. p.t., f.o.b. Antwerp, 
for basic bars, and £4 17s. to £4 18s. p.t. for iron bars, and the 
terms of delivery are long. Rods are easily disposed of at £5 5s.; 
hoops show some weakness at £6 p.t. Inland purchasers, too, 
have to pay raised prices now and then ; 132.50f. to 137.508. p.t. is 
quoted for iron bars, 130f. to 135f. p.t. for basic bars, 140f. for 
rods, and 162f. to 167f. p.t. for hoops. A favourable condition 
continues to prevail in steel castings, and plates, too, remain in 
very good call ; for heavy steel plates £6 to £6 1s. is quoted ; jin. 
plates, £6 5s.; ,);in. plates, £6 9s. to £6 11s.; jsin. sorts fetching 
£6 10s. to £6 12s. p.t. For inland consumption the basis price 
varies between 132.50f. and 157.50f. p.t. Vigorous employment 
prevails at the rail works, and extensive orders are in view for the 
State Railways, and also for abroad ; amongst the latter are con- 
tracts for 75,000 t. for South Africa, 12,000 t. for Chili, and 23,000 t. 
for Argentina, and the Belgian shops hope to get a big share of 
these. Excellent employment is reported by the girder industry ; 
former quotations continue to be given for inland purchasers till 
the end of March, 1912, with a reduction of the ristorno from 10f. to 
7.50f. p.t. An entire want of animation is stated to continue in 
the pig iron department, prices showing no change. Scrap is 
neglected as before, Production of pig iron during the first nine 
months of this year was 1,563,136 t., as compared with 1,385,380 t. 
for the corresponding period the year before. Of fifty existing 
blast furnaces forty-three have been in blow during the period 
= mentioned, as compared with thirty-nine in the same period 
ast year, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, October 25th. 


THE rapid industrial developments in Canada are attracting 
much attention. The vast fertile fields and valuable mineral 
deposits and unlimited forests are attracting railroad construction, 
of which the double tracking of the Canadian Pacific is in evidence. 
The springing up of new towns is another. The outflow of farmers 
from the States and the emigration of thousands from across the 
Atlantic all point to future agricultural prosperity. In the steel 
industry there is much to note of an encouraging nature, though 
the full capacity of the iron and steel mills are far from being fully 
engaged. Business along the Atlantic Coast is assuming more 
favourable proportions. Among recent orders are 1400 tons of 
plates and shapes for four large boats for coastwise purposes. 
Other negotiations are pending for boat work which will, if placed, fill 
the shipyards along the coast with work for several months. An 
order for 12,000 tons for the municipal building in Philadelphia 
has finally been placed. In this city the agitation for the extension 
of the elevated system and fora third track on present lines is 
taking practical shape. This will call for 80,000 tons of material, 
but it will not benefit the mills very soon. The Lexington-avenue 
subway has taken 5000 tons, which will be supplied by the 
American Bridge Company, All the railroads centring here are 
in the market for moderate supplies. The immense Loft building 
to be erected on the site of the Madison-square Garden will take 
22,000 tons, This will be one of the largest structures of its kind, 
if not the largest, in the country. While these evidences of 
activity are encouraging, there is still a lack of genuine spirit and 
enterprise. In the smaller lines, such as merchant steel, sheet and 
bar iron, only the usual moderate business is being done. None 
of the smaller consumers are buying heavily. The slow movement 
in coke has dragged on another week. In copper there has been a 
fractional advance in all grades, due perhaps to an improving 
European demand. The exports for the last week or two average 
1000 tons per day. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated abroad the name and address 
of the Communicator is printed in italis. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, South f rons ilding Chensarpaane, London, W.C., at 8d. each. 
date of application; the second date at the 

advertisement of the acceptance 





The first date given is the 
end of the abridgment is the date of 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 





STEAM GENERATORS. 


9718. April Zlst, 1911.—IMpPROVEMENTS IN WATER-TUBE 
Boi.ERs, Fried. Krupp Aktiengesellschaft Germaniawerft, of 
Kiel-Gaarden, Germany. 

The steam-and-water drum A is connected as shown by two 
nests of tubes with the lower water drums B B. Superheater tubes 
are arranged at CC, Extending partly up and partly across the 
nests of tubes are guide walls or bafties D, and at E E dampers are 


N°9.718 





arranged. With the dampers in the position shown, the gases 
passing up from the fire-grate F are led through the inner rows of 
tubes in the two nests, then across the upper ends of all into the 
superheaters, and finally down through the outer rows of tubes. 
With the dampers in their highest positions, the gases do not 
reach the superheaters, but pass straight down to the outer tubes, 
A modification is also described.— October 11th, 1911. 


DYNAMOS AND MOTORS. 


27,162. November 22nd, 1910.—IMPROVEMENTS IN OR CONNECTED 
WITH CARBON BRUSHES FOR DyNAMO ELECTRIC MACHINES, 
Stanley Beeton, Engineer, and the Morgan Crucible Company, 
Limited, all of Battersea Works, Battersea. 

A indicates the carbon brush and B a sheet metal plate, prefer- 
ably of brass, which is secured to the side of the brush, and bent 
over the top, as at C, in such a manner that it does not touch the 
brush and so that it will form a spring, upon which the contact 
finger of the holder will bear, the spring being free to move or vi- 
brate to a certain extent relatively to the brush. This turned over 
portion may be a single lamina, but in practice it has been fouud 
better to turn it back upon itself as shown, or it may be bent back- 
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wards or forwards two or more times, but so that the several 
laminze do not touch one another, whereby they will together act 
as aspring. The lamina or lamin of the spring has holes formed 
in it through which the leads or conductors D of the brush 
pass. The plate B can be fixed to the brush in any suitable 
manner. In the drawing it is represented as being applied by 
means of tubular spun rivets E, which are passed through the 
brush, and riveted at one end over the plate B and at the other 
end over a protecting plate F on the opposite side of the brush. 
The construction will allow of a certain amount of movement of 
the brush quite independently of the ordinary pressing finger, it 
being understood that the spring C must be of such a thickness as 
to yield more readily than the finger.—October 11th, 1911. 


168. January 3rd, 1911.—IMPROVEMENTS IN EQUALISING ARRANGE- 
MENTS FOR ELECTRICAL DisTRIBUTING Systems, Dr. Ludwig 
Strosser, of 34, Kantstrasse, Charlottenburg, Berlin. 

The type of machine used in this scheme is a two-voltage 
machine with a split-field system as shown in the upper engraving. 
Referring now to tha lower engraving, if the power consumption 
of the winding motor M is equal to the normal output of the 
engine K, the two-voltage machine only generates the current 
required by the winding motor, and the buffer battery P neither 
receives nor gives off current, If the load on the motor M is 





heavy, the two-voltage machine works as generator and supplies a 
current equal to the normal output of the engine K, and, at the 
same time working as a converter, supplies an additional current 
taken out of the buffer battery. When the load on the motor M 
is small, the two-voltage machine only acts as generator, supplying 
the current necessary for the motor M, and that for charging the 
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battery. In the case of a breakdown in the engine K the battery 
alone is able to provide the necessary energy for a certain space of 
time, its discharge current feeding the motor M through the two- 
— machine, which then only acts as a converter,— October 11th 
1911. 


TRAMWAYS AND RAILWAYS. 


5311. March 3rd, 1911.—THE LockING AND UNLOCKING OF 
RAILWAY CARRIAGE Doors, Donald Munro, 53, Newcastle- 
street, Carlisle, 

The cylinder A is in communication with a supply of air con- 
trolled, say, by the engine-driver. The piston B is forced up by the 
air pressure beneath it. To the upper end of the piston-rod a short 
member C is secured by means of a swivel joint The member 
































C carries at its other end a sliding block E and an adjustment nut 
F. The block E has pivoted to it the arm G. This arm controls 
the movement of the bolt in and out. The working of the device 
will be clearly understood from the engraving. When the door is 
locked, the valve surface H formed on the piston engages the coned 
recess J, so that no air escapes. —October 11th, 1911. 


HYDRAULICS. 


25,511. November 8rd, 1910.—IMPROVEMENTS IN HYDRAULIC Con- 
TROLLING VALVES, Fawcett, Preston and Co., Limited, of 17, 
York-street, Live 1, and W. C. Critchley, of 68, Park-road 
North, Birkenhead. 

The main valve A operates in connection with the supply conduit 
B. The upper end of the main valve is enlarged to form a piston 
C. Two pilot valves D E operated from the one handle work in 
conjunction with an inlet supply pipe F and an exhaust pipe G 
respectively. With the handle in the position shown the inlet 
pilot valve D is open and the exhaust pilot valve E closed. Under 
these circumstances the pressure of water supplied by the pipe F 
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acts on the head of the piston C and overcomes the upward force 
exerted on the main valve A by the pressure of the water in the 
supply conduit B. When the handle is thrown over to the other side 
the inlet pilot valve is closed and the exhaust pilot valve opened. 
The water pressure in the conduit B pushes up the main valve and 
delivers itself into the supply branches H H, when it is taken to 
the machine to be operated. A modification is described wherein 
the inlet pilot valve is dispensed with, and an exhaust pilot valve 
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piston.— October 11th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


23,484. October 10th, 1910.—MerrHop oF Maxine HOLLOW 
Axtrs, C. M. Wales, of 11, Broadway, New York, U.S.A. 
The billet isinitially hollow and slightly longer than the required 
finished axle. The billet may be drilled out to form the hollow. 
If this is done imperfections along the centre line are removed. 
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The prepared billet is subjected toa series of steps wherein various 
dies and mandrils are employed. The box is thus expanded and 
the wheel seats subjected to end pressure and to circumferential 
pressure. The different steps are too well shown in the engraving 
to need further description.— October 11th, 1911. 


CRANES AND CONVEYORS. 


30,215. December 29th, 1910.—IMpROVED OVERLOAD RELIEF 
APPARATUS FOR CRANES, Davy Brothers, Limited, of Park 
Ironworks, Sheffield. and T. E. Holmes, of 8, Oakdale-road, 
Nether Bridge, Sheffield. 

The motor A drives through a clutch B, worm C and gears D on 
to the winding barrel E. The hoisting rope is double, and starting 
from the barrel is led over the hook pulley F, and the stationary 
pulley G. The loose bight of the rope is led through a ey! H. 
This pulley is swung from a lever J, the free end of which is held 
up by arod and spring as shown. The lower end of the spring 
rests on a bell-erank lever K, pivoted to one of a pair of brake 
shoes LL. From the other brake shoe a link stretches across to a 
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bell-crank lever M, connected by a rod N to the clutch B. Thus, 
should an overload be lifted, the washer on the end of the rod 
rising from the lever J will strike the bell-crank M and so cause 
the clutch to open. The brake drum P is normally embraced by 
the brake shoes LL. During unwinding operations the brake 
drum is driven through the gear Q, the pinion and ratchet wheel 
Rand pawl S. During the ascent of the load the pawl S slips on 
the ratchet wheel so that the brake drum is not driven. Thus 
during descent the brake shoes apply a braking force to the drum, 
— Logg proportional to the weight being lowered.- 
October t ly * 


AERONAUTICS. 


2029. January 26th, 1911,—IMPROVEMEN1S IN FLYING MACHINES, 
G. H. Challenger and the British and Colonial Aeroplane Com- 
pany, Limited, all of Clare-street House, Bristol. 

To secure the automatic ‘‘ banking ” of an aeroplane when it bas 
to take a turn while running on its wheels along the ground, and 
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to lessen its liability to overturn when landing with a side drift or 
side cant, the body of the machine is mounted on the chassis in 


used in conjunction with a small supply hole drilled through the | up 


y of the aeroplane. 


apex of this V is connected by springs to the axle. 
thus allowed a degree of freedom relatively to the body. 


engraving. Two modifications are also described.—Octuber 11th, 
1911. 


LIGHTING AND HEATING. 


28,991. December 10th, 1910.—IMpROVEMENTS IN OR RELATING 
TO VAPOUR-ELECTRIC APPARATUS OF THE CHARACTER KNOWN 
AS Mercury Vapour LAMPS OR THE LIKE, the Brush Elec- 
trical Engineering Company, Limited, of Falcon Works, 
Loughborough, Leicestershire, and Albert Edward Salisbury, 
of 8, Havelock-street, Loughborough, Leicestershire. 

This invention relates to vapour-electric apparatus containing 
mercury or other liquid, and is designed to render the envelope 
less liable to damage or fracture through careless handling or in 
transit from place to place by reducing the hammering of the 
liquid and the breaking or bursting effect when the liquid flows 
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suddenly from one part of the envelope to another. leferring to 
the upper engraving, A is a throttle shown in the position it would 
occupy when the apparatus is held vertically and when the 
extremity has been emptied of mercury. C is the seating to 
receive throttle A, thereby partially choking the mercury on its 
return. D is the portion or chamber protected by the throttle. 
The lower engraving shows a similar longitudinal section, but 
showing the extremity filled with mercury and the throttle A in 
the position it would occupy. The throttle is prevented from rising 
to the surface of the mercury by pin B. The mercury is shown at 
M.—October 11th, 1911. 


MISCELLANEOUS. 


28,592. December 8th, 1910.—IMpROVEMENTS IN APPARATUS FOR 
UsE IN THE ELECTRO-DEPOSITION OF IRON, Sherard Osborn 
Cowper-Coles, of Grosvenor Mansions, 82, Victoria-street, 
Westminster. 

According to this invention the mandril is heated before the 

process of — is commenced, and cooled on completion. 

A is the mandri] constructed with an inner and an outer case, so 

as to leave an annular space B for the steam coil C. D is the 

cover or top of the mandril provided with an inspection aperture 
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D', also lifting eyes E. The mandril is supported on the shaft F 
working in a bearing G, which rests upona pedestal. The coil 
C is supported by a swinging bracket I having a split end, in which 
the ends of the steam coil are secured. This end is also made 
adjustable, so that the coil can be adjusted so as to clear the sides 
of the mandril. C! are ‘flexible tubes connected to the ends of 
the steam coil C. J and K are distance pieces which hold the coil 
together. A modification is described.—October 11th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


998,635. ARMATURE, B. P. Remy and F. I. Remy, Anderson, 

nd., assignors to Remy Electric Company, Anderson, Ind., a 
Corporation.—Filed August 19th, 1909. 

There is one claim, as follows :—‘‘ An armature for a magneto 





the following manner :—Two or more tie-rods A A are pivoted at 
their lower ends to the axle B at points near the wheels. The 





r extremities of the tie-rods slide in sockets C C pivoted to the 
The movement of the tie-rods in their 
sockets is regulated by suitable springs. Struts D depend from 
the body of the machine, so as to form a V-shaped outrigger. The 
The axle is 
This 
arrangement secures the automatic banking of the machine under 
the given circumstances, as will be understood from the second 
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shank with the inner end thereof concave to fit on the shaft 
four-wound coil through which said shank portion of each part’ of 
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the core extends, and means for securing the two parts of the vore 
to and on opposite sides of said shaft.” 


aes GEAR, E. J. Frost, Jackson, Mich.—Filed March 294), 
The body of the gear is formed with a number of holes parallel 


[s98686) 


Radial slots extend from these holes to the surface 
The teeth are formed of resilient sheet meta! and 
There are three claims. 


with the axis. 
of the body. 
are slipped endwise into the slots. 
998,695. Vatve, W. Aieser, Berlin, Germany, assignor to Gienera 
Electric Company, a Corporation of New York,—Filed Octobe 

Ist, 1908. —_ 
This is a fluid-controlling valve comprising a converging inlet 
nozzle which converts pressure into velocity and a diverging outlet 
nozzle which converts velocity into pressure. The nozzle axes are 


} 


(298.695) 








| 
| 





at right angles. An annular receiver surrounds the entrance to 
the diverging nozzle and into this receiver the converging nozzle 
opens. A cylindrical valve co-operates with a seat at the entranve 
to the diverging nozzle. A passage is formed through the valve 
to balance the pressures. There are two claims. 
998,821. CONDENSING TURBINE, (, Westinghouse, Pittsburg, I'v. 
—FKiled Mar h 6th, 1909, 

There are four claims, the second of which is as follows: -‘‘ The 

combination with a plurality of re-entrant turbine wheels, of a 











casing for said wheels, divided on its horizontal axis, means 
dividing said casing into wheel compartments and fluid-discharging 
devices for said wheels situated entirely in one of the halves of 
said casing.” 








THE Roya. Institute oF PusLic HeaLtH.—The Council of 
the Royal Institute of Public Health has accepted an invitation from 
the Ober Burgomeister of Berlin to hold their Congress in 1912 in 
that city, from Thursday, July 25th, to Sunday, July 28th, inclu- 
sive, and a local general arrangements committee has been formed 
consisting of representatives of the Royal Ministry of the Interior, 
the Imperial Board of Health, the City of Berlin, the medical 
officers of the headquarter staffs of the army and ~_ the 
University of Berlin, the medical and hygienic societies of Berlin, 
&c., to promote the success of the meeting. The Congress will be 
under the presi y of Earl B h , and will be conducted 
in the following sections:—(A) State Medicine. President: Sir 
T. Clifford Allbutt. (B) Bacteriology and Comparative Pathology. 
President: Professor G. Sims Woodhead. (C) Child Study and 
School Hygiene. President: Sir James Crichton-Browne. (D 
Military, Colonial snd Naval. President: Major Sir Ronald Ross, 
and (E) Municipal Engineering, Architecture and Town Planning. 
President: Dr. P. C. Cowan. Facilities will be afforded for visit- 
ing the various public health and educational institutions in Berlin, 
&c., in connection with the Imperial Board of Health, the Muni- 








formed of a continuous shaft, a core formed of two similar separate 
parts having an outer segmental portion and inwardly extending 





cipality, the University, &c. 
from Mr. James Cantlie, hon. sec., 37, Russell-square, W.C. 


urther information may be obtained 
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E LOTSCHBERG-SIMPLON RAILWAY AND 
ITS CONSTRUCTION. 
No. I. 

s conditions of contract for the construction of the 
oe ee and tunnel absolutely forbid the 
contracting company, Messrs. Allard, Chagnaud and 
thers, or their agents, to communicate to outsiders 
information of a technical nature concerning this great en- 
terprise. But strangers are allowed to visit the works, and 
advantage was taken of facilities courteously given by the 
Administration at Bern for an exhaustive inspection of 
the whole of the railway construction works to be made 
during the past summer by one of our representatives, 
and we propose, in the following articles, to give the 
results of his investigations. ; 
Since the meeting of the two headings on March 31st 
last the work of enlarging the tunnel to full section has 
yroceeded rapidly at both ends, the points of advance at 
the time of our representative's visit being as follows :— 


TH 


{dvunce Heading, Total Le ngth 14,535.59 m., Complete 
North end. South end. 


m. m. 
Excavation to full section 6083 5800 
Masonry walls 5690 5400 
Masonry arch ... ... .. ... ... 5616 5200 
Position of gate separating the two 
divisions ... ... ar 7300 


It may be added that the total length of the tunnel is 
14,535.52 m.—about 9 miles, All communication between 
the two ends of the tunnel remains strictly prohibited. As 
soon as the tunnel was pierced through access was promptly 
cutoff by means of a heavy iron gate, of which the key is in 
the exclusive custody of the offices at the north— Kandersteg 
—end. Until the Litschberg Tunnel is definitely com- 
pleted, communication between the two sides will remain 
practically the same as it was prior to the piercing of the 
tunnei, the reason for this being given as the necessity for 
preventing the workmen by any chance escaping and 
passing through the whole length of the tunnel. The 
passage of the tunnel is therefore forbidden even to 
engineers. 

At the present rate of progress it is estimated that the 
tunnel will be structurally complete by January or 
February, 1912, and all ready then for the laying of the 
permanent way. According to the original contract, 
signed (October Ist, 1906, the rock drilling was to be 
commenced on March Ist, 1906, at both ends of the 
tunnel, and was to be completed 44 years later, together 
with the sub-structure of the two approach railways; 
and six months later, z.¢., March 1st, 1912, the entire 
railway line from Frutigen to Brigue was to be ready for 
trafic. Owing to the arduous nature of the construc- 
tional works on the south side between Brigue and 


Goppenstein, some doubts are still held as to the time 3 (To Delle) 
when this section will be completed. Belfort T SYSTEM 
The whole of the new railway from Spiez to Brigue Pontarlyer a ; ele FERNS) EM 
will have a length of about 73,795 m. (say 46 miles), which Rev A Delémont 
are sub-divided as in the following table according to the cae a) Re, br 
present plans. These, however, may undergo during con- ye, Bern “r 
struction a change in length by a few metres on the south Futigen plrun Lotschberg Rig 46 
side owing to the nature of the soil to be traversed :— Kandérstey SPE CHBERG TUNNEL 
. = Goppenstein e 
eats Lengths & ppe 2rd UC. S1MPLON TUNNEL 6 
from Frutigen. point to ite TOOT as _— 
S — iia ----ITavian LAKES 
Frutigen to Kandersteg Station 18,120 ... 18,120 aio ; 
: Portal 20,270... 2150 Were ot 
‘4 Goppenstein Portal ... 34,805 (tunnel) .. 14,535-6 Simplon Tunnel (italy) 
» . Station. 34919... .. 104 Est Route=5995 
a ri Station sss 60,295 ... 25,376 Genoa P.L.M.Route=609 
re-existing line Frutigen to Spiez — see 13,500 Difference=9.5 
Total length of the Litschberg Railway ... 73,795 oe 
The objects of the new line are, as is well known, to 
bring the capital of Switzerland on to the main line of the 
North-South international traffic, and at the same time to Pr gYbologna 
shorten the distance for such traffic passing vid the a 
Simplon Tunnel. The influence which the new route is ati 
likely to have upon the international lines running in 
connection with it is not always clearly appreciated. In 
the first place the new route will be, when a few small C 
“ -offs”’ o 38 - : rosset 
cut-ofls’” of existing lines already proposed are carried 
out, the shortest of all feasible combinations that have 
been suggested for the traffic between Calais, Milan, 
Piacenza (junction for Mount Cenis and Simplon) and Ancona 
Brindisi, and, therefore, for the Indian Peninsular Mail 
by the overland route. 
The distances by the Létschberg-Simplon line are as 
follows :— “THe Encineer” Swain Sc. 


tale E kilom. 
Chemin de fer du Nord, Calais, Amiens, Laon 273 
Chemin de fer de l'Est, Laon, Delle... ... ... ... 443 
Schweizerische Bundesbahnen, Delle, Bern, Spiez.. 166 


Litschberg-Simplon Alpine Railway (Spiez-Bri 7 

dtsehb D Spiez-Brigue) 74 

Swiss Federal Railways and Italian Ferrovie dello 
Stato; Brigue, Simplon, Arona, Milan ate 


ings, «Lalas to Milan, total... wae 1119 
lilan to Piacenza—for Bologna and the Adriatic... 69 


Calais to Piacenza vid Litschberg, total 1188 

The distances by existing lines are :— 
Ceesiacial ; kilom. 
_ ais, Paris, Mont Cenis, Piacenza ... ... ... 1285 
alais, Paris, Pontarlier, Simplon, Piacenza ... 1237 


Ostend, Basel, St. Gotthard, Piacenza 1154 


Ph Bae. proposed Faucille route (vid Paris, Dijon, 
; . ; aucille chain of suggested tunnels, and Mount 
ae the distance would be 1230 kiloms. By boring 
roth the Faucille range and Mount Blanc, and by con- 
— the present local and mountain tourist lines lying 
, : ‘ween Geneva and Chamonix for main line traffic, it is 
a that the total distance could be reduced to 1146 
oms. But with the artificial development of the lines, 
n order to attain the elevation of 3445ft. at Chamonix 


that any appreciable economy in distance would be ulti- 
mately realised as compared with the Liétschberg route, 
and the cost of the construction is estimated variously 
between 235 and 300 million francs. 

The adoption of this scheme would appear; therefore, 
to be as remote as ever before. Even if it were carried 
out it would only provide another route to be worked by 
the P.L.M. in competition with the existing P.L.M. line 
through the Mount Cenis. No great towns or cities 
would be opened up by it. The increased traffic poten- 
tialities between Geneva and Turin, which it would 
certainly provide, could be effected to an almost equal 
extent by doubling the old single line on the Italian side 
of Mount Cenis down to Turin, an expense which the 
Italian State does not seem to consider favourably, 
although the capacity of the Mount Cenis tunnel itself will 
be shortly augmented by electrification. At present the 
Mount Cenis route awaits development by speeding up. 
The average speeds are exceeding slow, and the great first- 
class “ express” trains passing up and down its slopes now 
work to schedules resembling those of the slowest of local 
branch line services. Under present conditions another 
competitive mountain line, attaining 1360 m. altitude, as 
the proposed Mount Blane route, compared with the 
1335 m. of Mount Cenis, cannot, we imagine, be con- 
















e 
Mileage of Railways 
by the Létschberg Route 


to Italy. 
oy French Northern= 
PARIS-RK>. 169.5 Miles. 
(To Laon) 


French Eastern = (Bee 


Fig. i—MAIN LINES THROUGH THE LOTSCHBERG TO ITALY 


sidered seriously, least of all by the P.L.M. Railway, in 
the interests of which the scheme is supposed to have 
been advanced as a set-off to the new Litschberg route. 

So far from the P.L.M. Railway being injured by the 
Bernese trans-Alpine line, it appears that it may profit by 
it by opening up for international traffic another part of 
its existing system, 7.c., Paris-Verriéres-Berne, and thus 
sharing in the Simplon-Létschberg north-bound consign- 
ments which it would tap at Verriéres, near Pontarlier, 
which is 468 kiloms. from Paris. Against the idea of 
such a working combination with the Létschberg-Simplon 
route, it is suggested by Swiss engineers that the P.L.M. 
would not consent to shorten its mileage by thus passing 
over to Swiss territory the traflic which it could more 
profitably keep on its own metals for many kilometres 
further before connecting up with the foreign railways. 
Yet at the present time the P.L.M. Railway prominently 
advertises the Simplon route, which traffic it holds up to 
as far as Vallorbe, 26 kiloms. from Pontarlier and 481 
kiloms. from Paris, on the Paris-Lausanne-Simplon route. 
The loss to the P.L.M., by mileage, would, as a fact, only 
be 12 kiloms., or 7.5 miles in running its express trains 





“yr Ree at Entréves, at the two respective extremities 
© suggested Mount Blanc tunnel, it does not appear 


evident that the P.L.M. Company may find substantial 
profit in the new tunnel through the Alps, which provides, 
though by a different route, the equivalent of another set of 
rails to take the place of those which it cannot induce the 
Italian State Railways to lay from Mount Cenis to Turin. 

In the return direction the P.L.M. trains, run in con- . 
nection with the Bern-Létschberg trains, would be able to 
divert to Paris a certain proportion of the traffic proceed- 
ing north tothe Channel ports, which would otherwise 
proceed from Bern by the Chemins de fer de |’Est and 
Nord, thus avoiding Paris and diverting from the P.L.M. 
the receipts for 468 kiloms.—the length on P.L.M. rails 
from Verriéres to Paris. 

The P.L.M. Railway will be the shortest line by over 
40 kiloms. to reach Italy vid the Litschberg when Paris 
is the starting point, and even when Paris is avoided 
altogether the P.L.M. Railway would still be only the 
longest by 15 kiloms., or 94 miles—see sketch map, Fig. 1, 
which is not in any way drawn to scale. From the follow- 
ing it will be seen that the P.L.M. has nearly as much to 
gain by the opening of the Létschberg as has the Est 
Railway :— 

P.L.M. Railway. Est. 


kiloms, __ kiloms. 

OUNCE TION fe ss ata Se ge), Sons a 590 
Calais to Bern vid Paris, Nord and P.L.M. 855 
Calais to Bern direct 7:4 Amiens, Laon, 

and Delle, Nord and Est Railways ... — 840 
Boulogne to Bern direct 7i@ Amiens and 

EMM os ass eats, 9 sail one, OE ee 796 
Boulogne by same route, and Litschberg 

SROs 55, ic, Ne ee a 1144 
Calais ¢ia Lille, Laon, Liétschberg to 

Piacenza Sa cash eae: ech a a 


The deduction to be made from the above statement is 
that the P.L.M. will only lose in lessened receipt due to 
12 kiloms. less distance to be travelled by passing its 
Simplon traffic vid Bern and the Létschberg instead of 
vid Vallorbe and Lausanne, as at present, and that it can 
compete fairly with the Est, in that it is only longer by 
15 kiloms. than the present shortest itinerary of the Est 
by the direct Calais-Bern route. On the other hand, if 
the Calais-Bern route is made vid Lille, the itinerary of 
the Northern Railway alone is increased by 76 kiloms., 
and the P.L.M. then enjoys a gain of 61 kiloms. over the 
Nord-Est jomt working. As shown in the table, the 
shortest land route of all to the South is through 
Boulogne and Amiens. From Calais to Laon vid Amiens 
the distance is 273 kiloms., but vid Lille the distance is 
349 kiloms.; difference = 76 kiloms. The morning boat 
train from Charing Cross passing vid Calais and Lille 
meets at Laon the train which, leaving Charing Cross 
later in the same afternoon, travels vid Boulogne and 
Amiens. With such differences in distances and times 
by existing Nord Railway routes, of which the average 
traveller is usually so indifferent, the question may be 
well asked why, in rivalry with the Létschberg-Simplon, 
France should spend about 300 million francs for tunnels 
and new lines in the Alps in order perhaps to gain a kilo- 
metre or two in difficult country, when this shortening 
process could be effected so much more cheaply on the 
great flat plains which extend between North France and 
the Alps. 

Both the financing and the actual construction of the 
Létschberg Railway and its great tunnel represent a 
record. The preliminary steps which led up to the 
present venture may be briefly recalled here for the lesson 
which they may teach to those who would reap as well as 
sow. The origin of the scheme for the Bernese Alpine 
Railway dates back to 1866, when Federal Counsellor 
Stuempfli recommended a railway from Thun to the 
Rhone Valley, the line passing up the Kander Valley to 
Kandersteg and through a tunnel in the Gemmi out to 
Leukerbad on the other side. As subsequent surveys 
showed that the mountain mass between the Gastern and 
Létsch valleys presented the least width for boring, all 
later projects of lines up the Kander Valley selected the 
Létschberg as the best route for traversing the mountain. 
In 1889 an engineer, Herr Teuscher, submitted plans to 
the Bern Cantonal Government for a railway from Thun 
to Visp or Viége in the Rhone Valley, 84 kiloms. in length, 
or 18 kiloms. less than the length projected in the preced- 
ing scheme for boring the Gemmi. The new line, it was 
proposed, should enter the Kander and Frutigen valleys 
at Wimmis, and rising over the brow at Mittholz—below 
Kandersteg—by means of a spiral tunnel should reach its 
maximum altitude at 1495 m. A tunnel only 6.8 kiloms. 
long passing under the Schilthorn (Hoekenhorn), was then 
to follow, and the line was then to descend on the south 
side by two spiral tunnels, which would bring the line out 
at the level of Vispor Viége in the Rhone Valley. The 
maximum gradient was to be 1 in 33, and the gradient in 
the tunnel, which was all at one end, was only to be 1 in 
66. The estimated cost of the line was about 36 million 
francs. Two variants of the project were added; one 
lowering the culminating point to 1395 m. altitude, with 
a tunnel 9.2 kiloms. long, and the other for a low-level 
tunnel 11.5 kiloms. in length, and at an altitude of 
1338 m. In the subsequent description of the present 
railway, points of remarkable similarity to this early plan 
will be noticed. 

In the following year—1890—powers were granted for 
the construction of the present Spiez-Frutigen railway 
line, which began working eleven years later—1901. The 
year following—1891—a syndicate obtained powers to 
construct a line from Frutigen to Viége in accordance 
with the plans of Teuscher; but this plan was modified 
in 1893 by transferring the Rhone Valley terminus to 
Brigue, and also reducing the maximum gradient to 1 in 
40 by lowering the culminating point to 1302 m. and 
abolishing all spiral tunnels on the southern slopes. In 
1898 yet another project lowered the altitude to 1260 m. 
by making the tunnel 12.9 kiloms. long, the southern 
portal in this case being at Goppenstein. In 1899 three 
more plans were put forward, each one still further 
reducing the altitude down to 1123 m. in the lowest, by 





for ‘the -Simplon by way of Bern and the Létschberg 
instead of, as at present, vid Lausanne. From this it is 


increasing the length of the tunnel up to as much as 
18.6 kiloms., the maximum gradients being from 1 in 50 
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to 1 in 37 between the termini at Frutigen and Brigue. 
In 1897 Stochalper submitted his celebrated alternative 
plan for traversing the Wildstrubel instead of the 
Létschberg and following the Simmen Valley, which is 
much more populated than the Kander Valley. At this 
point, as there was such a multiplicity of projects, the 
Bernese Government commissioned Messrs. Hittman and 
Greulich to get out detailed plans for improved alternative 
routes vid the Liétschberg and also the Wildstrubel. 
Eight variants were prepared, and in 1902 these were 
submitted to an international commission of experts. 
The labours of the commission* finally resulted in the 
choice of the Wildstrubel route according to the plans of 
Beyeler with a tunnel 13.5 kiloms. in length at a cost for 
the whole line of 82 million francs; the only other plan 
found acceptable for an international railway line being 
that by Emch for a railway from Frutigen to Brigue 
through the Litschberg through a tunnel 21 kiloms. long 
with gradients of 1 in 66. This was estimated to cost 
92,800,000 francs. The plans of Stochalper for a Wild- 
strubel route between Zweisimmen and Raron were con- 
sidered to be preferable to those by Hittman and Greulich 
for a Létschberg line with grades of 27.5 per thousand, 
each of these latter only meriting consideration for their 
low cost of 65 millions and 78,650,000 francs respectively. 
This decision of the International Commission proved 
to be exactly the opposite to that arrived at by the 
Projects Committee and by the Bernese Government. 
Finally, about two years later, at the end of 1905, the 
Administration of the Federal State Railways undertook 


Belfort 
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bases for the construction of the railway definitely 
accepted, that is, a Létschberg line to cost at the outside 
80 million francs, having maximum grades of 1 in 87— 
27 per thousand—curves of a minimum radius of 300 m., 
double-line main tunnel, single-line track outside lines, 
but with the minor tunnels, the earthworks and the sub- 
structures in general planned for double tracks to be laid 
later on if n ,and the permanent way to be of 
steel rails, Vignoles section, weighing 50 kilos. per metre. 
The sketch map—Fig. 2—which is not drawn to scale, 
shows the route of the Létschberg railway and its 
connections. 

The financial programme of Loste and Co., and the 
preliminary contract of the syndicate of railway con- 
tractors were then conditionally approved, the financial 
engagement of the Canton of Bern being the acceptance 
of 174 million francs of shares in the enterprise. The 
Litschberg to Simplon Railway Company was legally 
constituted in Bern July 27th, 1906, and on October Ist, 
1906, it signed with the present railway works’ con- 
tractors, Messrs. Allard, Chagnaud, Coiseau, Couvreux, 
Dollfus, Duparchy, Prud’homme and Wiriot, the definite 
contract for the construction of the railway. According 
to this contract the rock drilling was to commence at both 
sides of the tunnel by March Ist, 1907. Within twenty- 
eight days of the signature of the contract, and fully four 
months before the date agreed upon, the works had been 
started at Kandersteg and at Goppenstein. 

While the administrative offices of the railway con- 
tractors are at Bern, the works’ offices are at Frutigen on 
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Fig. 2—THE LOTSCHBERG RAILWAY AND ITS CONNECTIONS 


an examination of the plans and assured the General 
Committee of its financial and moral support. Almost 
contemporaneously a Parisian syndicate of capitalists and 
railway contractors, Loste and Co., offered to make special 
new surveys of the Liétschberg and the Wildstrubel routes 
and to contract for the proposed railway. At the same 
time the Committee appointed Herr Zollinger as consult- 
ing engineer, charging him with the examination of all the 
previous work. 

Another phase in the evolution of the trans-Alpine line 
now commenced. Loste and Co. offered to carry out the 
Hittman-Greulich plans for the Litschberg line, but with 
increased grades of 1in33, for 83 millions, or the Emch pro- 
ject for a low-level Létschberg line for 116 millions, or else 
the Beyeler line through the Wildstrubel for 120 million 
francs. These proposals were submitted to a fresh com- 
mission of railway experts. On March 5th, 1906,} the 


projects committee decided, upon the advice of Zollinger, | 


to choose the Liétschberg route with a 13.5 kilom. tunnel, 
electrical traction to be employed on gradients of 37 in 
100, and the whole to cost 88 millions. The proposed 
adoption of electrical traction led toa revision of previous 
decisions upon the suitability of steep gradients for 
international traffic, and Zollinger’s elaborate summary, 


technical and financial, was submitted to the commis- | 


sion of experts, and finally approved by it in June, 
1906. Allthe reports with the plans by Loste and Co. were 
then considered by the Cantonal authorities, and the general 
+ See Tue ENGINEER, page 290, March 23rd, 1906, ** Projected Interna- 
tional Railways,” fourth paragraph. 
tSee ‘Projected International Railways,’ page 241, Tug ENGINEER, 
March 9th, 1906. 


one side of the Alps and at Brigue on the other. For the 
tunnel itself the offices are at Kandersteg and at Goppen- 
stein. Frutigen is a small town in the valley of the 
Kander, and is connected with Spiez (on the Lakes line 
to Bern), by a branch railway line, already referred to, 
13.5 kiloms. in length. This line was worked by steam 
trains from 1901 to 1909, and since then equipped for 
operation by electrical current generated by water power. 
The electromotive rolling stock and separate electro- 
motors of this line will ultimately serve on the Frutigen- 
Brigue section, although it is presumed that, as with the 
Simplon, steam locomotives will at first be used for 
opening the services and consolidating the track. 








CHRISTMAS JUVENILE LecTURES.—The eighty-sixth Christmas 
course of juvenile lectures, founded at the Royal Institution in 
| 1826 by Michael Faraday, will be delivered this year by Dr. P. 

Chalmers Mitchell, F.R.S., secretary of the Zoological Society, his 
| subject being ‘‘The Childhood of Animals.” The lectures will be 
| delivered on the following dates, at 3 o’clock:—Thursday, 
| December 28th, December 30th, 1911 ; January 2nd, 4th, 6th, and 
| 9th, 1912, 


feta. Instirvtion.—A general monthly meeting of the mem- 
bers of the Reyal Institution was held on Monday afternoon, the 
6th inst., the Duke of Northumberland, K.G., president, in the 
chair. Miss C. A. Clarendon, Lord Congleton and Mr. A. Hall 
were elected members. The chairman reported the decease of the 
Right Hon. Earl C :theart, D.L., J.P., a manager, Professor G. L. 
Van der Mensbrugghe, Professor W. V. Spring and Professor 
L. J. Troost, honorary members of the Koyal Institution, and 
resolutions of condolence with the families were passed. 


f 
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NEW METHOD OF TESTING RAILs. 


In a series of articles recently contributed to Le (én; 
Civil, Monsieur C. Fremont describes in some detail 
numerous experiments made to ascertain the charac 
teristics of the types of steel which are liable to produc 
rail breakages, and develops a proposal for a new aa 
simple method of testing rails, which, we understand, jg 
now being investigated by the French railway companies, 
and already excellent results are being obtained. Ina 
communication published in the “ Bulletin de la Société 
d’Encouragement pour I’Industrie Nationale ” on“ légist. 
ance des Matériaux,” Fremont pointed out, and, it can be 
added, proved that mild steel of good quality which haq 
been exposed to a particular detrimental treatment could 
pass satisfactorily the usual tensile tests in respect of 
strength and ductility, but was, notwithstanding, so brittle 
- fragile that it would break under the effect of « single 
blow. 

In order to discover whether a sample of mild steel 
has this dangerous characteristic, he devised the well. 
known one-blow method of impact testing with small Spe- 
cimens (a method which has led to much controversy) 
and he employed both plain and nicked specimens. Tn 
making the rail tests under consideration, however, he 
only used plain specimens, that is to say, they were not 
nicked, because he found that with steel suitable for rails 
nicked specimens always gave a low impact figure, and it 
is therefore impossible to discriminate between brittle and 
non-brittle qualities, whereas when plain specimens are 
used the difference in the impact figure is very marked, 
The one-blow impact test is so well known that we need 
not refer to it any further, except to state that Fremont’s 
standard specimens are 8mm. deep, 10mm. broad, and 
30mm. long, and for test are placed on knife edges 
21mm. apart, and are tested by impact bending by one 
blow from a tup 10 kilos. in weight no falling 4 m., so that 
the striking energy is 40 kilogramme-metres, or 290 foot- 
pounds. Tough steel merely bends and shows little or no 
sign of crack ; brittle specimens do not bend but crack 
right across. A test piece is deemed to be dangerously 
brittle if the energy absorbed in breaking it is only 20 kilo- 
gramme-metres, or less, say 145 foot-pounds. 

In applying this method of research the rail sections 
under investigation were cut up into 41 test pieces, as 
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Fig. 1 


indicated in Fig. 1; and broadly, the result of tests with 
a large number of rails of all descriptions, shows that 
in brittle rails the test pieces in the interior of the 
head and those in the web—that is, specimens 6 to 18 
and 20 to 26 in Fig. 1—have an impact figure less than 
20 kilogramme-metres; and the remaining test pieces, 
except in very inferior rails, give a good impact figure. 
It is obvious that the cost and delay of cutting up a rail 
section into so many small test pieces would be imprac- 
ticable; and therefore Fremont has devised a simple 
impact test based on these results, and which can be 
carried out with a short length of rail of the full section 
after removing at the centre of the length the top portion 
of the head, namely, test pieces 1 to 4. (A photograph 
of a length of rail so prepared is reproduced in Fig. 19.) He 
has also designed an apparatus for carrying out this test, of 
which he gives particulars, and to which we will refer 
more fully later. 

The importance of the subject can be realised from 
the fact that in recent years rail breakages in France have 
been as frequent as 1 in 2000 of the rails in service; in 
Germany it is as much as 1 in 1150 rails. In the United 
States of America breakages had become so frequent 
that the matter amounted to a scandal, and the trouble 
was ascribed, in an article published by the Association 
of the International Railway Congress in December, 
1907, to the action of a ring of steel makers. It is 
stated in this article that “ there is no individual, or com- 
bination of individuals, which knows better how to make 
good rails than does the United States Stee] Corporation 
with its splendid army of experts. Nevertheless, it know- 
ingly makes rails which break and kill people. The top 
of ingots are not cropped off below the point where high 
phosphorus and impurities are found.” This article con- 
tains information of much importance in this connection, 
and there are many letters from engineers and managers 
pointing out the great increase in rail breakages, and 
stating that inferior rails are the cause. There are also 
many photographs showing brittle rails. To this accusa- 
tion the steel makers replied that the increased break- 
ages were due to the increased traffic, and suggested the 
adoption of a heavier rail, namely, as much as 150 |b. per 
yard. Fremont states that in France similar occurrences 
have been noted, and that whereas in the case of derail- 
ment, the rails have been bent and twisted like a cork- 
screw, without breaking, yet rails that have broken in 
service never show any deformation at the fracture. 

Fremont contends that the etching test sometimes pre- 
scribed is not satisfactory, and, as example, he gives repro- 


September, 1901, page 365. 
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1; of two etched macrograph sections, viz., 


hte and 3, of which, although the latter appears 
vin ‘than the former, the rail only broke after some 
coord whereas the other broke whilst being laid. It 


Il be observed, however, that in Fig. 3 the outside metal 


ps ears satisfactory, and itis no doubt owing to its resist- 
ee that the rail withstood some service. On the other 
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Fig. 2—RAIL T, 


hand, macrograph sections of other rails showed no 
stains and yet were proved to be fragile by the new-method 
of testing about to be described. 

Fremont began his inquiries into the resistance of rails 
in 1897 and made a communication on the subject to the 
International Congress on the Methods of Testing 
Materials of Construction in 1900, and again in 1903 to 
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(Fig. 1) and after the impact test, one end of each specimen | 
was sheared, from which the ultimate tensile strength 
was deduced from the empirical formula :— 
. C= te 
0.34 
which Fremont had obtained from previous experiments. 


kilos. per sq. mm. 


In the second case, the material of which the rail is made 
is initially brittle, and, according to the amount of this 
brittle material in the rail section, the rail will break, 
either after some service, or even during transport or 
laying. 

For example, in a rail like T, vibration and shock will 
produce internal cracks which take their origin in the 























Fig. 3—RAIL T» 


The results of these tests are given in Figs. 5, 6, and 7, and 
it will be noticed, as already mentioned, that the speci- 
mens in the centre of the head and in the web of brittle 
rails (T, and T.) have low impact figures, The tensile 
strength was satisfactory in every case, but was some- 
what high when the impact figure was low. The test 
pieces were re-assembled in their proper positions in the 
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Fig. 4—-RAIL Ts 


area of segregation and gradually extend from one grain 
of impurity to another. Fremont gives some interesting 
micrograph sections of such cracks as shown in Figs. 12 and 
13. Such internal cracks are extremely dangerous, as they 
cannot be seen, and therefore no warning is given; and it 
may be said that the author's investigations and the new 
test he proposes are principally addressed to detecting 
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Fig. 5—RAIL T, 


the “Académie des Sciences.” 


breakages was then inconsiderable. 


Fig. 6B—RAIL Tp 


No practical result | rail section and then photographed ; the result is given in | rails subject to this defect. 
followed, however, probably because the number of rail | Figs. 8 and 9 for rails T, and T; and is most striking, | Fig. 3—is a typical rail of this nature in which low 
He thinks that to- | and no doubt can be left as to the cause of the brittleness | impact figures are obtained at the centre of the head 


day the situation has changed, and that the numerous | of rail T. 


failures of rails, and the disasters to which some of them | 


have led, will induce the authorities seriously to consider 
the matter. 


Fremont discriminates between two kinds of brittleness. 
In the first case, the material is originally tough and the | 
brittleness does not become apparent until after several ' 


Swain Sc. 


Fig. 7—RAIL T; 


As already mentioned, T.— 


and in the web, and good impact figures at the 
foot. The ordinary tup test in France generally pre- 
scribes that the foot of the rail shall be underneath ; 
that is to say, is put into tension on receiving the blow. 





























Figs. 8 and 9—TEST SPECIMENS FROM RAILS T. AND T, ARRANGED 


Subsequently Fremont took three rails, one (marked | 
laying, | 
another (marked T.) which broke after a short period of | 


T,) which was so brittle that it broke whilst 


service, and the third (marked T,) a normal rail of | 
Macrograph sections were taken of | danger should result from them ; they are probably due 


average good quality. 
each rail (Figs. 2, 8 and 4) and 41 impact test pieces 
Were prepared in accordance with the scheme given 


years of use, due, it would appear, to the hardening effect 
of the pressure caused by the wheels, producing minute 
cracks at right angles to the length of the rail. These 
cracks, being external, are easily detected, and no serious 


to the material of the rail being originally too soft. 
Fremont gives examples of these rails—see Figs. 10 and 11. | 


IN ORDER 


It is obvious that a rail of the nature of that shown in 
Fig. 3 will, under these circumstances, pass the test 
satisfactorily owing to the tough material in the foot and 
at the outside portion of the head. If, however, a certain 
portion of the depth of the head be removed, the brittle 
portion is exposed, and if, further, in making the tup test 
this brittle portion is placed underneath so as to be put 


a. 
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into tension on receiving the blow—that is to say, if the 
position of the rail were reversed as compared with the 
present generally prescribed test in France and elsewhere 

















Fig. 1O—RAIL SHOWING EXTERNAL CRACKS 


—it would be fractured with one, or at most two, blows 
if it were brittle internally. 
This modification in the usual tup test constitutes 
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Polished Etched 
Fig. 1i—EXTERNAL CRACKS MAGNIFIED 








Fremont’s proposed new test, and it has the advantage 
that it can be carried out with short pieces of rail, say, 
18in. to 19in. long. 














Fig. 12—-INTERNAL CRACKS MAGNIFIED 


A series of trials was made to ascertain how much of 
the head of the rail should be removed, and it was found 
that the depth of the cut should not be less than 20 mm. 





In practice the easiest way is to clamp two lengths of 
rail—as shown in Fig. 14—and cut out a “circular nick ” 
as indicated in the figure. 

The machine preferred for making the impact test is of 
— — type, and its construction will be clear from 

ig. 15. 

The piece of the rail is placed horizontally on the plat- 
form (4), supported by springs (5), which can be released 
by means of a trigger (7), and so shoot up the platform 
with the rail on it at any moment desired, so as to be hit 
by the projection (2) on the fly-wheel. The energy in the 
fly-wheel is 1500 kilogramme-metres (10,800 foot-pounds). 

Rails from various sources were tried by this new 
method, and particulars of several are given. In each 
case the macrograph section was obtained ; impact tests 


THE PREVENTION OF HAILSTORMs. 





In France, where the havoc wrought by hail nals 
| much greater than it is in this canahes, efforts stip 
_many years now been made to minimise the effects a 
| these visitations. Until quite recently the endeavour 
| have not met with much success, but within the last ‘ing 

years what certainly appears to be marked progress would 
| seem to have been made. In a recent article jn our 
_ excellent contemporary, Le Génie Civil, the matter is 
| discussed at some length, and we propose in what follows 
| to give our readers an outline of what has been achieved 
| The article in question first of all discusses the manner in 

which hailstones are formed. The accepted explanation, it 














Fig. 13—INTERNAL CRACKS MAGNIFIED 


on small section were made in the manner previously 
referred to, and the results were compared with the new 
method. Full particulars, together with reproductions of 
the macrographs, Xc., of 18 of these rails are given, out of 
which the following Figs. 16 to 22, page 481, have been 
picked out as typical examples. 

The first four figures refer to brittle rails, and the last 
three to satisfactory rails of a tough description. In each 
figure the top view shows the short length of rail 
either fractured or bent as a result of the test. The 
next is a reproduction of the macrograph section, 
and the remainder of the figure gives the impact figure 
for each of the small impact test pieces numbered 1 to 21 
cut out of the rail section in accordance with the num- 
































Fig. 14 


bering of the specimens indicated in Fig. 1. The dotted 
line shows the 20-kilogramme-metre limit, and it will be 
noticed that in the case of the brittle rails, 7.e., those that 
broke without deformation at the first blow, many, and in 
one case, all the impact figures are below the limit. 


An examination of these figures shows that there is no | 
co-ordination between the macrograph section and the | 


brittleness or toughness of the rails. Thus in Fig. 16 the 
macrograph stain is considerable, and substantially the 
same as that of Fig. 21, yet the’ first rail was brittle, 
whereas the second was tough. Again, in Figs. 18 and 
20 the stains are moderate, and the first rail was brittle, 
and the second tough. Fig. 22 shows very little stain, 
and the rail was tough, but about the same amount of 














Fig. 15—IMPACT TESTING MACHINE 


stain is shown in Figs. 17 and 19, and yet both these rails 
were brittle. It will be seen that if the macrograph test 
were alone relied upon, then rail 21, and possibly 20, 
would have been condemned, whereas they ought to have 
been passed, and rails 17 and 19 wouid have been passed, 
whereas they ought to have been condemned. 

So far as the tests referred to are concerned, the new 
method appears to discriminate satisfactorily between 
sound and unsound rails. To establish this method as a 
standard method will require undoubtedly further inde- 
pendent research, but the work already done by Fremont 
is amply sufficient to show that present methods are—to 
put it mildly—not always reliable, and that the new 
method merits further close study with a view to its 
adoption. 


is stated, is that which has been evolved from the theory of 
the astronomer, M. Faye, andelaborated by General N ‘crier, 
The theory is that between the poles and the equator there 
is a continuous and rapid movement of the various strata 
ofthe atmosphere. These different strata rub against one 
another as they travel, and by reason of the varying 
speeds of contiguous strata gyratory movements are pro. 


duced, which draw down into the lower regions containing 
vaporous clouds the ice needles of the cirrus clouds, and 


the highly electrified air of the upper regions. The ice 
needles then increase in size and weight at the expense of 
the vapour into which they are drawn, and fall to the 
earth under the action of gravity. The atmospheric cur. 
rents would no doubt travel in straight lines were it not 
| for the rotation of the earth; but as itis, their lines of 
| travel are distorted, and consequently there are prevailing 
winds in different parts of the globe. The friction of the 
molecules of air against one another produces electricity, 
which is likewise produced when air in motion meets a 
solid body. It has been proved that when ice and water 
are rubbed together the former becomes positively, and the 
latter negatively electrified. The ice needles of the 
cirrus clouds become electrified, because the calorific 
|energy of the molecules of water from which they 
are originally formed is converted into electricity when 
the higher temperatured vaporous clouds are encountered 
in the eddies above mentioned. Under the action of the 
ultra violet solar rays the cirrus cloud needles lose their 
negative charge and become positively charged. Their 
positive charge is assumed, it is explained by M. l’aye, 
when, by reason of the gyratory movement, they are 
hurled against the vaporous clouds, which are themselves 
electrified either by rubbing against cirrus clouds or else 
by induction—positively at one extremity and negatively 
at the other. The positively electrified ice needles are 
attracted by the negatively electrified vaporous clouds. 
Their charge of electricity is immediately reversed in 
sign, and they are repelled. Becoming positively charged 
again, they are again attracted and repelled, and so on. 
A rapid to and-fro movement, the amplitude of which is 
very small, is produced in this manner, and it is then 
that hailstones greater or less in volume are formed. 

When one of the clouds has finally lost its charge of 
electricity, the hail which forms part of it falls. Its fall 
is subject either to a retarding or to an accelerating force, 
according as the cloud is charged with electricity of the 
same sign as that of the earth or not. It follows, there- 
fore, that the hail is not alone subjected to the influence of 
gravity, and that it may either fall with great force or 
comparatively gently. Hence, in order to guard against 
devastating showers of hail, the idea was conceived of 
lowering as much as possible the potential of the 
dangerous clouds by means of lightning conductors of 
high capacity. . 

A number of interesting experiments have been carried 
out by the Comte de Beauchamp, who owns an old 
chateau at St. Julien-l’Ars, near Poitiers. The building 
is surrounded by trees, and is quite near the village 
church. The district is subject to frequent violent 
storms, which are accompanied by thunder and showers 
of hail. These have in the past proved disastrous for the 
trees of the park and the vines in the surrounding 
country. Observing that the lightning conductor on the 
church frequently showed luminous brushes, Count 
Beauchamp came to the conclusion that its capacity was 
not great enough to conduct to the earth all the elec- 
tricity in the passing clouds. In 1899, when he was having 
the church tower repaired, he determined to provide it with 
| an apparatus to which he gave the name of “ Niagara- 
électrique,” because of its high conducting capacity. 
| This apparatus consisted of a crown of soft electrolytic 
| copper, fixed at a height of 60 metres—about 197ft.— 
| from the ground and furnished with six or eight upwardly 
pointing leaves of the same metal from 30 to 40 centi- 
| metres long, and ending in carefully gilded points. This 
| crown was connected to a strip of soft electrolytic copper 
8 centimetres wide by 2mm. to 8 mm. thick—about 3{in. 
by 4in.—the lower end of which was fixed to a diffuser of 
| large surface, and with many silvered copper branches, 
| which was sunk in an extensive piece of water. Since 
| this lightning arrrester has been in position the park has 
/never once been struck by lightning, though several 
| violent storms have been experienced, notably those of 
| 20th July and 7th September, 1905, and 7th September, 
| 1907, and only one shower of hail has fallen, about 800 
|metres away from the tower, and this did no serious 
| damage. 

















OR 


ae 








THE ENGINEER 


481 





Nov. 10, 191 








——" 


A NEW 


DOK gm 





METHOD OF TESTING 


(For description see page 480) 





RAILS 














7 J" 8 SW Oe 


FOSS TSW. PAST IE el it's Te ea 


77 79: a) g 7 1s 19) 











FuPCE I Ooh IFIS TT Ie 


Figs. 16 to 22—MACROGRAPHS AND TESTS OF RAILS 
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Hneouraged by the success of his first effort, Monsieur 
de Beauchamp erected another arrester on the tower of 
the church at Chauvigny, which is in the valley of the 
Vienne. This tower is about 40 metres—131ft.—high. 
The results realised were just as satisfactory as the others 
had been, and they induced General Négrier to erect a 
similar apparatus on a steel mast 39.5 metres high on the 
plateau of Paizay-le-Sec, another district frequently visited 
by hailstorms. As a result there has been no damage 
done by hail since, and in 1908 a hail squall coming up 
with a south-west wind was transformed into rain when 
1700 metres from the tower. 

In a line with these three posts Monsieur de Beauchamp 
installed a fourth “ Niagara-électrique” in 1908. This 
was on the lofty tower of the church of Saint-Savin, which 
is 100 metres—328ft.—high. Saint-Savin is at the bottom 
of the valley of the Gartempe, and the church tower is 
only about 40 metres above the high land each side of 
the valley, but this elevation is said to be sufficient. 

These four posts are roughly 10 kiloms. apart and have 
been in position for about three years. The distance of 
10 kiloms. was chosen because it had been observed that 
the protection afforded by hail arresters of the type 
employed extended for a distance of from 4 kiloms. to 5 
kiloms. in the direction the wind bringing up the squalls 
is blowing, from 4 kiloms. to 5 kiloms. on either side at 
right angles to the direction of the wind, and from 500 m. 
to 1000 m. against the wind. 

Since the creation of this line of posts there has been 
no damage by hail in the zone which it protects. 
have been frequent violent storms, and there have been 


showers of hail accompanied by rain, but in no case has | 


any harm been done, the hail falling without force and 
melting immediately. 


There | 


to the conclusion that it is too early as yet to give a 
| definite reply to this question, but it considers that the 
results are so encouraging that it is worth while to pro- 
ceed with the further experiments which are proposed by 
the Comité de Defense contre le Gréle, which has been 
formed with the object of coping with the matter. This 
society is working quite gratuitously, and is apparently 
prepared to make the necessary calculations and investi- 
gations, and to recommend the particular contractor best 
suited to carry out the work which it suggests. This 
committee having made an exhaustive study of the 
matter, has drawn up a comprehensive scheme for the 
| defence of the whole of France by means of hail arresters 
of high electrical conductive capacity. The scheme pro- 
_ the formation of twelve lines of posts or barrages as 
follows :— 


(1) Barrage électrique des Landes ou de la Bidissoa. 


(2) a de l'Ouest ou des cétes de Bretagne. 
(3) me du Centre. 
(4) = de la Loire et du Rhone. 
(5) - de l'Est. 
(6) ee de la Loire Inférieure. 
(7) » dela Bretagne. 
(8) re de Ja Loire. 
(9) ze de la Charente. 
(10) és de la Gironde. 


(11) - de la Méditerranée. 

(12) Secondary barrage by Evreux, Chartres, and 
Orleans, or by Versailles and Melun to protect 
Paris. 


It is also proposed to erect a very powerful hail 
| arrester on the Eiffel Tower, and on other high points in 
Metropolis. The Minister of Agriculture, the Conseil 


Our contemporary asks, “Is this merely a coincidence | Général de la Seine, and the Conseil Municipal de Paris, 


or is it to be attributed to cause and effect?” 


It comes | are, it is stated, subscribing largely towards the cost of 


the Eiffel Tower installation, from which it is expected 
some very valuable information will be obtained. 

As to the best form to be given to the uppermost end 
of the arresters, the matter has been investigated by M. 
Villard, professor of the Ecole Normale Supérieure. 
According to him the best shape is that consisting of a 
horizontal bar provided with a number of vertically 
arranged points, arranged in a similar manner to the 
teeth of the collecting combs used in statical electrical 
machines. This form is that which was used by General 
Négrier at Paizay-le-Sec. Monsieur de Beauchamp, on 
the other hand, employed the form we have described 
above, which is alluded to by our contemporary as being 
similar in form to the aloe tree. Itis pointed out, however, 
that whereas the horizontal type might do very well for an 


_ isolated steel tower—and it has been chosen for the Eiffel 


Tower plant—it would look exceedingly ugly on a 
church tower, on which the crown or aloe form would 
look much less disfiguring. 

It is hardly to be wondered at that the matter is re- 
ceiving such serious consideration in France. Each year 
that country experiences a loss due to hail which, on the 
most conservative calculation, is estimated at from 150 
to 200 million francs—say, roughly, £7,000,000. Some 
authorities say that it would be nearer the truth to say 
£20,000,000. Moreover, an average of about 120 people 
are kilied annually by lightning. The cost of an installa- 
tion such as those to which we refer would be from 1000f. 
to 4000f., and the annual upkeep is quite small. If the 
protection is as ample as is asserted, the farmers would 
no longer have to insure against the effects of hail, and to 
insure an acre of rich agricultural land costs 12f. per 
annum. In the Chauvigny district alone the hail arrester 
would mean an annual saving from this cause alone of 
from 50,000f. to 100,000f., and the arrester itself only 
costs 2000f. to put up. Enthusiasts talk of an annual 
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saving of as much as 450,000,000f., but, as our contem- 
porary remarks, although the results achieved at present 
are distinctly satisfactory, their success is not as yet 
definitely established. There is need for much further 
investigation into the matter. 








A LARGE HYDRAULIC AIR COMPRESSING 
PLANT. 
WueEn the Provincial Government of Ontario a few years 
ago decided to build a railway to open up the great clay belt 
situated north of the high-lying land which divides the 
settled part of the province from the wilderness, the most 
sanguine optimist never dreamt that the district traversed 
would prove to be one of the richest in silver that the 
world has known. The discovery is said to have been 


| and the available water powers of the district were at 
| once pressed into service to supply electric energy and 
| compressed air for the mining companies. To-day three 
| large companies have been organised for the sale of 
| power. One of these furnishes electric current only. A 
| second generates its power in a hydro-electric plant, 
using part of the electric energy at the camp to pro- 
duce compressed air by ordinary mechanical com- 
pressors. The third company furnishes compressed 
air only, accomplishing its result by a hydro-pueu- 
matic plant at a waterfall on the Montreal River 
nine miles distant from the town of Cobalt. The com- 
pressed air is conveyed to the camp through a steel pipe 
line. In figures the net results of the mining operations 
so conducted are 1000 tons of ore per week, ranging in 
silver values at from 50 to 5000 ounces to the ton. The 
output of the camp for the first eight months of 1910 was 
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SITE OF THE HYDRO-PNEUMATIC WORKS 


made by a railway contractor’s blacksmith who, in 
throwing a piece of iron after a fox, exposed some native 
silver in the rock which the missile encountered. In four 
short years the camp so curiously opened has shipped 
millions of pounds’ worth of silver. To-day scores of 
mines are in steady operation. The Temiscaming and 
Northern Ontario Railway passes through the heart of 
the camp. The railway land itself is under lease for 


over 20,000 tons of ore shipped. As this period includes 
mvch time before the power companies were in a position 
to furnish power regularly the steady and adequate 
supply of power will doubtless have a marked effect on 
the rate of ore output. 

About nine miles in a southerly direction from the heart 
of the Cobalt camp is an abrupt drop of about 50ft. in 
the Montreal River, known as “ Ragged Chutes,” This was 


From the bottom of this shaft a horizontal tunnel abouy 

20ft. wide and nearly 80ft. high was driven down-stream 

a thousand feet, where it ends at a shaft rising to the tail. 1 
water in the river. At about 60ft. from the latter shaft 
the roof line of the tunnel drops 84ft. Into the top of the ( 
headworks-shaft water is permitted to enter, and in its 
natural course flows through the tunnel and rises to the 
lower level of the river through the tail shaft, the difference 
in the water levels being 55ft. 7 

By a specially designed head piece in the top of the 
headworks-shaft air is introduced into the falling water, - 
The mixture descends in the shaft, and when the tunne] 
is reached the change of direction of flow affords the 
imprisoned air bubbles an opportunity to escape and 
collect in the top of the tunnel. The object of the abrupt 
drop in the roof line of the tunnel near its lower end is to 
form a closed chamber for the compressed air, and prevent 
its escape with the tail-water. From the highest point in 
the tunnel roof the compressed-air main istaken. A blow. 
off = leading to the open air above the tail-water, is 
provided, so that if air is being compressed faster than it 
is being taken off by the compressed-air main it discharses 
into the openair. The lower end of this pipe is ordinarily 
submerged, and is only uncovered, as is explained late; 
on, when the pressure becomes higher than it desirable. 

The degree of compression of the air depends on the 
level of the tail-water, while the capacity of the plant is 
determined by the difference in elevation of the head. 
water and the tail water. No tests of the efficiency of 
this plant have yet been made, but by comparison with 
similar installations in British Columbia and in Michigan 
the efficiency is doubtless very high. The capacity is 
given as 40,000 cubic feet of free air per minute, com- 
pressed to 120]b. per square inch at the plant. The 
compressed air is conveyed to the camp, 9 miles distant, 
by a steel pipe line. The rate charged the customers is 
25 cents—one shilling and a halfpenny—per thousand 
cubic feet of air at 100 lb. per square inch at the mine. 

The crest dam constructed to regulate the upper water 
level is of concrete, of the usual solid section. From the 
point of rock selected as the site of the main shafts the 
dam flares upstream to either.gide of the river, forming 
in a general way a funnel-shaped mouth to the shafts. 
On one side, about the middle of the original channel, a 
slide has been made for the passage of saw logs. 

Four submerged openings, 10ft. square and 10ft. below 
the crest of the dam, admit the water to the main shaft. 
Each opening is controlled by a wooden gate. Before 
entering the shafts all débris is removed from the water 
by steel racks placed between the gates and the shaft. 
The head-works above the shafts during construction are 
shown in Fig. 2, page 483, which also gives a good idea 
of the river and the surrounding country. The top of the 





chosen as the site for a hydro-pneumatic installation under shafts is now enclosed in a neatly designed building as a 





mining purposes, and property cannot be purchased even 


for building sites in the town proper, excepting with the the Taylor system. The work of excavation was begun 









































protection from the weather. 
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PLAN AND SECTIONS OF HYDRO-PNEUMATIC COMPRESSOR PLANT 


understanding that the original owners may open up the | early in 1908, and was afterwards taken over by the , 
ground for mining whenever they choose. The district is Cobalt Hydraulic Power Company, Limited, for which | 
almost entirely rock, capped with a very slight covering company Messrs. Viele, Blackwell and Buck, of New York, | 
of soil, and is quite useless for any other purpose than | are the consulting engineers. The plant was officially 
mining. It lies within sixteen hours’ train ride from | put into commission on May 20th, 1910, although some 
Montreal or Toronto, at the confluence of the Ottawa | of the finishing, such as building enclosures and trimming, 
and Montreal rivers. | yet remained to be done. The whole of the work at the 

The construction of the railway through the heart of the | site is in a very hard close-grained rock. Across the river 
Cobalt camp meant that each prospect as soon as it was at the head of the rapids 4 concrete dam was thrown to | 
proved and financed (it looks as if some were financed | raise the upper water level. The engravings given here- 
without much previous investigation) was turned into with show the general plan and the profile of the works. 
a mine and equipped with machinery. The market thus | A point of rock near midstream was chosen for the site 
so suddenly developed for power quickly attracted capital, | of a vertical shaft which was sunk about 336ft. deep. 





The main shafts are two vertical excavations in the 
rock, 10ft. in diameter, 31ft. apart centre to centre. The 
original surface of the rock at the top was about 34dft. 
above the bottom of the tunnel below. In each shaft is 
embedded in concrete a steel tube, the diameter of which 
is 8ft. 6in. The top of each tube is placed 26ft. 6in. 
below the upper water level, and is finished with a flange 
to form a telescoping joint with the head-piece which fits 
inside it. By means of hydraulic cylinders the head- 
piece may be raised or lowered to compensate for slight 
variations of the water level. . The body of the head-piece 
tapers from a fit in the 8ft. 6in. pipe up to a drum head 
16ft. diameter, into which are bred sixty-six open pipes 
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HYDRAULIC ATR COMPRESSING PLANT AT COBALT, ONTARIO 


(For description see page 482) 
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l4in. diameter and 8ft. long. In operation the heads are 
maintained at such a height that the open tops of the 
l14in. pipes are slightly below the surface of the water. 
Care is taken to have the interior of the tubes quite 
smooth throughout and angular corners are avoided, thus 
allowing the mixture of air and water to flow smoothly 
and uninterruptedly to the separating chamber in the 
tunnel below. 

The bottom 40ft. of the main tube is increased in 
diameter gradually until at the end it is 12ft. 6in. This 
flare is for the purpose of decreasing the velocity of flow 
within it, and so facilitating the release of the air from 
the water. The bottom end of the tube is 18ft. 6in. 
above the bottom of the tunnel, and is sealed 18in. by 
the water in the tunnel. Immediately below the 
centre of each shaft tube is a circular concrete pier with a 
pagoda-shaped top, for the purpose of deflecting horizon- 
tally in every direction the air-laden water descending in 
the pipe, so as to afford the air bubbles an opportunity of 
quickly disentangling themselves from the water and 
collecting in the crown of the tunnel. 

The tunnel is 999ft. long from centre to centre of the 
shaft at either end of it. The water line in the tunnel is 
determined by the height of the blow-off, or point of 
escape of the air, which has been placed at 325ft. below 
the level of the crest of the headworks dam. This gives 
a normal depth of water of 20ft.in the tunnel. The top 
of the tunnel forms the compressing chamber for the air, 
the pressure being fixed by the relative height of the 
water in the tunnel and that at the point of discharge in 
the tail-race, which is about 276ft. 

The general section of the tunnel is 20ft. wide by 

' 28ft. 6in. high, the top being semi-circular. The upstream 
end in 39ft. flares out to admit the two main head shafts. 
The tail shaft is 22ft. in diameter, rising vertically to the 
river from the end of the tunnel. The highest point of 
the ceiling of the tunnel is about 70ft. from the tail shaft, 
and from it the compressed air is taken through a 24in. 
steel pipe embedded in concrete as far as the tail shaft, in 
which it rises to the meter house on the top of the cliff 
above. Fig. 4, page 483, shows the water as it rises from 
the tail shaft, as well as the 24in. air pipe leading up from 
the air chamber to the meter house. 

The blow-off pipe is 12in. in diameter. Like the main 
air pipe, it is sealed in concrete between the tunnel and 
the tail shaft. It has on its lower end a funnel-shaped 
casting. When the air is being compressed faster than it 
is drawn off the water level in the tunnel is lowered, and 
as soon as the end of the blow-off pipe is exposed the air 
immediately escapes up the pipe until the water level 
rises in the tunnel sufficiently again to seal the end of 
the blow-off. In Fig. 1—page 483—will be seen acolumn 
of water spray ejected over 400ft. upwards by the blow- 
off. The meter house on the cliff contains a 24in. gate 
valve, a 24in. automatic valve, and a 24in. meter. 
Following the meter a reducer joins the 24in. main to the 
20in. pipe line leading off to Cobalt. 

Not the least interesting part of this plant is the long 
lines of large air mains through a very rough and rocky 
part of the country exposed to very wide ranges of tem- 
perature. In general these lines are well shown in Fiys. 
8 and 9—page 483. 

All 12in. and 20in. pipes are welded steel with welded 
steel flanges. The specifications for the pipe required 
open-hearth steel suitable for welding, with an ultimate 
tensile strength of not less than 55,000 1b. nor more than 
65,000 lb. per square inch, elastic limit not less than half 
the ultimate strength, and an elongation not less than 25 
per cent. in Sin. All pipes were tested to 450 lb. per 
square inch with hydrostatic pressure. The lengths 
varied from 35ft. to 40ft. Flanges were turned on back 
and front. The bolts for the joints are of steel. The 20in. 
pipes have the body 0.3125in. thick, with flanges 3}in. by 
ltin. drilled for twenty-four lin. bolts. The flanges on 
12in. pipes are 3}in. by 1tin., drilled for twelve Zin. bolts, 
the body of the pipe being jin. thick. The gaskets used 
throughout are of millboard about jin. thick. All the 
joints in the 20in. pipes were made square, bends in any 
direction being made up by bevel fillers placed between 
the flanges. In some of the more difficult country around 
Cobalt universal joints were used on the 12in. pipe, as 
illustrated in Fig. 10, page 483. At the lowest points 
drip cocks are placed to enable the condensed water 
collecting in the pipe to be drawn off. 

Practically no excavation work was done in the pipe 
laying. At every half-mile there is a concrete anchor 
pier 5ft. lengthwise of the line and 8ft. across the line, as 
shown in Fig. 3, page 483. In this pier the pipe is 
embedded and anchored. Midway between every two 
adjacent piers is an expansion joint, as shown in Figs. 5 
and 6, page 483, for a 20in. pipe, and Fig. 7 for a 12in. 
The joints on the 20in. pipe have been known 
actually to move 27in. as a result of temperature changes. 
Between the anchor piers the motion is permitted by 
supporting the pipe flanges on 12 1b. rails laid parallel 
with the pipe and resting on wooden ties ballasted in the 
ground. Where there are horizontal bends the rails are 
replaced by a in. steel plate, so as to permit motion of 
the flange on it in any direction. All lines of 6in. pipe 
and smaller have screwed connections. 

Every consumer's connection is equipped with a gate 
valve, an automatic valve, and a meter, around all of which 
is a by-pass containing a gate valve to facilitate possible 
repairs, as shown in Fig. 11, page 488. There were laid at 
the time of writing 9 miles of 20in. pipe, 6 miles of 12in., 
and 74 miles of 6in. and 3in. pipe. Thirty-five connec- 
tions have been made to customers. . 

The pipe line laying was done by the company by day 
labour. The 20in. pipes were furnished by Thyssen and 
Co. and Deutsch-Oesterreichische Mannesmannroehren 
Werke, Germany, while the latter company and Stewart 
and Lloyds, Limited, Glasgow, supplied the 12in. pipes. 
The valves were manufactured by the Eddy Valve Com- 
pany, Waterford, N.Y., and the expansion joints by Reid 
and Brown, Toronto, Canada. The penstock work was 
made by Ferand and Delorme, Montreal, the meters by 
the company themselves. The excavation and concrete 








work was performed by H. D. Symmess, Niagara Falls, 
and by the company. The dam and shafts were begun 
in 1908,.and the tunnel and pipe lines in the spring of 
1909. 

The air compressed by the hydraulic system is very dry 
as compared with that produced by the ordinary methods 
of mechanical compressors; but in the mines where there 
is inadequate ventilation its slight deficiency in oxygen 
renders the use of ordinary candles impracticable by the 
miners. This difficulty was overcome by supplying the 
miners with acetylene bicycle lamps. It is stated that 
these are even cheaper in the long run than candles, and, 
in addition, their superior illumination enables more 
work to be done. 








A PRACTICAL SUN-POWER PLANT. 





FOR many years, say from about 1850 till 1880, sun- 
power plants. were quite a hobby with inventors, and scores 
of patents were taken out. Interest in them then ceased, 
possibly owing to the advance of the oil engine, and very 
little was done with them till, a few years ago, a Mr. Frank 
Shuman, of Philadelphia, took up the problem once more. 
Mr. Shuman has, however, gone further than any of his pre- 
decessors, for he has succeeded in constructing a plant of 
quite appreciable horse-power, and has operated it with so 
much success that one is tempted to think there may be 
something in the idea after all. Of course, every one recognizes, 
and no one more than Mr. Shuman, that it has a limited 
scope. No one expects to see sun plants in use in 
England, or even in Europe; but in tropical regions, 
say for 20 deg. on either side of the Equator, it becomes 
a practicable proposition. For in that area not only 
may plenty of sunshine be relied upon, but oil and coal are 
expensive, and where coal or its equivalent cannot be purchased 
for less than ten shillings per ton the sun-power plant has its 
chance. Another thing is also to be remarked. Sun-power, 
like wind-power, being inconstant, the most profitable use to 
which it can be put is pumping, and in tropical countries a 
great need for water-raising machinery for irrigation pur- 
poses exists. With these few preliminary remarks we may 
turn to the description of an actual plant which has been 
recently completed and tested in Philadelphia, and which is, 
we understand, destined for Egypt. 

The most important feature of a sun-power plant is the 
steam generator. It has not only to absorb all the heat it 
can from the sun, but, once having obtained it, it must lose 
as little as possible. Broadly speaking, then, it must be a 
good absorber and a bad radiator—two qualities which, as 
every student of elementary science knows, cannot be com- 
bined. A black surface is the best absorber, a bright surface 
the best retainer of heat. Here, then, was the first problem— 
to devise means of absorbing as much of the radiant heat of 
the sun as possible, and once it was converted into sensitive 
heat to retain it. To satisfy the first requirement the dullest 
black surface that was possible had to be sought, and a paint 
which, it is estimated, does not reflect more than 6 per cent. 
of the heat rays was ultimately found. To satisfy the second 
requirement, means of insulation had to be devised. Here 
another question arose. There is no difficulty in getting a 
sufficiently high temperature to generate steam at 100 lb. or 
150 lb. pressure, but if that temperature were employed the 
difficulties of insulation would be increased. Moreover, it 
would mean a high-pressure boiler, and a high-pressure boiler 
would be expensive. It was therefore decided to use a 
temperature barely exceeding 212 deg. Fah., and to employ 
the steam in an atmospheric engine. The boiler then 
became a very simple affair. It consists, as a matter of fact, 
of flat heavily tinned sheet iron chambers, each 3ft. square, 
but with only 4in. between the walls. Inside these are 
corrugated sheets to direct the circulation. These units are 
placed on long tables running east and west, and facing due 
south. The tables are raised on short trestles, as shown in 
the illustrations on page 490, and are inclined at such an angle 
as to receive the sun normally to the surface. The angle can 
be altered from time to time as the year advances, so as to 
retain this condition. ‘The generator units are separated 
from the table by a good layer of granulated cork and mill- 
board, so that as little as possible of the heat escapes that 
way. Each unit is, furthermore, enclosed in a frame of stout 
wood, so that little heat gets away round the edges, and the box 
so formed has a cover of two panes of window glass separated 
by an air space of one inch. Thesun’s rays pass through the 
glass, but little or noneare reflected from the black absorbing sur- 
face, and the lin. layer of air prevents much escaping by 
conduction to the outside atmosphere. Each unit, it 
will be seen, then, is entirely boxed in in insulating 
material. So efficient is this insulation that, Mr. Shuman 
informs us, a temperature of 450 deg. Fah. might be reached 
inside were it permitted. In order further to increase the 
capacity of each generator unit mirrors are attached to the 
top and bottom edges of the frame, and inclined at such an 
angle that the incident rays of the sun are reflected on to the 
absorbing surface. The distance between the upper edges of 
the looking glass is 6ft., with the result that something like 
twice the area of sunshine, if we may so put it, is directed 
upon the generators. A group of complete units of this kind 
is built up in the way shown, and is then called an absorber. 
In the case under notice the total surface of the generators 
themselves is something over 5000 square feet, and the total 
heat-catching area, that is to say, including the mirrors, 
is roughly 10,300 square feet. This area is made up of 
twenty-six banks of generators, each bank containing 
twenty-two single units 3ft. square. It was found in 
Philadelphia that this plant could evaporate approximately 
4800 lb. in the eight hours of sunshine. The average 
horse-power developed was about 22, the maximum 32. We 
give the average, because the power is by no means constant. 
It is least in the morning, gradually increases and then falls 
away in the evening. To meet this variation—due entirely 
to the change of steam supply—the engine drives recipro- 
cating pumps with variable throw. The lift thus remains 
constant, whilst the quantity varies. One of the illustra- 
tions shows the plant under test, raising 3000 gallons of 
water per minute to a height of 33ft. The complete steam 
and pumping plant is shown in another illustration, but, 
owing to the fact that patents are pending, we are not at 
liberty to describe it. It must suffice to say that the engine 
is a low-pressure engine of special type in which every effort 
has been made to reduce heat losses to the minimum. 
Depending entirely on the vacuum, it is, of course, pro- 





vided with a good condenser and a dry air pump. The 
condenser is of thetubular surface type. This form is om. 
ployed because it is essential that only condensed watey 
should be employed in the generators. Were fresh water used 
corrosion would be soon set up by the dissolved air, Very 
little water appears to be lost, and distilled water is used for 
the make-up, so that after a few hours’ working in the first 
place little or no air remains in the system, and little or none 
can gain access past the oil-packed glands. Examination of 
generator units after months of work has shown that they get 
covered with a very light layer of oil and that there is yo 
corrosion. 

A point that must be carefully considered in all power 
plants is that of cost, and it may be worth noting some 
figures given by Mr. Shuman. They are based on a 1(0 
horse-power plant working in the tropics for eight hours por 
day and 350 days per year. The capital cost is estimated at 
£4000 ; for interest and depreciation 10 per cent., or £450 has 
to be allowed, and £350 is put down for wages. The annual 
charge is therefore £750. Mr. Shuman estimates that a 
similar steam plant would cost about £2000, or £550 per year, 
The sun plant is thus £200 to the bad, and it is only when the 
fuel required by the steam engine exceeds that value that the 
sun power plant is worth while. Now the steam plant will 
burn, say, 14 tons of average steam coal per eight hours, or 
525 tons a year. So that unless coal can be bought for about 
8s. per ton the steam plant cannot compete with the sun 
plant. 

These figures must naturally be taken as more or less pro- 
blematical, because there has not been suflicient experience 
to know what is the right rate of depreciation to allow for a 
sun-power plant. It has been taken at 5 per cept. It is not 
likely to be less, it may have to be more ; experience i!one 
can show. We may say, however, that Mr. Shuman him<elf 
does not make out so good a case for his plant in comparison 
to a steam plant as we do, for he assumes that he can get a 
100 horse-power engine to work for about 3 1b. of coal—a 
degree of perfection, we fancy, he is hardly likely to meet with 
in tropical countries where condensation will present diffi 
culties, save perhaps in the case of irrigation pumps, where 
the quantity of circulating water is practically unlimited 
—difticulties, by the way, which the sun plant will also 
have to face. On the other hand, the oil and gas engines 
are much more probable and much more serious com 
petitors when such small powers are considered. The whole 
question turns on the cost of fuel, and it is by no means 
improbable that in many districts the sun-power plant may 
be able to do battle successfully with other sources of power. 








WIRELESS TELEGRAPHY. 





AN increase of 28.4 per cent. in the number of radio- 
telegrams dealt with at the Post-office coast stations is 
recorded for the year ending March 31st, 1911, and the 
revenue for the year from this source was £7941. The 
increase is mainly due to the larger number of ships now 
equipped with wireless apparatus, and hence the increased 
number of communications with the coast stations. The 
total number of British ships so equipped or in course of 
equipment on 3lst March was 290. 

Post-office stations were open for general correspondence 
with ships at sea at the following places :—Caistor (Norfolk), 
North Foreland (Kent), Niton (Isle of Wight), Bolt Head 
(Devon), Lizard (Cornwall), Seaforth (Lancashire), Rosslare 
(Wexford), Crookhaven (Cork), and Malin Head (Donegal). 
It was decided to establish new stations at or near Newcastle- 
on-Tyne and in the neighbourhood of Valentia Island. The 
former wil! eventually supersede the private station at Culler 
coats, which is used for commercial purposes under pro- 
visional permission. The ranges of these two stations are to 
be about 250 miles and 500 miles respectively. It is further 
intended to erect a new station at Land’s End of about 
250 miles range, which will supersede the existing Lizard 
station, and when this is done the Bolt Head will be reserved 
for experimental pu , and for communication with the 
Channel Islands in the event of the cable being interrupted. 
The stations at Malin Head and Niton are to be removed to 
more convenient sites in the neighbourhood, and the Rosslare 
station will be transferred to the neighbourhood of Fish- 
guard, on the Welsh coast. Since March a new scale of 
charges has been adopted, with a view of increasing the 
exchange of radio-telegrams between coast stations and ships 
making short voyages. A coast station and inland rate of 
34d. a word, with a minimum charge of 1s. 9d., instead of 
the ocean rate of 64d. a word, has been introduced for ships 
trading to the Baltic or to ports less than 1000 miles from the 
United Kingdom, and a rate of 2d. a word, with a minimum 
charge of 1s. 8d., for the Irish or continental services or ships 
trading to ports less than 200 miles distant. It must be 
understood that the full rates actually charged for these 
services vary in accordance with the charges made by the 
owners of the ships to or from which the radio-telegrams are 
sent. 

Telegrams are now accepted at 3s. a word at post-oflices 
for transmission to ships at sea by way of the Marconi 
Company’s long range station at Poldhu when such ships are 
beyond the range of the post-office coast stations. From 
any post-office in the United Kingdom telegrams can now be 
sent to Atlantic liners, equipped with Marconi long range 
apparatus, at any time during the voyage. If the ship is out 
of range of the Poldhu station the messages are transmitted 
by cable to Cape Cod, Massachusetts, and thence by wireless 
without extra charge. In conjunction with the Board of 
Trade the Post-office has made arrangements for warning 
ships of the position of derelicts dangerous to navigation free 
of charge. When a derelict is reported in the track of ships, 
the Admiralty and Lloyd’s are notified and the information 
forwarded by wireless telegraphy to all ships affected on the 
North Atlantic, South Atlantic, and North Sea routes, for 4 
period of four days after the receipt of the report. __ 

On application at any post-office in the United Kingdom, 
on payment of sixpence in addition to the cost of th 
telegram and the reply, information may be obtained from 
the Post-office coast stations as to the state of the weather or 
a ship’s position, i.e., whether she is in touch with a coast 
station. Ships at sea can also be furnished with information 
as to the state of the weather at a wireless coast station or 
Lloyd’s signal stations in the United Kingdom on payment 
of 5s., and for a further payment of 6d., plus the cost of the 
inland telegrams and replies, can receive reports and forecast» 
from the Meteorological-office. 
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MOTOR CAR SHOW AT OLYMPIA. 


No,, 11.” 
[st week we indicated briefly what would form the 
redominant features of the exhibition of pleasure cars 


ish is being held at Olympia, and we alluded to the 


decided tendency to long-stroke engines in order to obtain 
from cylinders of a certain bore an increase of power. A 
feature which we did not mention is the attempt on the 
of American makers to capture the British market 


yar - 
this is concerned with the cheaper car. Our 


s far as 

sain’ will remember that the our cousins across the 

Atlantie attempted something of the sort with toy-like 

and flimsy steam cars, and previously with the safety 

bicycle. In both cases the attempts. if not failures, were 

scarcely successful, and it remains to be seen whether the 
eee 





now quite prepared to pay more than twice this sum. It 
seems as though the price of a commodity is of no 
consequence when the public sets its mind on having it. 

In Hig. 11 we give sectional views of the re-designed 
six-cylinder Sheffield-Simplex engine. It will be observed 
that the cylinders are cast in groups of three with capacious 
water jackets. The bore and stroke of the cylinders are 
89 mm. and 127mm. The crank shaft has plain bearings, 
and is of stiff design, with a bearing between each pair of 
cylinders. The poppet valves are operated by a special 
form of mechanism and cam shaft shown in the cross-sec- 
tion b, all of which is enclosed. Lubrication is effected 
by means of a mechanically-driven pump supplying oil to 
all journal bearings under pressure and to troughs below 
each connecting-rod end. Silent worm timing gears with 
an inclined worm, as shown in section, driving the magneto 




















and discussion. 
sleeve engine exhibited by 
ingenious invention, it appears, was invented simultane- 
ously by two persons, one Mr. Peter Burt, in Glasgow, 
and the other, Mr. J. H. K. McCollum, in Toronto. An 
inspection of the engine at Olympia confirms our first 
impression concerning the ingenuity displayed in obtain- 
ing the compound motion of the single sleeve, whereby it 
can perform the dual function of admitting gas to the 


the push type operating both the clutch and foot brake, 
and the other a sliding pedal with side rocking movement 
only, controlling the engine throttle. 
of material is used in the Sheffield-Simplex cars, all trans- 
mission shafts and gears being made from steel of 122 tons 
tensile strength. 


The highest class 


The valve question continues to find food for thought 
Last week we alluded to the new 
Argylls, Limited. This 
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present petrol car will prove more successful than the 
objects referred to. At any rate we are glad to see that 
several British motor car engineers are endeavouring to 
place on the market vehicles which, though not quite so 
low priced, are essentially more substantial and likely 
to prove a better investment to the purchaser than the 
American cars. 

In the early days of the motor car movement an idea 
prevailed that the popular car of the future must be sold 
at about £100, and indeed several makers attempted to 
supply the want, but found that it could not be done with 
Satisfactory commercial results, nor are we perceptibly 
nearer to its accomplishment at present. Nevertheless the 
pleasure car movement has developed beyond all anticipa- 
tions, and the people who were in search of £100 cars are 


* No. L appeared November 3rd. 








Fig. 11—SIX-CYLINDER SHEFFIELD SIMPLEX ENGINE 


and oil pump, form a feature of the engine. The advantage 





claimed for this arrangement of gear, in addition to silence, | 
is that the contact breaker and distributor are placed in a | 


very accessible position. 


and jackets are exceptionally large. The Eisemann dual 
magneto high-tension ignition with solid multi-core 


The engine is cooled on the | 


thermo-syphonic system, and with this object the pipes | 
| is claimed by the makers to be a big step in advance of 


wiring are fitted, dispensing with separate wires and | 


providing hinged switches to the plugs. 
feature of the Sheffield-Simplex cars is retained, namely, 
the mounting of the gears at the rear end of the propeller 


| shaft. All cars have three speeds thus provided. The 


live axle is arched and the load is taken on the axle tubes 
and casing, and the bevels and differential gear are very 
easy of access by removing four nuts. 


Another usual | 


| “if” 

















cylinder and allowing the exhaust gases to be expelled 
alternately. 

The French firm of Darracq has attacked the problem 
in a different way. The Henriod engine which is to be 
fitted to the 20 horse-power model Darracq car next year 


the sleeve engine, and indeed if the reduction of the 
working parts of a petrol engine to an absolute minimum 
be the final goal, it may claim to have found one solution 
of the question. But we fear there is some virtue in the 
In the Darracq engine the valves, tappets, springs, 
and cam shaft are done away with, and in their place is 
provided a cylindrical distributor whichis driven from the 


| front end of the crank shaft by worm gearing. The 


The clutch is of | 


distributor is carried in the same casting as the cylinders 


the multiple disc type with flat metal plates lubricated by | in the same relative position as the valves of the poppet 


dry graphite. The car is controlled by two pedals, one of | engine. 


It is a working fit, and is carried at either 
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end in ball bearings. 


In transverse section it varies from | 
the annular shape between the cylinders to a D section | ders, 95 mm. bore by 140 mm. stroke, are cast en bloc to 


some better means will be found necessary. 


The cylin- | preclude the chances of “seizing” a wedge is inserted in 


the vertical rod, which rotates the valve, and this severs 


opposite the combustion head ports. This D section | shorten the crank case. Another new feature introduced | the connection should the resistance to movement become 


allows of through connection at the proper time between 


the inlet gas chamber situated directly above the distri- | being placed above the worm wheel. 


butor and the combustion chamber through the ports. | 
The movement of the D sections of the distributor are 





| by Darracqs is the worm-driven back axle, the worm | excessive. 


Another engine, which is exhibited, we believe, for the | in the wall of the valve cylinder, so that all pressure 
first time at Olympia, is the rotary valve engine made by | the valve due to the explosions is obviated. 


In order to ensure regular and even functions 
of the rotary valve there are two compensating chambers 


> on 
It is claimed 

















arranged to synchronise with the movements of the 
pistons on the inlet and also on the exhaust strokes, while 
on the compression and firing strokes the cylindrical side 
of the distributor covers the port into the cylinder. An 
important feature of the operation of the engine is that 
at the moment of explosion the distributor is isolated 


Figs. 12 and 13—THE NEW DARRACQ ENGINE 


Itala Automobiles, Limited. This engine is rated at 
35 horse-power, and has four vertical cylinders cast in 
pairs, the bore and stroke being 105 mm. by 150 mm. 
The four inlet and exhaust valve spaces in the poppet 
valve type of engine are replaced’ by two spaces, each 
containing a rotating valve that acts as a distributor. 

















Fig. 14—38-H.P. SIX-CYLINDER LANCHESTER CHASSIS 


from the combustion chamber by arranging that the 
piston shall cover or lap the port by an amount approxi- 
mately equal to one-sixth of the stroke. In this way the 
distributor is kept free from the effects of the explosions. 
A point which will occur to engineers as objectionable in 


This valve is of simple design and is connected by a 
vertical rod to one shaft that takes the place of the two 
cam shafts. The function of this shaft is to drive the 
magneto and water pump and to rotate the valves. The 
latter.is effected by means of an endless screw, the same 














- 


by the makers that, as the only reciprocating parts of 
the engine are the piston and connecting-rods, the engine 
can be run at higher speeds than usual without vibration ; 
that as the rotating valve, which is on the side of the 
cylinders, rotates almost in contact with the combustion 
chamber, and there is no valve space on the other side of 
the cylinders, there is an increased efficiency. There is 
another feature worthy of mention in the Itala car, 
namely the final drive on the back axle. The driving 
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Fig. 16-LANCHESTER CARBURETTER 


shaft terminates in a helicoidal pinion which engag: 
with the crown wheel on the differential box, giving 
silence and regularity of turning equal to that of a worm 
without the tendency to wear which prevails with the 
latter. 

Figs. 14, 15, 17, and 18 are photographic representations 
of the mechanical features of the 38 horse-power Lan- 
chester car. Unlike most of the English builders, Messrs. 
Lanchester retain the short-stroke engine, the six cylinders 
having a bore and stroke of 4in., and give 45 to 48 brake 
horse-power at 1400 revolutions per minute. Other 
features peculiar to the Lanchester engine are the cast- 








Fig. 17—LANCHESTER VALVE GEAR 


Fig. 15-—PLAN VIEW OF 


this method of distribution is the possibility of uneven 
expansion and tendency to binding, but the makers 
inform us that the distributor is cast from a special mix- 
ture of iron by which expansion is reduced to a minimum. 


The distributor is said to be efficiently lubricated by the | 


oil carried up by the pistons, but it would scem that 


| ing of thecylinders in pairs, large inlet and exhaust ports, 
| and water conduits forming part of the cylinder castings, 
| with joints made by means of rubber rings. The engine 
as used by this firm for driving the firing cams of the | has steel pistons, horizontal valves, short valve stems, 
low-tension ignition. Each rotating valve exercises the | and flat plate springs. All the valves are interchange- 


LANCHESTER CHASSIS 


| same functions as two inlet and two exhaust valves. | able, and the products of combustion from the explosions 


The ordinary water and oil circulations for cooling and | are passed through the cylinder jacket, thus, it is claimed, 
lubricating are used with the rotary valve, which rotates | cooling the gases and silencing the exhaust. The valve 


| only once to four rotations of the engine. In order to | mechanisin is shown in Fig. 17, from which it will be 
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observed that the valve tappets are set up by an excentric 
in, it being only necessary to move the finger plate 
te or more notches. The cam shaft is carried outside 
the engine casing, and is completely enclosed in phosphor 
bronze bearings, which are dust-proof. It can be readily 
dismounted when necessary. The crank case is of 
aluminium, cast in two halves, and the bearings in the 
top half of the crank case are of ample proportions. The 
lubrication is by high-pressure force feed. The ignition 
is by Bosch high-tension magneto, and the magneto 
terminals are carried by a rubber stock. 

The arrangement of the wick carburetter and petrol 
tank is clearly shown in Fig. 16, the petrol tank forming 
part of the structure, and absorbing the torsional 


| 


different road speeds. In larger models, however, the 
motor and gear-box are made en bloc. 

Several meritorious attempts have been made by 
inventors to replace the gear-box and clutch of the motor 
car by a hydraulic transmission system, but these have 
not been taken up to any serious extent commercially. 
Mr. Hugo Lentz, Berlin-Grunewald, shows at Olympia a 
| hydraulic gear which consists of one casting containing 
two cylinders arranged at right angles to each other, in 
which rotary pump pistons are fitted. The whole is 
intended to be fixed over the back axle in the direction of 
the main drive. The pump forming part of this mechanism 
is driven direct by the engine, and two differential pistons 




















Fig..18—LANCHESTER .SIX-CYLINDER ENGINE 


stresses. The vaporiser chamber is on top of the petrol 
tank and contains the wicks. Warm air is drawn from 
the exhaust pipe and can be regulated as desired, while 
the supply of gas can be graduated by means of a butter- 
fly throttle with a spherical bore. The petrol is lifted 
from the tank to the carburetter by means of a positive 
pump driven from the engine, as shown in Fig. 16. Messrs. 
Lanchester still retain their favourite epicyclic gear, 
which gives three forward speeds and a reverse, with the 
direct drive on the top speed. The speeds are changed 
by means of a gate. The clutch is of the multiple disc 
type, and forced lubrication is provided for the gear-box. 
The worm-driven live axle with roller bearings and ball- 
thrust bearing are retained, together with the long canti- 
lever springs and the Lanchester form of suspension. 
Another engine which differs from the orthodox types 
in important points is the Spyker. In this motor silence 





Fig. 19—SPYKER VALVE DRIVE 


of working is secured by a helicoidal wheel A—Fig. 19— 
fixed on the crank shaft B. This drives by a similar 
wheel C a short cam shaft D, which is square to the 
crank shaft. On each end of the cam shaft a cam E is 
fixed. These cams lift two or more valves by means of 
levers, The valve gear is mounted on a detachable 


bracket to provide adjustment if there should be any play | 


in the worm wheels, and the whole of the mechanism 
being enclosed in the crank chamber effective lubrication 
is secured. The pump and magneto are also driven by 
helicoidal gear wheels. In the 12 horse-power model 
shown by the Spyker firm the differential casing and 
gear-box form one unit, in which the bevel pinion 
transmits motion to a crown wheel keyed to a short shaft 
parallel to the back axle. On this same short shaft are 
two sliding spur pinions which can be engaged with spur 


|a formidable rival to the poppet valve engine. 


drive the wheels. The whole of the mechanism runs 
in oil. 

If there is anything noteworthy to report with regard 
to the design of clutches it is the return to favour of the 
leather-faced cone, bearing out the old adage, “ there's 
nothing like leather.” A few years ago nearly every 
maker of motor cars was busying himself with the pro- 
duction of a new design of clutch, with the result that 
extra complications of very doubtful improvement were 
introduced. All drivers of motor cars know only too 
well what a boon a smoothly working clutch is, and what 
damage can be inflicted by that fierceness which is fre- 
quently observed with metal clutches. Leather possesses 
a quality which renders it peculiarly adaptable for 


frictional driving, and with the cone designed to the | 


proper angle and a little attention on the part of the 
driver to the condition of the leather nothing better can 
be desired. With the removal of the subsidiary frames 
for carrying the engines designers are now at liberty to 
give a larger clutch, which means a longer life and bigger 
fly-wheel. The process of de-clutching is now much 
easier than formerly owing to compound leverage devices 
combined with lighter springs and shorter range of move- 
ment. 

The Knight engine with its sleeve valves is now in use 
in cars made by the Daimler Company, the Rover Com- 
pany, and also by the Deasy firm in this country. On 
the Continent it has been taken up by the Mercédés, 
Minerva, and Panhard concerns. The Knight engine 


wheels of various sizes on the differential casing, so giving | 


| each side. 
| casing, as well as being bolted to it by large flanges G. 


and when the crank shaft speed arrives at its critical 
period, when excessive vibration commences, the clutch 
slips slightly and a drag ensues, which damps down the 
thrashing tendency. 

We regret that we cannot express ourselves in terms 
of unqualified praise of the new B,S.A. car, although in 
the words of the makers “ it stands in a class by itself.” 
American practice has been followed too closely in the 
design of the chassis. Ample power is provided. The 
engine is of the sliding sleeve pattern, with four cylinders 
75 mm. by 114 mm., and is capable of giving 28 horse- 
power for extended periods. It is connected to the frame 
at three points, by a trunnion bearing at the front and 
by two projecting side arms at the rear. Immediately 


| behind the engine is a strong frame cross member to 


support the universal joint at the rear of the leather- 


| faced cone clutch to take the driving stress communicated 
from the torque tube. 


The three-speed gear and reverse- 
box is housed in a forward extension of the rear axle, 
from which it is separated by an oil-tight division, so 
that the lubricant in each may be kept separate. The 
rear axle is worm-driven and the differential is of the 
bevel type. The springing of the car is distinctly 
American as regards the back of the vehicle, a long 
arched and inverted transverse spring being provided. 
Quite a number of English firms which originally set 
out to provide the more expensive and high-powered 
motor vehicles are now taking up the higher grade cars 
of moderate and small powers. Amongst these firms the 
most prominent in this respect is 8. F. Edge, Limited. 
This firm's experience with public hackney carriages 
has enabled it to improve the design of the 
15 horse-power Napier car in several important de- 
tails. One of these is the adoption of the transverse in con- 
junction with the longitudinal side plate springs. The back 
axle casing, too, has undergone some modification. Itnow 


| consists of four distinct portions, namely, a central casing 


EK, Fig. 20, made in two halves and carrying the differential 
gearing and worm drive box and a tubular extension F on 
The tubular extensions are spigoted into the 


The axle casing has also a tension stay H extending from 
side to side and the tubular extensions are made from solid 
bars of steel, being bored out by a special machine. A 
marked improvement will be noted in the brackets J 
which carry the springs. These are wide bearings 
mounted on journals between the flanges of the axle 
extension and have screw-down greasers to provide lubri- 
cation at this point. The unit system enables the whole 
of the propelling mechanism to be suspended at three 
points, and so relieves the mechanism from road strains. 
The gear-box casting is divided into two compartments, 
the front containing the clutch and the back the gears. 


| The clutch is of the multi-plate pattern and runs in an oil 


bath. The engine has four cylinders, 34in. bore by 5in., 
and the Government rating is 16.9 horse-power. 

Although the worm-driven live axle continues to 
receive fresh adherents, signs are not wanting of a 
tendency to revert to the bevel drive. Some of the 
makers who are fitting the worm-geared axle show 
ignorance of the lubrication problem with which they are 
faced, and seem satisfied with a system of oiling which 
has been successful with the bevel drive. As we have 
previously pointed out, the only really satisfactory 
arrangement for a worm-driven axle is that in which the 
worm is placed below the wheel, so that it is immersed in 
oil. This arrangement generally necessitates the inclina- 
tion of the engine at a slight angle, so that the crank shaft 
and propeller shaft will be in line. The greatest drawback 
to this plan is the small clearance between the worm and 
the road—probably Tin. or 8in.—which would be dangerous 

















Fig. 20—THE NAPIER BACK AXLE 


may therefore be said.to have fairly established a “ 
e 
Daimler Company’s exhibit, which comes in for the usual 
amount of attention, includes a new four-cylinder 20 h.p. 
model with cylinders 90 mm. bore by 130 mm. stroke. 
| Four speeds are now provided in the gear-box, and thrash- 
| ing of the crank shaft—a common feature in most petrol 
| engines when a certain speed of rotation is attained—is 
| obviated by an ingenious device called a vibration 
| damper fitted in the pulley on the crank shaft, which 
| drives the fan. It consists of a small multi-dise clutch, 
| half the plates of which are attached to the front end of 
| the crank shaft, the rest being fixed to the pulley. 
Although a'-vs in engagement, the device is not rigid, 


for colonial purposes. If, on the other hand, the worm be 
placed on top of the wheel the engine may be horizontal, 


| but a dry surface on the worm wheel will be presented to 
| the teeth of the worm when the torque is greatest, namely, 


at starting, and wear will ensue. The introduction of the 
silent worm gear has, however, been beneficial, inasmuch 
as it has called attention to the necessity of improved 
methods in the production of satisfactory bevel gearing ; 
such as the prevention of distortion of the plate wheel 
due to case-hardening. One of the most silent cars on 
the market—the Rolls-Royce—has retained the bevel 
drive. 

As regards carriage springs there is little that is really 
new, and opinion appears to be divided. The Wolseley 
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cars of 16-20 and 20-28 horse-power have underslung 
three-quarter elliptic springs, the front bracket being 
made to swivel to improve the lateral fiexibility of the 
live axle. The fact that the “‘C” shaped quarter spring 
is lacking in lateral stability assists this action in much 
the same way that the cross swivel link attachment does 
to transverse springs on the larger models. This arrange- 
ment of three-quarter springs has been found by the 
makers to give easier riding than semi-elliptic springs, 
especially on light cars, and is lighter than the transverse 
arrangement still retained for the larger cars. Much 
of the rattling and noise that become noticeable when 
a car has been run for some time are caused by slack- 
ness in spring pins. The cause lies frequently in the 
smallness of the bearing surface and difficulty in lubrica- 
tion. Hardened hollow pins which cannot turn, and 
which are properly lubricated, form a feature of the 
Wolseley cars. The bearings of the springs on the pins 
are composed of phosphor-bronze bushes, and the end 
thrust is taken by large flanges, which are faced steel 
housings of the box type to exclude water and grit. The 
Wolseley Company has also adopted chain gearing in 
its engines. Two chains are used, one chain driving 
from the crank shaft to the cam shaft, and a second 
chain from the cam shaft to a shaft which is an extension 
of the pump spindle, the magneto drive being carried 
right through the pump. After a series of experiments 
on cam form as affecting the power developed, the same 
firm has slightly altered the lift and timing of the valves 
and the cam form, so that the power of the engine has 
been increased, particularly at high speeds, without 
adding to the noise caused by the tappets. 

It is rather remarkable that while some motor car 
engineers are going to almost absurd lengths in silencing 
their engines they also fit that most objectionable feature 
known as a “ cut-out,” which allows the exhaust gases a 
free escape to the atmosphere. On their larger models 
the Wolseley Company fit dual silencers. These give a 
very efficient silencer for slow running and in towns in 
combination with a by-pass for country use. This by- 
pass allows a portion of the exhausted gas to escape 
direct through the tail pipe to the atmosphere under 
ordinary touring conditions, and with little perceptible 
noise. In this way back pressure is prevented and a 
saving in fuel is effected. 

The satisfactory results which have been obtained with 
chain-driven change-speed gears on motor omnibuses 
has led to the development of this form of gear for 
pleasure cars. The Maudslay Company is showing a 
silent gear-box in which the chain sprocket wheels are 
clutched to the gear shaft by sliding dogs worked by a 
gate-change, the drive on all speeds being indirect. 
There are four chains in the gear-box, but only two 
chains of different lengths, and two different pitches are 
necessary, owing to the fact that the first speed ratio is 
the inverse of the fourth and the second the inverse of 
the third. The firm of Dennis, of Guildford, also shows 
a gear-box with chain gearing. Amongst the exhibits of 
the Humber Company, the four-cylinder 11 horse-power 
car has attracted much attention. The cylinders are 
68 mm. by 120 mm. and are cast en bloc. All the bear- 
ings are automatically lubricated, oil being forced through 
the crank shaft by a rotary pump driven from the engine 
passing through a tell-tale on the dashboard. This car 
is rated by the Government formula at 11.3 horse-power, 
and it comes under the three-guinea tax. The engine has 
thermosyphon cooling and high-tension magneto ignition. 
There is nothing remarkable in the transmission system. 
A leather-faced cone clutch, three-speed gear-box, and 
bevel gear transmit the power to a live axle. The 
frame is of pressed steel, and the engine and gear- 
box are carried on a sub-frame. The same firm also 
shows 14, 12-20, 20 and 28 horse-power models all with 
four-cylinder engines. Probably manufacturing reasons 
have dictated the use of worm gearing on some of these 
models and bevel gearing on others. A striking anomaly 
in the Government system of rating isshown by a com- 
parison of the 12-20 and 20 horse-power engines. The 
former has a bore of 90 mm. and stroke of 100 mm., while 
the latter has a similar bore but a stroke of 120 mm., yet 
they are both rated for taxation purposes at 20.1 horse- 
power. Both the design and workmanship of this firm’s 
cars show a great improvement over those turned out by 
the same firm only a few years ago. 

Mention should not be omitted of a car which is a new- 
comer to these shows, namely, the Baguley. Its design 
shows sound knowledge of motor car engineering rather 
than originality of conception. The engine has four 
cylinders 90 mm. by 130 mm., and runs at a normal speed 
of 1000 revolutions, at which it gives 21 brake horse- 
power. The cylinders are cast in pairs, and have a high 
tensile steel crank shaft running in three phosphor bronze 
bearings of large size, lined with white metal. It is 
carried by the upper half of the crank chamber allowing 
the lower portion to be removed easily. The timing 
wheels are of the spiral form, alternately hardened steel 
and phosphor bronze, and are continuously lubricated 
from the oil force pump. The cam shaft is of special 
case-hardened steel, and the cams are solid with the 
shaft, the tappets being adjustable and fitted with springs 
to reduce noise. Oil is forced by a gear pump placed in 
an accessible position on the engine to all the main bear- 
ings, thence through the crank shaft to the bigends. The 
clutch is of the multiple disc type, with the whole of the 
sliding and moving parts working in an oil bath, and the 
universal joint between the gear box and the clutch is of 
the ring pattern. The gear box provides four speeds, the 
shafts being of nickel steel, castellated, and as short as 
possible. The final drive is by means of worm gearing, 
oe the worm on top, the differential being of the bevel 
ype. 
Much ingenuity is being brought to bear upon the 
design of electrical apparatus for lighting purposes. To 
produce a suitable dynamo to be driven from a motor car 
engine with wide speed variations is no simple under- 
taking. It is essential that the output of the machine be 
constant over a wide range of speed so as to ensure a 





uniform supply of current for charging batteries and light- 
ing the lamps. With this object the dynamo should cut 
in and reach its maximum output at a comparatively low 
speed, so that the battery may be charged even when 
the car is running slowly. It is also desirable that the 
output of the dynamo at normal speeds should exceed the 
lighting load, for if the output is insufficient the battery 
will have to discharge while the engine is running, and 
will have no reserve current for use when the engine 
is at rest. The firm of Trier and Martin, Limited, Great 
Portland-street, W., is showing an equipment which 
appears to conform with these requirements. The 
dynamo generates current at a comparatively low 
speed, reaches its maximum output rapidly, and 
this remains constant as the speed increases. The 
regulation is effected by the use of two extra brushes 
which operate in such a manner that at low speeds 
they intensify the field flux, while at higher speeds part 
of the main current passes direct from them to the outer 
circuit. This relieves the current in the main brushes 
while decreasing the field flux, thus keeping the output 
constant at all speeds. Working in conjunction with and 
attached to the dynamo is a cut-out. It consists of a 
disc mounted on the armature shaft and revolving in a 
bath of mercury in the outer casing. An insulated 
contact is situated in a recess, so that normally 
the mercury is at rest below the pocket. As soon as the 
armature revolves the mercury is drawn up by the dise 
until, at a certain speed, it reaches the insulated contact, 
thus making the electrical connection. When the rota- 
tion of the armature falls below the generating speed 
the mercury falls back and breaks the connection. 
Another electrical lighting equipment is shown by S. 
Smith and Son, Strand, W.C. The dynamo is of the 
ordinary design with no subsidiary poles or mechanical 
governors, and works in conjunction with an electrical 
control, so that a constant output of 8 ampéres is supplied 
to the accumulator, no matter what the speed of the 
engine may be. 








NEW ORIENT LINER ORAMA. 


THE new Orient Line steamer Orama, built by John Brown 
and Co., Limited, Clydebank, went through satisfactory speed 
and other trials on the Firth of Clyde last week, and on 
5th inst. arrived at Tiloury, where she was formally handed 
over to the representatives of the Orient Steam Navigation 
Company. The Orama is the sixth vessel of the same class 
built for the Orient Company within the past three and 
a-half years in accordance with the twelve years’ mail con- 
tract with the Commonwealth Government; but although 
practically similar in general design and arrangement to the 
five preceding ships—all of which were provided within a 
comparatively short period of each other by different firms 
—the latest vessel is somewhat larger; while in the matter 
of propulsive machinery she differs essentially from all her 
predecessors. 

The length of the Orama over all is 569ft., as against the 
Orsova’s (also a Clydebank production) 553ft. and 535ft. 
respectively. Her breadth extreme is 64ft., as against 
63ft. 3in., and her gross tonnage is 13,000, as against 12,030 
tons. While the service speed aimed at, and attained, in 
previous vessels is the same in the case of the Orama, viz., 
18 knots, the latter, instead of being propelled by twin screws 
driven by reciprocating engines, is fitted with triple screws and 
a combination of reciprocating with turbine engines. First 
adopted with marked success in the New Zealand Shipping 
Company’s Otaki, built and engined by Denny, of Dumbarton, 
the combination system was followed in the Belfast-built 
White Star liners Laurentic and Olympic, for both of which, 
as also for the Titanic, the turbines were designed and con- 
structed at Clydebank. 

The machinery of the Orama consists of two independent 
sets of four-crank inverted, reciprocating, triple-expansion 
engines, balanced on the Yarrow-Schlick-T'weedy system, each 
set driving a side length of shafting and both sets working in 
conjunction with a low-pressure Parsons turbine, driving the 
centre line of shafting and propeller. The cylinders of the 
reciprocating engines are of 274in. and 42in., and two of 47in. 
diameter respectively, with a stroke of 4ft. 6in. Steam is 
supplied by two double-ended and five single-ended cylindrical 
boilers, worked under Howden’s system of forced draught and 
constructed for a working pressure of 215 lb. per square inch. 
The tests consisted of progressive runs on the measured mile ; 
continuous runs between the Cloch and the Cumbrae lights 
at 184 knots; and a 36 hours’ coal consumption trial—18 
hours of which were at 174 knots and 18 hours at 144 knots. 
All the results were considered satisfactory. 

It is stated as a measure of the increased economy of the 
combination arrangement that when burning slightly less 
fuel per foot of grate surface than her five earlier sister ships, 
nine boilers suffice to supply the necessary steam instead of 
ten. Considering the larger dimensions of the Orama, and 
the fact that on trial all the other five vessels achieved marked 
economies in fuel consumption, this result is regarded as note- 
worthily satisfactory. The total absence of vibration at all 
parts of the vessel while steaming at speeds ranging from 13 
to 184 knots is also said to have been a feature in the trials. 











NATIONAL INSURANCE BILL: UNEMPLOY- 
MENT. 


AT a special meeting of the Engineering Section of the London 
Chamber of Commerce, held on November 3rd, the terms of the 
National Insurance Bill, —— Part II., —_ to unemploy- 
ment, were considered. ports were presen showing the 
amendments which had been tabled on the suggestion of. the 
Chamber, which the Section generally approved. 

The following resolution was unanimously adopted on the motion 
of Mr. E. W. Petter, seconded by W. A. Walber, Chairman of the 
Metal Trades Section of the Chamber :— 

‘* That in the opinion of this meeting the effects of the National 
Insurance Bill, if passed into law, will be to make competition at 
home and abroad with foreign production increasingly difficult or 
impossible for English producers, and by its effect on wages increase 
the cost of living and labour unrest ; and, further, in the opinion 
of this meeting, it is manifestly unfair to put a tax upon employers 
for the purpose of providing against unemployment, which tax, 
when added to the cost of production, must tend in itself to bring 
about that unemployment for which the Act is supposed to provide 
a remedy, and this meeting earnestly requests H.M. Government 





to allow further time for consideration of the effects of the Bil] 
upon manufacturing trades, and particularly urges that Part [| 
or Unemployment Section, should, before being passed into jaw,’ 
form the subject of a Royal Commission, before which evidence of 
employers as to the effect upon their respective trades may |)o 
taken. i 

‘That copies of this resolution be forwarded to the President of 
the Board of Trade, the members of the Grand Committee, || 
members of the Section, and the general and trade Press,” ‘ 

In the course of the discussion it was pointed out that the con. 
dition of the engineering trades was such—owing to the relatively 
small profits earned by many of the firms and companies, especial], 
the smaller concerns—that the cost of unemployment insurancé 
in addition to that for sickness, would materially reduce tho 
margin of profit. 

A case was mentioned where an engineering undertaking em. 
ploying 1500 men, which had been struggling for the last five 
years to pay its way and was approaching a remunerative stage 
would be seriously handicapped by the new charges under the [ii] 
as a whole. 

Reference was also made to the difficulties which would arise 
with regard to contracts entered into prior to the introduction of 
the Bill, against which contingency no provision had been made. 

Another criticism was that no allowance is made for the fact that 
in certain parts of the country there is invariably a week's holiday 
each year, so that continuous employment of fifty-two weeks would 
not occur, and the employers would therefore apparently |» 
debarred from the reduction for continuous employment allowed 
under the Bill. 

The meeting also considered that it was contrary to public 
policy to give power to the Insurance Commissioners and tho 
Board of Trade, with the approval of the Treasury, to bring other 
classes of trades than those scheduled within the benefits of this 
part of the bill without direct authority from Parliament, and 
those present were of opinion that any such extension of the 
Schedule should not be made except under either the direst 
sanction of Parliament or by a Provisional Order. 








THE JUNIOR INSTITUTION OF ENGINEERS.—At the recent annual 
general meeting of this Institution, the scrutineers reported that 
the election of officers, &c., had resulted as follows :—Chairman, 
Mr. Walter Dunn; vice-chairmen, Messrs, 8. Bylander and Percy 
L. Young; librarian, Mr. S. V. Cooke; hon. auditors, Messrs, 
H. Norman Gray and W. D. Macpherson; members of council, 
Messrs. D. N. Hunt, J. B. Knowles, Reginald Kralland J. J. Page : 
provincial members of council, Messrs. R. Hockly (Newcastle-on- 
Tyne), Ernest King (Sheffield), R. H. Parsons (Peterborough 
Eustace W. Porter (Southampton), T. P. Hosegood (Bristol), 
A. Knight Croad (Glasgow), W. E. Lilly (Dublin), and H. F. Hant 
(Pembroke). : 

Henry Bett MEMORIAL.—A memorial tablet to mark the birth- 

lace of Henry Bell, the pioneer of steam navigation in Europe, 
_ been built into the gable end of the Old Mill of Torphichen, 
about four miles from Linlithzow, near which stood the bouse in 
which Bell was born in 1767. This tablet was unveiled on Satur 
day, 4th inst., by Mr. T. Hudson Beare, Regius Professor of 
Engineering in Edinburgh University, in the presence of a smal! 
but representative gathering, among those present being des- 
cendants of the famousinventor. An interesting sketch of Bell's 
life and work was given by Professor Beare. The movement to 
commemorate the birthplace of Henry Bell had its inception with 
a few Linlithgow gentlemen about the beginning of this year, 
which was thought a suitable time to take the matter up in view 
of the approachi tenary of the launching of the Comet on 
the Clyde. The tablet consists of a square of Aberdeen granite 
bearing the following inscription:—‘‘Henry Bell, Pioneer of 
Steamship Navigation in Europe, Born in the Old Mill House near 
this spot, 1767 a.p. Died at Helensburg 1830 a.p.” Beneath the in 
scription is a representation, in bronze, of the steamboat ('omet, 
which was built at Port Glasgow in 1811-12 by John Wood and 
Co., and engined by John Robertson, Glasgow. Although one 
hundred years have elapsed since the keel of the little Comet- 
40ft. long, 104ft. beam, and 25 tons burthen—was laid down the site 
of its construction is still used for the purpose of steamship build 
ing, being absorbed in the building area of the shipyard of Robert 
Duncan and Co, 

Giascow HarBpour TUNNEL —The reopening, for vehicular and 
pedestrian traffic, of the tunnel underthe Clyde at Finnieston, within 
Glasgow Harbour—which has been closed for some years—seems 
likely to be brought about, although under an arrangement which 
may possibly be only temporary. The great need for further cross 
river facilities, however, makes even a temporary alleviation of 
the congestion of vehicular trattic at existing bridges and ferries 
very welcome. At a meeting of the town council held on 26th ult. 
the Lord Provost intimated that he had the authority of the 
directers of the Glasgow Harbour Tunnel Company to say that 
it was prepared to reopen the tunnel on certain conditions. 
These were that the corporation defray the cost of pumping the 
tunnel clear of water, and of making it fit for reopening, and also 
the expense of working it, so that the company would not be 
involved in any expenditure ; the corporation to receive whatever 
revenue might be drawn from the tunnel. The proposal was 
remitted to the tramways committee for consideration, and at a 
meeting of that body held on 31st ult. it was recsretenbs | a majority 
of one vote to recommend that the tunnel be reopened for a year, 
and that it be remitted to the tramways sub-committee on finance 
to arrange the terms with the Harbour Tunnel Company. It is not, 
of course, proposed to run the cars through the tunnel, but to issue 
through tickets by the cars from the top of Finnieston-street, and 
vice versa, allowing passengers to travel by car in Finnieston-street 
and by the tunnel to Plantation on the opposite side of the river, 
d ding and ding by the tunnel elevators and walking 
through the tunnel. 

EUROPEAN TRIP OF THE SocIETY OF AUTOMOBILE ENGINEERS, 
November, 1911.—To-day, Friday, 10th : Olympia Show available, 
10 a.m. to 10 p.m.; party to visit National Physical Laboratory 
(including aero and automobile engine testing plant), leaving 
St. Ermin’s Hotel at 1 p.m. Saturday, 11th: Visit the motor cab 
depot of W. and G. Da Cros, Limited, party leaving St. Ermin’s 
Hotel at 2 p.m. All members of the Society are invited to 
dinner by the Institution of Automobile Engineers, at 7 for 
7.30 p.m., at the Trocadero, Piccadilly-circus. Monday, 13th : 
Leave Euston Station (London and North-Western Railway) 
at 9.20 a.m. for Coventry. Reception by the Humber Motor 
Company at Coventry, and visit to its works. Visit to the 
machine tool factory of Alfred Herbert, Limited, at 4 p.m. 
Tuesday, 14th: Visit the Daimler Motor Company’s works 
at 10 a.m., and entertainment to lunch by the company. In the 
afternoon Rudge-Whitworth, Limited, will show the making of 
wire wheels, and also some tests to destruction of wood and of 
wire wheels, The Coventry Chain Company will be glad to wel- 
come the party also. Many trains are available to Birmingham, 
18 miles away, where the night will be spent at the Midland Hotel. 
Wednesday, 15th: Visit the works of the Wolseley Motor Com- 
pany, Limited. Thursday, 16th: Leave New-street Station at 
10.12 for Wolverhampton, where the Sunbeam M»tor Company, 
Limited, will be visited by the party during the day. Leave at4 p.m. 
for Manchester. Friday, 17th: Visit the model factory of Hans 
Renold, Limited. Return to London 4.10 p.m. (London-road 
Station). Saturday, 18th: Leave Victoria Station at 11 a.m. for 
Paris, under the guidance of Mr. R. W. A. Brewer. Monday, 
20th : Visit Panhard factory, starting from headquarters hotel at 
10 a.m. Afternoon inspection of the works of Messrs, Lemoine, 
whose chief plant is close to that of the Panhard Company. 
Tuesday, 21st, and Wednesday, 22ad: Details to be announced 
later, . 











a sean aedeemeltanade 

















Nov. 10, 1911 


THE ENGINEER 





489 








RAILWAY MATTERS. 


Tx following halts for passenger traffic have recently 
heen opened in Ireland :—Creevy Halt, on the Count Donegal 
Railways Joint Committee, near Ballyshannon ; Cornagillagh Halt, 
on the Strabane and Letterkenny Railway, near Glenmayuin ; 
Carnagh Halt, between Keady and Castleblayney, on the Cireat 
Northern of Ireland Railway. 


Tue first vote for the electrification of Berlin City and 
Circle Railway is to be included in the railway estimates for 1912. 
‘The experiment with the electric railway service on the line 
|essau-Bitterfeld having proved satisfactory, the service is to be 
extended to Bitterfeld—Leipzig-Halle and Dessau-Magdeburg, 
each line being of a length of 150 kiloms. 


tapip progress is being made with the drawing up of 
jlans and specifications in connection with the proposal for the 

electrification of the main lines of the London, Brighton and South 
Coast Railway, but Mr. Philip Dawson, the company’s consulting 
electrical engineer, anticipates that it will occupy another twelve 
months to prepare and complete the report for submission to the 
directors. 

Tux new station built by the Canadian Northern Rail- 
way on the site of Old Fort Quarry, Winnipeg, is situated in the 
centre of the business district, and within a short distance of the 
principal hotels, clubs, big retail houses, and places of amusement. 
‘he station and terminal yards cover an area of 70 acres ; there 
are six elevated through passenger lines, with cement platforms 
1650ft. long. 

Ir is reported that the Northern Railway of France is 
substituting for the bronze bearings hitherto in use on rolling 
stock bearings made of an alloy of 92 per cent. aluminium with 
S per cent. copper, and that certain bearings of this alloy have 
run 50,000 miles without showing any trace of wear, and owing to 
its relative lightness, the cost has been considerably reduced. 
Experiments on the Lancashire and Yorkshire Railway do not yet 
confirm this satisfactory result, it being found that the material is 
hard and brittle, and considerable labour is involved in properly 
bedding the bearings to the journals, and preventing heating 
under normal running conditions. 

Ir is proposed to promote a Bill next session to secure 
powers to ‘construct an underground electric railway at Man- 
chester, and to connect the eight stations by means of escalators 
with the above-ground railways. According to the Railway Times, 
the system will be 44 miles long, and the capital required is esti- 
mated at £1,000,000, four-fifths of which have been subscribed. 
There are to be two separate parallel tubes, and the trains will 
make the cireuit of the ef in about twenty minutes. It is stated 
that there are many complaints as to the inability of the tramway 
service to deal with short-distance traffic within the city, and that 





the railway will also tap other traffic not dealt with by the tram- | 


ways. 

AccorpinG to the Railway News, the two engines built 
by the North British Locomotive Company at the Atlas Works, to 
the designs of Mr. H. Beatty, the late chief locomotive superin- 
tendent of the Cape Government Ruilways, which are working the 
heavy passenger service over the Cape Town section of the main 
line, are doing particularly good work and handling the heavy 
passenger traffic in an eminently satisfactory manner. The 
engine, which is equipped with a round-topped fire-box, is arranged 
with a combustion chamber carried forward into the barrel of the 
boiler, which is increased in diameter at the back end accordingly, 
thereby enhancing the heating surface of the fire-box. The weight 
of the engine proper in working order is 82 tons 2 ewt., and conse- 
quently it is the heaviest type of simple engine working on the 
South African Railways. 


We hear that the London Electric Railway Company 
has ordered seven additional moving stairway installations in con- 
sequence of the success of the system at Karl's Court Station. 
These will be at the Elephant and Castle, connecting the Baker- 
street and Waterloo and City and South London; Baker-street, 
from the Baker-street and Waterloo to Metropolitan Railway ; 
Piccadilly Circus, between Baker-street and Waterloo and Great 
Northern, Piccadilly and Brompton ; Leicester-square, connecting 
Great Northern and Piccadilly and Hampstead ; Oxford Circus, 
connecting Baker-street and Waterloo and Central London lines. 
The extension at Charing Cross, which will bring the District Rail- 
way, the Hampstead, and the Baker-street and Waterloo into 
touch, will include a moving stairway, and the Bakerloo extension 
comprises a similar convenience. 


Tue Utah Light and Railway Company is erecting a 
complete equipment of thirty-five induction motors for individual 
machine tool driving at its new shops in Salt Lake City, this being 
one of the largest direct-connected street railway repair shop 
applications thus far made with separate motors. The motors 
vary in size from a 100 horse-power machine operating an air com- 
pressor to a 1 horse-power motor driving a small drill in the tool- 
room. All the motors are wound for a pressure of 200 volts, the 
smaller machines being connected directly to the line in starting. 
Iron conduit and metallic hose are employed for carrying the 
wires, and current is supplied to the motors by a special feeder 
circuit connecting with the Jordan sub-station of the company in 
the western part of the city. Alternating-current motors were 
employed on account of their simplicity and independence of 
operation with reference to the car distribution circuits. 


Irv is stated in the Times that the Tramways Com- 
mittee of the Edinburgh Corporation has decided that nothing 
further is to be done for the present in connection with the 
proposal to adopt railless tramways for the city and district, in 
view of information which they have obtained regarding an 
improved type of petrol-electric omnibus which has been introduced 
in London. In the latter class of vehicle, they are informed, 
many of the disadvantages of the motor omnibus as hitherto 
known have been overcome, and they consider that it would be 
prudent to await further developments before taking any action 
with regard to railless tramways. The Tramway Committee of 
Dundee Town Council, on the other hand, has accepted tenders for 
cars and equipment for an experimental trackless system extending 
to about a mile and a-quarter. The cost of the installation is to be 
£2657—£1400 for two cars and £1257 for overhead equipment. 


Tue author of a paper read some little time back before 
the Institution of Electrical Engineers, on ‘‘ Recent Locomotive 
Practice and High-tension Direct-current Railway Systems,” 
believes the high tension direct current will eventually be found 
the lightest, simplest, and most direct method of railway electri- 
fication. He maintains that with regard to track supply and 
return the high-tension direct current readily meets alternating- 
current systems, since there is no reason why 3000, 4000 and 
perhaps even 6000 volts direct current should not be used without 
incurring risk or trouble. Considering the excessive rail return 
drop with alternating-current systems, interference with tele- 
phones, and additional insulation for nominally the same voltage 
consequent upon the use of alternating current, it seems that the 
high-tension direct current has much in its favour. In comparison 
with three-phase alternating current the high-tension direct current 
also meets this case in employing a three-wire arrangement—either 
with a three-wire locomotive and rail as middle wire, or with one 
outer over each track and rail as neutral as in the City and South 
London line. At stations such a system would be fed from one 


outer only. The third rail is out of the question for supplying 
alternating current because of its high inductance, but there is 
everything in its favour for use with high-tension direct current. 
It is rigid, affords good contact surface, simple and cheap ih main- 
tenance and first cost. 


NOTES AND MEMORANDA. 


Tue adaptability of the natural alloy “ Monel ” metal 
for use in large propeller blades was recently practically demon- 
strated in the presence of a United States Government inspector 
pager twenty-one times through a distance of 25ft. a 
4000 Ib. weight upon one of the blades without causing fracture. 
This cast metal shows a tensile strength of over 75,000 lb. per 
square inch, 


DurinG the nine months ending September 30th Great 
Britain exported iron and steel and manufactures thereof to the 
value of nearly thirty-two millions; other metals eight millions ; 
cutlery, hardware, &c., five and a-quarter millions; electrical 
goods, two millions ; machinery, twenty-two and a-half millions; 
and of ships over four millions, The aggregate of the increases 
was some two millions. 


GUN-METAL, as made to the Admiralty specification, 
consists of copper, 88; tin, 10; zinc, 2, Certain work, such as 
valve seatings, bushes, steam regulator slides, and some slide 
valves, are cast in this metal, though other less expensive alloys 
containing lead are used for bearing brasses. The alloy casts clean 
and sound into green sand or skin-dried moulds, and should some 
of the constituent metals or scrap used be coated with scale, 
entailing a tendency to oxidation, a small piece of phosphor copper 
may be added to clarify the whole, with good results. The casting 
temperature and the fairly rapid cooling of the casting in the 
mould are important factors in the production of good castings, 
otherwise crystallisation becomes pronounced, according to the 
laws of equilibrium. The following tests have been obtained :— 
Tenacity, tons per square inch = 16.01 elongation 3in., 10.1 per 
cent, This is an average of twenty-eight tests. 


In 1870 Professor E. J. De Smedt, a Belgian chemist, 
laid the first asphalt pavement in Newark, New Jersey. Six years 
later about half a mile of Pennsylvania-avenue, Washington, 
D.C., was paved with Trinidad asphalt, then hardly more than an 
experimental curiosity. Up to 1880 only 300,000 square yards of 
asphalt pavement had been laid. In the next five years more than 
a million and a-half yards were constructed, and how widely this 
form of street paving has since been adopted may be judged from 
the fact that there are now more than 130,000,000 square yards in 
the United States. Some of the original asphalt pavements, dating 
back to the seventies, are still in existence and giving good service. 
One such pavement is that laid on Vermont-avenue, Washington, 
D.C., north of H-street, in 1879. According to official reports this 
pavement has cost less than 5d. a .yard to maintain for the 
thirty-two years of its life. On the other hand, asphalt pavements 
of much later date have gune to pieces after a few years. 








In a paper read before the German Society of Engi- 
| neers, the author describes a form of chimney shaft provided 
with an arrangement in the upper part intended to dilute and 
diffuse smoke and noxious fumes in the outer air. The diffuser 
| consists of a continuation of the shaft proper, its walls being 
| pierced by conical openings radial to the centre of the chimney, 
| the wider end of each opening being at the outside. Wind enters 
| freely through these openings, breaking up and diluting the up- 
ward stream of smoke or gas and creating strong eddies in it. 
| Owing to the conical form of the openings, those on the side away 
| from the wind allow comparatively little of the smoke to escape. 
| It is said that practically all the smoke, diluted and whirling in 
eddies, passes out at the top of the chimney and diffuses itself 
very rapidly in the surrounding atmosphere. Chimneys of this 
type are intended particularly for use in places where sulphurous 
fumes prove destructive to surrounding vegetation, but it seems 
probable that the idea might very well be applied to boiler 
chimneys generally in large centres of population. 


HiGa-TEension cables when laid on the sclid system are 
usually laid in either wood, earthenware or cast iron troughing, 
filled in with a waterproof composition. There is very little differ- 
ence in the cost of wood and earthenware troughing, and in many 
cases earthenware troughs can be obtained more cheaply. 
Earthenware, needless to say, is a much more lasting material than 
wood, and. may be expected to outlast any cables which may be 
laid within it. The life of wood troughing, on the other hand, 
varies greatly according to the kind of ground in which it is laid. 
It is usually greater when laid in wet clay than when it is laid in 
sand or ashes, owing no donbt to the exclusion of air. Opinions 
differ as to the preservative treatment to be used for the wood. 
Some object to creosoting, and specify that the troughing shall be 
treated with Stockholm tar. When this is the case, the usual 
method is to boil the troughing in the tar, but too often the 
makers will only soak the wood in cold tar, or the tar may be even 
put on like paint with a brush. When creosoting is ordered, 
frequently similar methods are used and only a mere covering of 
the surface is obtained. The most satisfactory treatment is to 
impregnate the timber with creosote under pressure, as is done in 
the case of telegraph poles. 


Various methods have been adopted for getting rid of 
the triple-frequency currents in an earthed three-phase system. 
One method is to have the star point of each alternator connected 
through choking coils to a bus-bar which is earthed through a low 
resistance. The impedance of the choking coils to the triple- 
frequency currents will be three times that offered to a current of 
normal frequency ; it is therefore equivalent to a resistance which 
falls to one-third its previous value whenever it has to carry an 
out-of-balance current due to a fault, and so will not interfere 
with the proper operation of the circuit breakers. In another 
method, due to J. H. Rider, a switch is designed so as automatic- 
ally to connect the neutral point of one, and only one, of a number 
of paralleled machines to earth. This method eliminates the 
triple-frequency earth currents entirely, but it is open to one 
objection, namely, that the neutral points of the unearthed 
machines may rise to fairly high potentials, the magnitude of 
which depends upon the value of the triple-frequency component 
of electromotive force in wave of phase voltage. A _ better 
practice than introducing choking coils or resistances in earthing 
circuit, is to ensure that all the machines to be worked in parallel 
have as nearly as possible a sine wave form. This can be obtained 
by careful distribution of the stator winding, and suitable shaping 
of pole-tips of the field magnet. 


In the course of his presidential address before the 
West of Scotland Iron and Steel Institute, Mr. Walter Dixon 
said :—‘‘ With the exception of one or two special cases, electri- 
city, as applied to reversing rolling mills, has not been adopted in 
this country, notwithstanding its extensive employment on the 
Continent. When it is remembered that the work done in a 
rolling mill is of the roughest and hardest description, the first 
impression is certainly unfavourable to the adoption of an electric 
motor against the steam engine, a machine very unlikely to get 
out of order, and usually giving ample warning before any serious 
breakdown occurs, evertheless, electrically opera rolling 
mills have been in use for four or five years, during which time 
there has not been recorded any serious charge against them, and 
there are, in fact, no adequate grounds for supposing that the 
maintenance and life of a properly designed electrical equipment 
will not compare favourably with steam driving Few works in 
this country have sufficient electrical generating plant within their 
own works to enable them to drive their large reversing rolling 
mills electrically, whereas most of the works employing such mills 
have their own steam equipment both in pr and engines. 
Nevertheless, electrically driven rolling mills are being increasingly 
adopted on the Continent owing to the fact that electrical driving 
renders unnecessary a large steam plant, and practically eliminates 
the steam boiler.” 








MISCELLANEA. 


THE tunnel under the Elbe at Hamburg was opened to 
the public on October 7th. This work, which connects the city of 
Hamburg with the suburb of Steinwarender, situated on an island 
in the river, and with the left bank of the Elbe, is 428 m. in length 
(1404ft.). It — four years in construction, at a cost of 104 
million marks (£525,000). 


Tue effect of lightning on concrete, which has long 
been a matter of dispute, has been observed by a leading member 
of the American Society of Civil Engineers, who has a reinforced 
concrete water tank on his country estate. This was struck by 
lightning, which caused no injury, but changed the texture of the 
concrete in places from granular to vitreous. The tank was 
heavily reinforced. 


AN extensive irrigation scheme is being considered by 
the Water Board of Van Rhynsdorp, Cape Province. It is pro- 
posed to irrigate land on both banks of the Oliphants River and 
along the lower reaches of the Doorn and Hol rivers. The 
scheme, which is estimated to cost £155,000, includes weir and 
headworks, regulator, scour sluices, excavation of canals, two 
tunnels, retaining walls, syphons, and road bridges. 


THE agricultural experiment station of the Louisiana 
State University has recently issued a report dealing with the use 
of refuse sugar cane, or bagasse, as a boilerfuel. On account of its 
great content of water (52 to 55 per cent.), and its bulk, compared 
with coal, oil and wood, special furnace construction is resorted t» 
—oftentimes with oil firing as an auxiliary operation. The report 
describes the work done in reducing the moisture content of 
bagasse by passing it through the hot flue gases. 


Since the recent discovery of mercury in the ore of the 
Nipissing mine at Cobalt, investigations have been undertaken by 
the Ontario Bureau of Mines to ascertain in what combinations cf 
mineral bodies it occurs, and whether it exists in sufficient quan- 
tities to make the discovery of commercial worth. The ore of the 
Silver Islet mine, a famous old-time producer, was known to 
contain mercury, and in the early days of (»balt, Professor W. G. 
Miller endeavoured to find it in some of the Cobalt ores, but was 
unsuccessful, 


GOVERNMENT assistance in the form of a bounty is 
being sought to assist in establishing an industry in Sydney for 
recovering the tin from the tin-plate clippings which are the 
residue of the canning industry. The representative of an 
Australian syndicate recently waited upon the Federal Minister 
for Trade and Customs, and put the case for the industry before 
him. It was stated that at present 3500 tons of tin-clippings were 
sent from Australia to Germany for detinning. The matter is 
receiving consideration. 


Ir is reported that Outerbridge’s fluorescent test for 
mineral and rosin oils has been subject to an exhaustive series of 
trials by P. H. Walker and E. W. Boughton, of the Contracts 
Laboratory of the United States Department of Agriculture. They 
decide that the test is not conclusive as a means of detecting the 
presence of small quantities of mineral and rosin oils in other oils. 
Fluorescence in an oil, they say, does not prove the existence of a 
mineral oil, for this property is possessed by fatty oils of great 
purity. Turpentines containing mineral oils, moreover, do not 
always show fluorescence. 


Tue Electrical Review recently discussed the question 
as to whether there is or is not at the present time a de- 
mand for technical men in the electrical engineering profession. 
Our contemporary concludes that the overcrowding of which there 
have been complaints is confined to the lower branches, and that 
it is due to the large class of men who have had no technical 
training. While the general impression that the profession was 
overcrowded has led to a decrease in the entries of students in the 
electrical engineering colleges, a decrease which has now gone on 
for several years, there is to-day, as a matter of fact, a greater de- 
mand for technically trained men than the colleges can supply. 


THe General Committee of the Commercial Motor 
Users Association, of which Colonel R. E. Crompton, C.B., is 
chairman, had before it, at its last meeting, Sir Marcus Samuel’s 
recent statement that a three days’ fog on the river would be 
followed by a serious interruption, if not complete cessation, of the 
supply of motor spirit for London, and as this would involve the 
virtual stopping of all motor omnibus, motor car, motor cab, and 
motor van traffic, the Committee has decided to bring before the 
Association, which has as members all the largest consumers in 
Lcendon, a project for the laying of one or more pipe lines for the 
conveyance of motor spirit from the Thames Estuary to various 
parts of London. For this project Parliamentary sanction will be 
required, and the Association will support an application for the 
necessary powers, 


Ir is reported in the columns of the Journal of the 
Royal Society of Arts that the chief mineralogist of the Canadian 
Geological Survey for the past few months has been studying the 
olivine-bearing rocks of Canada, which often contain asbestos, 
chromite, platinum, and, in some cases, diamonds. Some of his 
examinations were into chromite ore from the Montreal pit, near 
Black Lake. Until 1910 this mine was worked for chromite, and 
he has established beyond all doubt that this ore contains an 
appreciable proportion of diamonds in small crystals. The discovery 
may prove of economic value. The diamonds are too small to be 
of use as gems, their size being microscopic, but there are so many 
of them that it is a question whether or not it would pay to separate 
them as a by-product in the concentration of chromite, and sell 
them as diamond dust, which is much used in the cutting and 
‘polishing of diamonds and other gems. 


Tue use of automatic sprinklers in warehouses has in- 
creased considerably of late years, and the insurance companies 
grant discounts where these machines are used, amounting in some 
cases to as much as 80 per cent of the premiums. These sprinklers 
have frequently demonstrated their value on the occasion of fires, 
and it is suggested that they would be more effective still if the 
practice of suspending large numbers of healds ciose under the 
sprinklers was abandoned. In most buildings it would not be a 
very difficult matter to arrange for the healds to be lowered so as 
to allow the sprinklers room to distribute the water effectively. 
Another suggestion is that separate buildings should be provided 
for the storage of healds, but in premises let to a number of 
tenants there are obstacles in the way. Moreover, the insurance 
companies do not make any allowance for this separate storage, 
which seems a little surprising when the inflammable nature of 
healds is remembered. 


In a paper on “ Suction Gas Enginesand Producers,” Mr. 
W. A. Tookey has recently pointed out that modern improvements 
in design have done much to increase the elasticity of the gas 
engine. The old low-speed engine with ‘‘hit-and-miss” governing 
is still looked upon by many engineers as being the most economical 
type. At the present time most British makers are offering 
engines of both types of speed regulation, viz., ‘“‘hit-and-miss” and 
throttle governing mechanism ; but there can be little doubt that 
if no question of price came into consideration, and if no choice 
were to be submitted, users generally would accept the throttle- 
governed engine and admit its great advantages. It is not the 
fractional saving of coal that matters even if that were positively 
in favour of either ; but it is the greater smoothness of running, 
the graduated force derived from consecutive explosions instead of 
a greater or lesser number of explosions of full intensity, that 
makes for so distinct an improvement, while the diminution of 
working stresses gives consequent longer life, 
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MEETINGS NEXT WEEK. 
(See ** Forthcoming Engagements” page 500.) 








DEATH. 


On October 26th, Mr. ALBERT Roperts, one of the managing directors 
of the Deanshanger Ironworks, Stony Stratford, aged 71 years. 
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Unity House. 


THE railway contest increases in interest from 
day to day. It is evident that diplomacy is now 
being exercised on both sides, and the position is so 
clear that every move in the game can be followed 
with ease. At the moment the companies have 
much the best of it. There is union in their ranks, 
and they are consolidating their forces to meet any 
emergency that may arise, whilst the men on the 
other hand are divided, and it is doubtful if the 
leaders have the power to bring them all into line; 
indeed, it is not improbable that some of the hot- 
headed branches will precipitate matters by calling 
for sectional strikes. 

The unions find themselves in a very difficult 
position. Their repudiation of the findings of 
the Royal Commission puts them at once in 
the wrong with the Government, and they can 
look to it for nothing. They had hoped to force 
recognition by persuading the Board of Trade to 
bring pressure on the companies to meet the men’s 
representatives in a conference over the Commis- 
sion’s report. The Board of Trade, it is under- 
stood, has refused to do anything of the kind. It 
has virtually said, “We helped you before; we 
forced the companies to desert a very strong posi- 
tion and to come down into the open to parley with 
you; we appointed a Commission which offered 
you terms of peace. You have refused to accept 
those terms, and now we shall do no more; you 
can go your own way.” The loss of the assistance 
of the Government means much to the unions, but 
it is not their only loss, for public sympathy is now 
wholly against them. On the other hand, the 
companies have not only expressed their willingness 
to abide by the decision of the Commissioners, but 
several of them have voluntarily come forward with 
schemes for the increase of wages in the lower 
grades. Whether the latter move is wholly wise or 
not remains to be seen. But at any rate 
it has satisfied the public that the rail- 
way companies are really anxious to improve 
the lot of their humbler workers. The fact that 
the men have not accepted the increase in a good 
spirit, but have grumbled at the smallness of it— 
it means £100,000 per year to one company alone 
—has further alienated from them the general 
good will. Indeed, a programme has been drawn 
up by the men asking for concessions which it is 
wholly impossible for the companies to give. In 
the case of a certain railway, not one of the largest 
in the country, it has been estimated that the cost 
of meeting the men’s requirements would amount 
to no less than £800,000 per annum, and would 
swallow up every atom of dividend. Furthermore, 
however stoutly it may be denied, there can be no 
doubt that there are divided counsels at Unity House. 
Much of the four days’ discussion there was devoted 
to an attempt to secure unanimity, and unless the 
whole body of men can be relied upon a general 
strike is impossible; but it is well known that the 
engine-drivers and firemen gave but unwilling 
support to the last strike, and they are now more 
disinclined than ever to go out. If they cannot be 
won over the other unions are impotent; they may 
fritter away their funds and their very existence in 


sectional strikes, but inthe end they will gain nothing. |’ 
‘Their position is then hopeless. 
‘the support of the Government, they have lost the 


They have lost 





preparedness to meet it. 


sympathy of the public, and they have lost that unity 
which was their strength; they have, moreover, 
lost the opportunity for a sudden attack. Veiled 
threats are made of a strike at Christmas. With 
nearly two months’ notice they would find them- 
selves met by such forces that any attack they 
could deliver would be futile. The lesson of Ireland 
would not be lost. The lines would be protected 
by military, special constables would be sworn in, 
an army of police would keep picketing within its 
legal limits, and a service of motor cars would be 
organised upon the roads. The unions would 
hammer vainly at a brick wall. The country would 
suffer a week or a fortnight’s inconvenience and 
the unions would suffer destruction. Only on the 
assumption that the gods made them mad with that 
very object in view can we imagine them con- 
templating any move so foolish. They are literally 
in a position where they can do nothing wisely. If 
we turn from the consideration of their case to 
that of their opponents how different do we find it. 
The companies have not only won the support of the 
Government, which cannot well repudiate its own 
Commission, but the sympathy of the people by 
their acceptance of the report. They have also 
obtained an understanding that increase of wages 
shall be regarded as a fair cause tor an increase of 
rates, for though the Government is endeavouring 
to put a different construction on its promise from 
what it allowed the companies to understand, it 
will be unable to resist the legitimate demands 
of the railways. They are, then, very strongly 
posted, and they are making surety doubly sure by 
consolidating their ranks and deciding upon their 
line of action if hostilities should break out. Look 
at it how we will, the companies have far the best of 
the game, and the wisest course the unions couldnow 
pursue would be to resign the struggle, subscribe to 
the Commissioners’ report, and endeavour to 
obtain by the peaceful means the new machinery 
provides those improvements which they profess 
are the object of their agitation, and which the 
companies show themselves not unwilling to con- 
cede. Recognition and the national programme 
must be abandoned. 

But, although from this brief review of the condi- 
tions that obtain at the moment it is fair to deduce 
that the unions would gain nothing and lose a great 
deal by declaring a strike, it by no means follows 
that a strike will not be called. We fancy that the 
officers recognise well enough the weakness of the 
unions’ position, but they have to reckon with a 
militant section which is bent on fighting at all 
costs. If they do not lead this turbulent band in 
the direction it wishes to go, then it will turn and 
rend them; if it does lead it in that direction, 
then disaster will follow. In this awkward 
predicament the united councils of the four unions 
have sought safety in referring the question of a 
strike to the branches, so that they themselves may 
be absolved of responsibility. There is no sudden 
calling out of the men as on the last occasion. A 
month must elapse before the men’s decision is 
known, and the councils well know that much may 
happen in the interval. They no doubt will leave 
no effort untried to win their way once more into 
the good graces of the Board of Trade. If they 
succeed they will be able to regard a strike with more 
equanimity ; if they fail they may find a more tem- 
perate spirit: amongst the men. In any case the 
delay makes for peace, and they welcome it. There 
are to it-only two sound objections, first that it 
gives the railway men the opportunity of combining 
with the colliers to upset trade, and secondly, that 
it brings the struggle near Christmas, when it must 
necessarily cause more inconvenience and distress 
than at-other times. But, nevertheless, the delay is 
better than precipitate action. Wedoubtif theengine- 
men, without whom, as we have said, a general strike 
is impossible, will be won over in a month, and the 
armistice gives time to the forces of peace to 
arrange their battalions. We are disposed to think 
the strike will not take place this year, but for all 
that there must be no hesitation in preparing for it. 
The Government, the companies, and the people 
must all unite to ensure that nothing thatthe strikers 
can do’shall seriously jeopardise the carrying trade 
of the country, and that to every man who desires 
to work there shall be left the liberty to do so which 
the law says is his right. The best provision that 
can be made against a genera! strike is general 
Let a perfectly firm atti- 
tude be shown, and we do not hesitate to say that 
no serious outbreak will occur. 


The Prevention of Hail Storms. 


IN another column we give a 7ésumé of an inter- 
esting article on ‘‘ The Prevention of Hail Storms,” 
which appeared ina recent issue of our contem- 
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porary, Le Génie Civil. We in this country are 
troubled comparatively little by falls of hail stones, 
but our neighbours across the Channel suffer 
severely and frequently. As we show in the réswmé 
to which we have referred, some authorities put the 
annual loss from this cause in France at as high a 
figure as £20,000,000. A conservative estimate 
calculates it at £7,000,000, and in addition to this 
there is a loss of life due to thunder storms accom- 
panying the downfall of hail. The annual loss in 
the German Empire is estimated at about £4,000,000, 
and that in Italy £2,500,000. In the kingdom of 
Wurtemberg, which has an area of but some 
7500 square miles, the value of the damage done in 
1897 reached nearly £1,000,000, while in the Grand 
Duchy of Baden alone, with its area of only just over 
1300 square miles, the yearly loss averages £125,000. 
It is not to be supposed that it is only now that 
steps are being taken to reduce thisloss. For many 
years past the matter has been engaging the atten- 
tion of investigators. Passing over the superstitious 
rites of the ancients, it may be said that in the 
early part of last century, the connection between 
hail storms and atmospheric electricity having been 
suspected, attempts were made with various types 
of lightning conductors both on buildings and alone, 
to provide paths for the electricity to find its way 
to earth. Not much success appears to have 
attended these efforts; perhaps the lightning con- 
ductors were too small, or not placed high enough, 
or perhaps sufficient attention was not paid to 
earthing arrangements. Among other devices tried 
are cloud guns. These are of various types, some 
having flaring mouths like ancient blunderbuses, 
and they are fired against clouds suspected of 
carrying hail in the hopes of dissipating them. 
At one time such guns were extensively em- 
ployed throughout France, especially in the 
mountainous districts towards the South-East, 
and they were still more numerous in Austria, 
Italy, and Spain, the first named alone being 
credited with as many as 10,000. Apparently, 
however, although in some cases a good deal of 


success was claimed for them, they were by no: 


means entirely satisfactory, and to some extent at 
all events they have been abandoned. Apart from 
any question as to whether or not they are efficient, 
they certainly possess the disadvantage that they 
are not automatic. The continuous presence of 
attendants is necessary, and further than that, there 
is the cost of the powder required for the discharges. 
Of course, if they were really valuable the expense 
entailed would be money well laid out, having 
regard to the possible saving; but it is quite under- 
standable that land owners, finding the results not 
always favourable, hesitate to provide the money to 
keep them in service. 


The paragréles, or hail arresters, which have 
recently been tried with considerable apparent 
success in one district of France, have at all events 
the advantage that they do not call for continuous 
supervision. They work by themselves. They are 
nothing more nor less than large lightning con- 
ductors, which, instead of terminating in one rod, 
or at most a few pointed rods, are provided with a 
crown made of pointed and gilded copper ribbons 
or a rod fitted with a number of points arranged 
vertically side by side like the teeth of a comb. 
The earth connection is made of soft electrolytic 
copper connected to a diffuser of large surface and 
with many branches sunk preferably in water. 
Such an appliance is credited with producing 
immunity from damaging hail storms over an area 
extending to from 500m. to 1000 m. against the 
wind, and, practically speaking, to 4 kiloms. to 
5 kiloms. in any other direction. Such, it is 
said, has been the experience in the district near 
Poitiers, in which four hail-arresting stations, spaced 
about 10 kiloms. apart, have now been in operation 
for some three or four years. The statement is 
that this area had, before these stations were in 
existence, been particularly subject to devastating 
hail stones which did very considerable damage to 
the crops and vineyards in the vicinity. Latterly, 
owing, it is claimed, to the effect of the arresters, 
hail, has but rarely fallen, and then more gently. 
It has also been found softer than it was in former 
storms, and has quickly melted. The height 
to which these arresters should be taken 
from the earth is said to be about 125ft. 
or 130ft.; at any rate, this is approximately the 
height of the majority at work at present, though 
cne is higher. Several points are worthy of notice 
in connection with the undertaking. As we under- 
stand it, the pioneer work has so far been carried 
out by two individuals—Count de Beauchamp and 
General Négrier—entirely at their own expense. 
Moreover, a committee has been formed which 
undertakes without charge to give technical advice 





to anyone desirous of installing hail arresters. 
This committee has formulated a scheme for the 
protection of the whole of France, and it is under- 
stood that the Parisian authorities have contributed 
towards the erection of an apparatus of large size 
on the Eiffel Tower. 

The scientific idea underlying the action of these 
hail arresters is roughly that, if the potential of the 
clouds in which the hail is formed be reduced, 
and if their electric charge become of the same 
sign as that of the earth, hail is either not 
formed, or if formed, is not so large nor so 
hard as it would otherwise have been; and, 
moreover, instead of falling to the earth at 
high velocity, due to the combined effects 
of the force of gravity and electric repulsion and 
attraction, the velocity is much less because it is 
only that due to the force of gravity minus the 
retarding action produced by electric repulsion. 
The reduced speed, moreover, allows more time for 
melting in the warmer lower atmosphere, and in 
support of this contention it is stated that hail 
squalls as they approach the protected area are 
found to become resolved into simple rain clouds. 
Without challenging the theory, and without sug- 
gesting that the absence of hail in the protected 
area may be no more than a coincidence, we desire 
before accepting the whole as actual fact some 
further confirmation of the phenomena. The 
arresters are, as we have said, nothing more than 
enlarged lightning conductors. Now, there are in 
existence many buildings which are probably just 
as efficiently protected from lightning as are those 
on which the theory we have outlined has been put 
into practice. Has it been noticed that these in 
any way reduce the violence of hail storms ? 
Presumably, any lightning conductor, however 
small, should have some effect, though it would 
doubtless be less than in the bigger installations. 
Has any such effect ever been noticed? The first 
of the paragréles took the place of an ordinary 
lightning conductor on a church tower. Is it 
possible that the mere alteration in the form and 
capacity of this could render an area of some 
9 to 10 square kilometres, which used to be visited 
frequently by severe hail storms, immune from 
them ?—for this is what the figures mean. We 
do not say it is not, but further investigation would 
appear necessary before the matter can be accepted 
as a scientific fact. 


Economy in Machine Design. 


A FIRST principle of political economy is that 
any given desired return shall be secured for the 
least possible expenditure of labour, energy, or 
money. This principle is employed freely in prac- 
tice. Its importance is universally recognised, yet 
its meaning, its implications, and what it involves 
are not, it would seem, generally understood. Take, 
for example, any energy-producing machine from a 
vetrol motor to the latest development in steam 
turbines, and we shall find that its claims to be 
used are based very largely on its economy. That 
is to say, on the great return in power it gives for a 
small expenditure of fuel. But do we find that 
economy in construction has been equally sought 
after? Wethink not. The whole object in view 
is to produce the rotation of a crank shaft 
with a given torque by the use of a piston. 
We need not stop to consider the case of 
a turbine. It should be clear, and no doubt it is 
clear, to every competent draughtsman, that there 
are various ways in which this can be done. In 
other words, there are hundreds of designs for 
steam engines. It should be, but apparently it is 
not, equally clear thas some of these engines can 
be made at a less cost for labour and materials 
than others. The word “economy” is used in 
two different senses by the mill owner, let us say, 
and the steam engine maker. To the first it applies 
to annual expenditure; to the second it means a 
particular outlay. To the first it is of importance 
that the engine should work cheaply. As to what 
the maker secures in the way of profit he cares 
nothing. On the other hand, once the engine is 
sold and paid for, the maker need not concern 
himself with it any further, save in so far as its 
good or bad performance will affect the further 
demand for his engines. Apparently, we are here 
at the dividing of the ways; really, there is no 
division of interests. It ought to be quite as possible 
for the engine to be designer to secure economy of 
production, as it is for the mill owner to secure 
economy of utilisation. This point we insist upon, 
for a very-common argument is that a cheap steam 
engine cannot be a good one, the word “cheap” 
being used to denote low price. 

Time was before the days of keen competition 





that the draughtsman had a free hand, and so long 
as the engines he designed were satisfactory it 
mattered very little what they cost to make. No 
doubt that was, up toa point, a very good thing. 
The desire for thorough excellence was stimulated : 
the best workmen were employed. When we re- 
member how incomplete by comparison with the 
present day, was an engine builder’s equipment of 
machine tools, we may hold up our hands in 
wonder at the superb engines turned out by Penn, 
Maudslay, and half a dozen other firms whose 
names are immortal. The paddle engines of tio 
Great Eastern, with their four 35-ton oscillatin: 
cylinders, have, perhaps, never been excelled jn 
finish and beauty of workmanship. The modern 
conditions under which steam engines are made ani 
bought and sold are quite different, and the designer 
has no longer a free hand. He ought to consider 
how a given result is to be obtained for the 
smallest outlay. A firm with a fine reputation 
may live on that reputation for years, but the end 
will come certainly, it may be suddenly, and com. 
petition will do its work. Take, for example, the 
sudden inrush of cheap American motor cars this 
autumn. To the general public “ Olympia” came 
as a revelation. Those behind the scenes quite 
understood the position long since; and it will be 
found, we believe, that Coventry and Birmingham 
are not unprepared to meet any competition. 
Be this as it may, all the evidence goes 
to show that economy in design has become 
a thing of the last importance. The basis of trade 
seems to be ever shifting ; and even though it may 
be said with some show of truth that the conditions 
under which an engine builder keeps his works 
going are just the same now that they were twenty 
or thirty years ago, it is certain that individual 
details have been modified by the presence of bitter 
foreign competition and foreign tariffs, and 
economical production has become much more than 
perhaps ever before essential to the securing of 
trade. We have written exclusively of steam 
engines, but it is, we hope, not necessary to say in 
detail that we write about every form of machinery 
produced within our shores. 

A treatise might be, and possibly will be, some 
day written on economy in design. We have no 
intention of saying here more than a few suggestive 
words on the subject. The designer should keep 
certain facts always before him. The first is that, 
although the purchaser may be willing to pay a 
long price, that will not justify high manufacturing 
charges. The ultimate end sought is, as we have 
said, the revolution of a crank shaft with a given 
torque. The motion of various parts has to be 
produced. How can this be done in the most 
simple and direct way? How can the number of 
parts be made least? How can the cost of each 
part be made smallest? At one time it was 
regarded as an axiom that parts should be so 
designed that the hand labour expended on them 
should be as small as possible. Little thought is 
given to this now ; for hand labour has been ousted 
by the machine tool. Twenty years ago elderly 
men holding files an inch and a-half square and a 
yard long might be seen polishing up bronze 
propeller blades for her Majesty’s Navy. A 
coupling-rod for an express locomotive being secured 
in a vice at each end was ‘got up’ by two 
fitters. Now the file has been almost superseded 
for all work. The designer has no longer to con- 
sider hand labour. But a multiplicity of other 
factors have to be kept in mind. The foundry is 
all important. Piecework dominates in some 
directions. A certain motion is to be produced ; 
which is cheaper, crank or cam? It would be 
mere waste of time to write further here about 
details. The prominent truth is that the cost o/ 
production of various types of steam engine varies. 
That some firms can make money where others 
cannot; and that the chartered accountant who 
examines the books finds that among the reasons 
why profits are small, losses on the manufacture of 
a given type of engine must be ranked. 


There is undoubtedly too much stereotyped work 
turned out. Too little originality displayed of the 
right kind. That is to say originality with a 
proper object. Much would no doubt often be 
gained by the careful examination of cheap 
machines. In not a few of these admirable devices 
may be found for reducing structural cost without 
in any real way impairing efficiency. Dozens of 
cases might be cited in which proportions are very 
bad, far too much metal being put where it is not 
needed. It is much to be deplored that no adequate 
effort is ever made in technical schools to explain 
the whole theory of the design of marketable 
machinery in the presentday. The one meritorious 
condition is held to be maximum efficiency. In 
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other words, only the user of the machine is 
studied ; its producer not at all. The assumption 
ig that the commercial element should be excluded, 
just as though economy in fuel had nothing to do 
with commerce. Very frequently we find trouble 
caused by attempts to reduce wages or cut down 
piecework prices inthe shops, while thedrawing-office 
ig really in fault. Most of us have, we imagine, come 
across cases in which a new manager will entirely 
re-design a machine, and so enable it to be sold at 
a profit instead of at a loss. We do not hesitate to 
say there are dozens of works in the kingdom 
which would much benefit by a careful revision of 
the designs to which the foundry and the shops are 
working. The question to be asked is, can this 
thing be so re-designed that it will cost less to 
make’? A reduction in price will, in many cases, 
secure such a large increase in demand that the 
cost of production may be still further reduced. 
The point has been reached at which special tools 
may be made to produce details. The subject is, as 
we have said, far too big to be dealt with here. Our 
purpose has been simply to call attention to it. 
The old man will not see the necessity for change. 
The young one will lack the experience required to 
make alterations with advantage. Thought and 
even courage must be manifested. The cheap 
machine should never be passed by with a sneer. 
It must be very bad indeed if it can teach no 
lesson—even what to avoid, if nothing else. That 
should be a happy head draughtsman who, after 
considering in cold blood the drawings of a machine 
which he has designed, can assure himself that 
nothing which he could have done would have 
enabled his firm without reducing its quality to 
make it fur a less sum than it is actually costing. 
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Modern Methods of Water Purification. By John Don and 
John Chisholm, A.MM.I. Mech. E. London: Edward 
Arnold, 1911. 

Tuts is an excellent book, and if fault can be found in it, 

it is that it seeks to cover too much ground. A good deal 

that it contains cannot quite be styled “methods of 
water purification.” Far be it from us to say that this 
additional matter is not interesting, because it is; and, 
moreover, it is for the most part closely related to the 
subject dealt with, but its inclusion increases the bulk of 
the book. Still in itself it is good, and after all the 

volume is not unwieldly, running as it does to some 370 

pages and being but l}in. thick. 

The book is divided into thirteen chapters and an 
appendix, the headings of the various chapters being :— 
“ Introductory,” “Sources of Supply,” “ Storage,” “ Con- 
struction of Reservoirs and Care of Filtered Water, ‘Sand 
Filtration,’ “The Management of Sand Filters,” 
“ Mechanical Filters,” “ Purification by Ozone,” “ Water- 
softening and Household Appliances,” “ The Testing of 
Water” (two chapters), and “ The Problems of Distribu- 
tion” (two chapters). Space will not permit of us refer- 
ring in detail to the whole of the contents of all these 
chapters, but we propose to mention a few of the points 
which have struck us most in reading the book. 

The authors point out that among the practical sciences 
there are few which demand of the student a more varied 
range of technical knowledge than that of water purifica- 
tion, and they emphasise the need of a properly organised 
course of training for the water engineer and water 
manager. A well-defined scheme of instruction would, 
they say, comprise at least as many branches of know- 
ledge, and subjects as scholarly as those which are in- 
cluded in the University curriculum of engineering 
students, and they express a hope that the establishment 
of a faculty of water engineering in technical colleges will 
not be long delayed. In all this we heartily agree with 

» them. The study of water from the point of view of 

health has not, in the past, received all the attention 
that it should have had; but there are manifest signs that 
this stigma is soon to pass away. The authors have 
certainly done well in indicating in the subject matter of 
their book the broad lines on which a study of the subject 
should be carried out. 
_ But to deal more in detail with the book itself. The 
introduction we can pass over without further comment. 
Chapter II. is devoted to “Sources of Supply.” This is 
one of those portions of the volume which is really 
beyond the scope of the book as set cut in the title. It 
forms, however, interesting reading enough, and its con- 
tents are nearly allied to the main subject. In Chapter III., 
however, we are introduced to the question of storage, 
and are informed of the earlier investigations as to the 
length of life of disease-producing bacilli before the 
classical researches on this and kindred points were com- 
menced by Dr. Houston, whose work and that of others 
in similar directions is discussed at some length. The 
authors next deal with the growth of alge in reservoirs, 
and its suppression. They point out that one part of 
copper sulphate in ten millions is algicidal, and recom- 
mend that it should be used as a preventative of such 
growths, and not actually to kill them, for the addition of 
copper sulphate to a reservoir or filter bed choked with 
alge results in the death of myriads of living members, 
bier afterwards decompose and seriously foul -the 
water, 

Emphasis is laid on the necessity for the greatest care 
being taken to prevent pure water from becoming con- 
taminated. Bacteria have the faculty of rapid increase 





in all kinds of water usually supplied to consumers. 
Their ability to do so depends to some extent on the pre- 
vious history of the water. In some instances water 
which has contained them in large numbers before puri- 
fication appears to become to some extent at all events 
immune ; but this only occurs in special cases. Pure 
spring water shows a remarkable tendency to deteriorate 
when kept even for brief periods. [Even the purest water, 
for example water which has been sterilised by boiling, is 
highly susceptible to contamination ; and, in fact, it has 
been suggested that boiling actually destroys the sub- 
stances which serve to give the water some degree of 
immunity from bacterial attack. Such statements as 
these are decidedly disquieting, but happily there is a 
silver lining to the cloud. It is oanatioall certain that 
only harmless bacteria flourish under the conditions 
enumerated, and that the harmful sorts die even more 
quickly in pure water than in river water impounded in 
reservoirs. 

It would be impossible to follow with the authors 
through the chapters which deal with the actual purifica- 
tion processes. We can do no more than briefly mention 
one or two of the matters referred to. Naturally enough, 
sand filtration receives first attention. It is discussed 
from three stand-points :—(1) The mechanical action of 
separating suspended solids; (2) its chemical influences 
on matters in solution; and (3) its relations with the 
lower forms of life—vegetable and animal. The authors 
urge that the depth of sand employed should not be too 
shallow. They have found that bacteria cannot pass 
through 8ft. of sand. They lay stress also on the im- 
portance of a uniform speed of filtration, and on the 
advantages of using sand of fine grade, while the various 
ills to which sand filters are liable are discussed, among 
these being the holes formed by the larva of the 
Chironomus, and the various fungoid and other vegetable 
growths which make their appearance. Reference is also 
made to methods of preparing crude water for filtration. 
The ordinary sand filter is not well adapted to treat 
waters which are heavily charged with impurities. The 
deposited matter quickly blocks up the pores. Both 
storage and the use of coagulants, followed by a period 
of quiescence, are the expedients mostly resorted to, but 
there is also successive filtration through graded material. 
Of this latter the Puech-Chabal system is an example. 
In this there are as many as six stages of treatment, the 
filtering material becoming finer in each successive stage. 
These filters give wonderfully even results. The Ander- 
son system, in which the coagulant employed is oxide of 
iron, the Howard system, the Miquel filter with 
M. Baudet’s improvements, the Harris Anderson distri- 
butor and solutioner, Kent and Nixon’s injector, and the 
Aqua Sana process are touched upon, and different 
coagulants are discussed. 

Various so-called mechanical filters are then dealt with, 
among them being the Jewel, the Bell, the Paterson, the 
Mather and Platt, the Turn-over, the Candy, and the 
Reisert filters. Their action is also explained. These 
filters are so generally known that we need not refer to 
them here. The chapter concludes with references to the 
purification of water by calcium hypochlorite and to the 
Ferrochlore process of sterilisation. 

The next chapter is devoted to the purification of water 
by ozone, and here much space is allotted to the actual 
production of the ozone, which we cannot help feeling is 
out of placé. Explanations are given of the de Frise 
system, and of the steriliser at St. Maur, and the cost and 
operation of this system are discussed. Attention is then 
turned to the results achieved with ozonised air. The 
Vosmaer system, the Otto process, the installation at 
Ginnekin, in Holland, and the Howard-Bridge ozoniser 
come in for notice, and at the end of the chapter there is 
a short paragraph relating to sterilisation by the ultra- 
violet rays. 

Water softening and household appliances form the 
subject for the next chapter, which does not call for any 
special remark. Two chapters,embracing some 50 pages, 
are then devoted to testing water. It is open to question 
whether the subjects dealt with come actually within the 
scope of the book as indicated by its title ; but, be that as 
it may, these two chapters form excellent reading. First 
of all, there is a description of the methods employed in 
the bacteriological examination of water and of the 
apparatus necessary. Then come a reference to the 
procedure in the chemical analysis of water, and an illus- 
trated description of the crustacea, diatoms, rotifers, 
rhizopods, algwx, &c., which infest water. 

Perhaps the most interesting subject dealt with in the 
last two chapters, which, by the way, contain a good 
deal of extraneous matter, such, for example, as a dis- 
cussion of water-hammer and electrolysis in water pipes, 
is the action of service water upon lead pipes. There is 
one of the best reviews of the question of the effect of 
peaty water on lead pipes and its prevention that we 
have seen. Erosion also receives attention. 

In the appendix there are some useful tables, and at the 
end of the book, before a detailed index, there is a biblio- 
graphy of works on water purification. 


Transformers: A Treatise on the Theory, Construction, 
Design, and Uses of Transformers, Auto-Transformers, and 
Choking Coils. By Hermann Bohle and David Robertson, 
B.Sc. London: Charles Griffin and Co. 

Books on the alternating-current transformer are by no 

means scarce; but we know of no volume that covers 

such a wide field as that now before us. Unlike most 
writers on the transformer, the authors have paid con- 
siderable attention to the practical side of the subject, 
with the result that they have produced a volume which 
should prove useful to those associated with transformer 
design and to engineers interested in transformer test- 
ing. Unquestionably the compilation of the book has 
involved an immense amount of labour, and particularly 
in connection with Chapter X., where a new system of 
designing is given. It should be mentioned, however, 
that users of the work will have to master a new system 





of notation, which the authors seem to consider superior 
to that commonly adopted. For example, instead of 
using small letters for instantaneous values and large 
letters for maximum values the authors have adopted the 
plan of placing a small « inside the capital letters repre- 
senting instantaneous values and a small m inside the 
letters denoting maximum values, and a bar over the 
letter—the algebraic vinculum — denotes the mean 
value. Those symbols have naturally necessitated the 
use of new and special type, with a consequent increase 
in the cost of production. It is questionable, however, 
whether the advantages derived from the system warrant 
this extra expense, particularly in view of the fact 
that these small inset letters are in some cases a little 
difficult to decipher. 

Chapter X. contains an immense amount of informa- 
tion relating to the design of transformers, and tables are 
included giving the dimensions, number of turns, &c., for 
transformers of various types and outputs. The same 
applies to choking coils and auto-transformers. In this 
respect the book stands well before most others dealing 
with the same subject. Although in parts the book is 
somewhat heavily laden with formul:, since as the results 
of the calculations are embodied in tables, engineers can 
readily compare the author’s designs with those of their 
own. It is perhaps regrettable, however, that the 
authors have not shown how the calculated results com- 
pare with those obtained on the test plate. The book is 
not without value to the student desirous of gaining 
knowledge relating to the general principles of trans- 
formers, nor will engineers who are only connected with 
the operation of transformers find it without interest. 
The chapter on applications of transformers, in fact, is 
decidedly well done, and many methods of connecting up 
transformers for different classes of service are con- 
sidered. The various systems of phase transformation, 
however, might have been dealt with more fully, and 
Professor 8. P. Thompson’s system for obtaining a three- 
phase supply from two-phase mains should have been 
discussed. The authors have considered three-phase to 
twelve-phase transformation, but this is seldom needed 
in practice. 

Much information of a practical nature is given in the 
section devoted to testing transformers ; but in the first 
part of this chapter one or two little hints are included 
which are not likely to prove of much value to the class 
of man generally entrusted with this work. For example, 
the reader is toid that it is necessary to employ leads of 
ample cross section and properly insulated, and to see 
that all instruments are protected with fuses. Another 
section written on very practical lines is that on insulating 
materials. Here the authors consider tests on di-elec- 
tric strength, the testing of insulation resistance, and 
give a brief account of the properties of the chief insulat- 
ing materials in ordinary use. A chapter is also devoted 
to examples of construction, and here we have illustra- 
tions showing parts of transformers as made by many of 
the leading electrical firms. At the end of the book there 
is an extensive table giving particulars of single and poly- 
phase transformers-as constructed by various English 
and continental manufacturers. Drawings of transformers 
are also included. Altogether, the work constitutes a 
valuable addition to this class of literature, and is well 
worthy of a place on the electrical engineer’s bookshelf. 





SHORT NOTICES. 


The Law Relating to Engineering. Six Lectures by L. W. 
J. Costello. London: Society of Engineers and the Junior 
Institution of Engineers. Price 5s.—We have received this 
book from the Society of Engineers and the Junior Institu- 
tion of Engineers. The lectures, which appear to be set 
forth as delivered, cover a wide area of ground, including the 
powers and duties of an engineer as an arbitrator, the various 
points to be noted by the engineer in relation to contracts, 
his liability for negligence, and his remuneration. There is 
also a chapter on tenders. 

Aerial or Wire Ropeways. By A. J. Wallis-Tayler. Lon- 
don: Crosby Lockwood and Son. 1911.—This is in reality 
a revised version of a book entitled ‘‘ Aerial or Wire Rope 
Tramways,’’ written some years ago by the same author, but 
it has been very largely re-written, and the portions of the 
original work used have been brought up todate. A number 
of wire ropeways are described and illustrated, and some 
installations for special purposes are noticed at some length. 
The book contains a good deal of practical instruction. 
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Dublin : Eason and Sons, Limited. Price 1s. net. 

Der Briickenbau. I. Teil, 2 Heft. 
Strukel. Illustrated with views and drawings. 
Leipzig: A. Twietmeyer. 

Salvador of the 20th Century. By Percy F. Martin, 
F.R.G.S. London: Edward Arnold, 41 and 43, Maddox- 
street, W. Price 15s. net. 

Valves and Valve Gearing. By Charles Hurst. Sixth 
edition. London: Charles Griffin and Co., Limited, Exeter- 
street, Strand. Price 9s. net. 

Dénivellations de la Voie et Oscillations des Véhicules de 
Chemins de Fer. By Georges Marié. Price 4f. Paris: 
H. Dunod et E. Pinat, 49, Quai des Grands-Augustins. 

Drainage Work and Sanitary Fittings. By W. H. Max- 
well. Third edition. London: The St. Bride's Press, 
Limited, 24, Bride-lane, Fleet-street, E.C. Price 2s. net. 

Contribution a UEtude des Ponts a Béquilles. By L. 
Descans. Price 4f. Paris: Dunod et Pinat, Quai des 
Grands-Augustins, 49; Bruxelles: Goemaere, rue de la 
Limite, 21. 

Limites de Flexibilité des Ressorts et Limites de Vitesse du 
Matériel des Chemins de Fer. By Georges Marié. Price 2f. 
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| 
THE ISLAND BARN RESERVOIR. The site of the reservoir is very nearly level, and the | for a considerable time some 1200 were employed— 
same method of construction has been employed as has | managed to cope successfully with all the difficulties 
On Saturday last the opening ceremony of the Island | been necessary in the other reservoirs of the Thames | encountered. No less than 1} million tons of earth were 
Barn Reservoir of the Metropolitan Water Board was | Valley—that is to say, by means of a puddle wall taken | taken from the inside of the reservoir. 
performed by the Lord Mayor of London, Sir T. Vezey | down well into the London clay and supported on both | The puddle wall contains about 112,000 cubie yards of 






































INLET WEIR OUTLET FOREBAY AND VALVE TOWER 


Strong. The old Lambeth Waterworks Company | sides by an earthen embankment. The shape isirregular ; puddle clay and some 950,000 cubic yards of earthen 
originally projected this reservoir, and in an Actpassed in and the length of the embankment is 2960 yards, or | embankment. Among other materials used there were 
1900 obtained permission to acquire the land and to con- rather over 1; miles. Covering the site there is a thick 3900 tons of cement, 2435 tons of cast iron pipes, and 568 
struct the reservoir. Owing, however, to the imminence bed of gravel and sand, down through which the puddle | tons of steel pipes. The interior face of the embankment 

has been lined to a depth of 10ft. 6in. below top water 


level. The top four feet have been covered with concrete 
blocks, made by special machinery and resembling in 
appearance rough hewn stones. The lower 6ft. 6in. have 
been covered with flat concrete slabs. As many as 
90,000 of the blocks had to be laid. The upper part of 
the lining is curved, and the top is finished with a concrete 
coping, provided at intervals with expansion breaks. 

The top water level of the reservoir will be at 59ft. 
above Ordnance Datum. The top water level of the 
neighbouring Knight and Bessborough reservoirs adjoin 
ing the Walton pumping station is at a somewhat higher 
elevation, so that water from them can, when required, 
flow by gravity to the new reservoir, the water to fill 
which will, of course, be obtained from the river Thames. 
A new main, 54in. in diameter and about 2960 yards in 
length, has been laid from the new pumping station at 
Walton, described in our issues of June 16th and 23rd 
last, and connections have also been made to mains 
leading from the reservoirs at Molesey, formerly belonging 
to the Lambeth and Chelsea companies. The inlet works 
consist of a series of steps leading from the floor of the 
reservoir up toa chamber protected by a granite balus- 
trade. Into this chamber are built five pipes, 
two communicating with the Walton pumping station, 
and three with the other reservoirs referred to. 
The chamber has a granite weir across its breadth, and 
the water flows over this and then down the series of 
steps into the reservoir. The opening ceremony consisted 
_ \p, in the turning on of the water so that it flowed in as above 
ei Lysotan Aan explained. The water is withdrawn through a forebay, 

J Marron the flow being regulated by means of valves worked from 
























Scale 
© tt nt tne f two valve towers. It will be passed into existing 54in. 
- 4 and 36in. mains, so that it may flow by gravity to filter 
beds at Surbiton. 
"The Engineer” Swain Sc The addition of this reservoir brings up the total storage 
at the disposal of the Board to 9,745,000,000 gallons—this 
MAP SHOWING POSITION;:.OF THE ISLAND BARN RESERVOIR representing some 48 days’ full supply at 225 million 


gallons per day. This amount of 9745 millionsis made up 
of the constitution of the Water Board the powers thus | wall had to be taken. As might have been expected, | of 7246 million gallons in the Thames Valley, including 
granted were not exercised. It became necessary, there- | having regard to the proximity of the rivers Mole and the reservoirs at Staines, Walton, Kempton, and Island 
fore, for the Board, when it came into existence, to obtain | Ember, a great deal of water was met with during the Barn, and 2499 million gallons in the Lea Valley, but 


fresh powers if it desired to proceed with the scheme. 
The Board throughout has followed the same line of 
development as the old companies had mapped out for 
themselves ; indeed, no great work has been carried out 
by it which had not previously been devised by the 
companies, which, had they only been left alone, would 
undoubtedly have by this time secured a considerably 
greater water storage capacity for London than is the 
case to-day. The Island Barn reservoir is an excellent 
example in point. It was authorised as long ago as 1900. 
Allowing four years for its construction, that is to say, 
one year more than has actually been occupied in making 
it, it would have been ready for service in 1904—seven 
years ago. We are quite in accord with the Water Board 
in the course it has pursued, but we think that more 
credit than is actually given should be allotted to the 
foresight of the old companies and their engineers. 

As a matter of fact, the reservoir as sanctioned by the 
Board’s Various Powers Act of 1907 differed in a few 
details from that proposed by the Lambeth company. 
If we remember rightly, the original capacity was to have | 
been about 1000 million gallons of water. As actually 
constructed, the capacity is given as being 900 million 
gallons. The reservoir is situated in the urban district of | 
East and West Molesey, and is, as will be seen from the 
sketch map given herewith, constructed on an <a 
formed by the rivers Mole and Ember. As a result of 
presen tenders the contract for the work of construc- | NORTH WALI OF THE RESERVOM, LOOKING EAST 
tion was given to Robert McAlpine and Sons for the sum | 
of £152,727. Operations were commenced in 1908, the 
first sod being cut on the 24th of October of that year. 
We believe that the work has been completed well 
within the time specified in the contract. 














excavation of the puddle trench. The contractors, | excludes the Cheshunt reservoirs and the Hampstead and 
however, taking advantage of the most favourable periods | Highgate ponds. 

for working during the year, and attacking the work from The reservoir has been constructed under the direction 
as many points as possible with a large army of men— | and to the designs of Mr. W. B. Bryan, M. Inst C.E., the 
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Board’s chief engineer, and is a really excellent piece of 
work. When filled to a level of 59ft. above Ordnance 
Datum the water area will be 121 acres. The engravings 
reproduced herewith give an excellent idea of the reservoir 
and its inlet and outlet works. 





FORTHCOMING MEETINGS. 
No; TV.* 


UN Wednesday, the 15th of this month, the 158th session 
of the Royal Society for the Encouragement of Arts, Manu- 
factures, and Commerce will be opened with an address by 
Lord Sanderson, the chairman of the Council. Of the papers 
announced to be read before the close of the year at least three 
are of direct interest to theengineering profession. On Novem- 
ber 22nd Mr. James Douglas, past-president of the American 
Institute of Mining Engineers, is to read a paper on ‘‘ The 
Industrial Progress of the United States.’’ A week later a 

aper on ‘‘The Efficiency of Aeroplanes ”’ will be submitted 

by Mr. A. E. Berriman. On December 13th Mr. W. Yorath 
Lewis will deal with the subject of ‘‘ Continuous Service in 
Passenger Transportation.’’ From the list of papers to be 
read in the early part of next year we note that the interests 
of the society are as wide as ever. Thus Mr. H. A. Roberts 
is to deal with ‘‘ The Relations of Science to Commerce and 
Industry,’’ Mr. John Nisbet with ‘* The World’s Decreasing 
Supplies of Timber,’’ Mr. E, Kilburn Scott with ‘* The 
Manufacture of Nitrates from the Atmosphere,’’ Professo: 
«. W. Osborn Howe with ‘‘ Recent Progress in Radio-tele- 
graphy.’ and Mr. W. A. Legg with ‘‘Irrigation in South 
Africa.’’ Under the Cantor bequest Professor Vivian B. 
Lewes will deliver four lectures on ‘‘ The Carbonisation of 
Coal,’’ and Dr. Vaughan Cornish two on ‘‘ Waves.’’ Four 
‘““ Howard ’’ lectures will be given by Captain H. R. Sankey 
on ‘‘ Heavy Vil Engines.’’ Two juvenile lectures are to be 
given by Dr. C. V. Boys on ‘* Soap Bubbles.”’ 

The London and district branch of the British Foundry- 
mens’ Association opens its session to-night with a paper by 
Mr. F. J. Cook on ‘‘ The Physical Properties of Cast Iron.”’ 
On December 8th Professor Thomas Turner will deal with 
“The Solidification of an Iron Casting in the Mould.’’ 
Later on in the session papers on ‘‘ The Growth of Cast 
Iron,’’ on ‘‘ Brasses,’’ on ‘‘ Steel Castings,’’ and on ‘‘ The 
Application of the Microscope in the Foundry ’’ will be read. 

The Institution of Post-oftice Electrical Engineers (Metro- 
politan Centre) holds its meetings at the Institution of Elec- 
trical Engineers, and for the present session has arranged a 
representative programme. On November 13th Mr. W. 8S. 
Mountain will read a paper entitled ‘‘ Departmental Con- 
tracts,’’ and on December 11th Mr. E. A. Pink will discuss 
‘‘ Distribution by Means of Parallel Cables.’’ After Christ- 
mas there will be papers dealing with ‘‘ Precautions against 
Fire,’ ‘‘ The Economics of Telephone Transmission,”’ 
‘Machine Switching in Telephony,’’ and ‘‘ Telegraph 
History.”’ 

The Cleveland Institution of Engineers opens its session on 
the 13th of this month, when the President (Mr. C. A. 
Ablett) will deliver an address on ‘‘ The Electrical Running 
of Rolling Mills.’"’ Among the other papers to be read later 
there will be one on “‘ Electricity as a Source of Heat in 
Metallurgy,’’ by Mr. H. G. A. Stedman; one on “‘ Diesel 
Engines,’’ by Mr. W. T. Batho; and one on “ Transporter 
Bridges,’’ by Mr. Robert Anderson. 

From the syllabus of the Glasgow University Engineering 
Society we notice that among the papers to be read during 
the present session there will be one entitled ‘‘ Some Notes 
on Turbine Construction,’’ by Mr. R. M. Neilson; another 





on ‘Experimental Tanks,’’ by Dr. Robert Caird, of 
Greenock ; and another on ‘‘ The Locomotive Practice of the 
London and North-Western Railway,’’ by Mr. J. W. 
Jackson, of Crewe. 

OBITUARY. 


WILLIAM C. MARTIN. 

THE death took place on 29th ult. at Kelvinside, Glasgow, 
of Mr. William Crammond Martin, of the firm of W. C. 
Martin and Co., electrical engineers, Glasgow. Mr. Martin, 
who was born in Dundee in 1862, entered at a comparatively 
early age the service of the Telephone Company of London, 
and in 1882 obtained a position with the British Electric 
Light and Power Company of Scotland, a year later taking 
up residence in Glasgow. He identified himself with various 
branches of electrical engineering, and in 1893 started 
business on his own account, being joined some years later 
by Mr. James Lowson, All along, ship-lighting work has 
formed the staple part of the firm’s business, one of the most 
notable contracts carried out being the installation of elec- 
tricity for lighting and power on board the Cunard liner 
Mauretania. Mr. Martin was a member of the Institution 
of Electrical Engineers and of the Institution of Engineers 
and Shipbuilders in Scotland. 








THE MECHANICAL FILTRATION AND 
SOFTENING OF WATER. 


THE most frequently adopted method of filtering water is 
that of slow sand filtration, which requires a large area of 
land and a small filtering head, the rate of filtration varying 
between one and four million gallons per acre per day. In 
places where the price of land renders this system imprac- 
ticable, and where the cost of the filters is a matter of con- 
sideration, mechanical filters can be substituted, as they not 
only take up very considerably less space, but also compare 
very favourably with the slow sand filters as regards working 
costs. It should be pointed out that the term ‘‘ mechanical’’ 
here applies to the means adopted for cleansing the filtering 
material, There are two principal methods of cleansing in 
use. In one the water is caused to flow through the filter 
bed in the opposite direction to that in which filtration 
usually occurs, air being also injected underneath the bed. 
In the other the reverse flush of water is used simultaneously 
with a mechanical agitator. 

Some makers introduce the necessary air by means of a 
steam injector. In the apparatus we are about to describe, 
which is made by Rubery, Owen and Co., Darlaston, the 





* No, LI. appeared November 3rd. 








steam jet is done away with and the reverse flush itself is 
utilised to inject the air. In addition, a hand-operated 
agitator is provided, so that the filtering material is 
thoroughly broken up and a uniform contact with the air 
results. 

Fig. 1 is a general view of one of these filters, 8ft. diam., 
and Fig. 2 is a sectional elevation of the apparatus, in which 
A is a head tank containing a supply of clean filtered water 
and supported at a suitable elevation above the filter W. B 
is a pipe connected with a valve C for the purpose of rapidly 
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Fig. 1—-MECHANICAL FILTER 


discharging the head tank A. D is a cone connected by a 
valve E with the space F at the bottom of the filter, this 
space containing filtered water. G is a perforated filtering 
plate fitted with specially constructed screening chambers and 
gauze screens. H is a layer of filtering medium. J is the 
unfiltered water space and P the supply pipe through which 
the water enters under pressure. The valve L and pipe K 
are provided for removing the unfiltered water from the 
space J when necessary. During the ordinary course of 
operations the valves C, E, and L are closed, but when 
it is necessary to cleanse the filtering material, the supply 






































Fig. 2—SECTION OF MECHANICAL FILTER 


of unfiltered water, which usually enters at P, is. stopped. 
The valve L is then opened, and the water in J runs 
off into the drain. The valve L is then closed and the valves 
E C opened, allowing clean water to pass through the cone 
D. In the course of its fall the water induces a current of 
air through the orifices T1 T?, and this air is carried forward 
by the water into the space F underneath the filtering 
material. Thence the water and air pass upwards through 
the filtering material, and the air finally escapes by way of 
an air pipe not shown. While the above process is taking 





place the agitator R is rotated by hand or other means, and 
finally the impurities which are floating in suspension in the 
space J are removed by opening the cock L. The head 
between A and J depends on several conditions, the chief being 
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Fig. 3—-THE ANDREWS WATER SOFTENER 


the depth of the bed, another factor being the amount and 
nature of the suspended matter. These filters have been specially 
designed for the bacterial purification of water for town sup- 
plies, and are employed in conjunction with coagulants, by 




















































































































Fig. 4—SECTION THROUGH THE WATER SOFTENER 
means of which a film is formed on the bed artificially. The 
coagulant is introduced into the pipe which supplies the filter 


with water. The makers claim that, owing to the filter 
being covered, the growth of alge is prevented, and the 
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formation of the desired film is under control, the time re- 
quired for the growing process being only a few minutes. 
Andrew’s patented water-softening plant is another device 
made by the same firm. The apparatus is illustrated 
in Figs. 3, 4, and 5; Fig. 3 being reproduced from a photo- 
graph of a 5000 gallons per hour plant erected at Messrs. 
Rubery and Owen’s works at Darlaston, where it is effec- 
tually reducing a hard water of from 54 deg. to 6 deg. of 
hardness. Fig. 4 represents a sectional elevation of the 
apparatus, and Fig. 5 details of the valve tripping gear. In 
this apparatus the hard water enters the tank A—Figs. 4 and 
5—by the two-way valve B. As the float C in the tank rises 


the chains E and F descend, the descent of F causing | 


the scoop G to enter the chemical tank H, while the 


ENGINEERING NOTES FROM SOUTH AMERICA. 





YET another transandine railway is to be constructed, the 
Argentine Government having just obtained the permission 
of the Senate for a line from Tinogasta (Argentina) to the 
San Francisco Pass, on the Chilian frontier. The connect- 
ing Chilian section from Puqios which forms the eastern 
| terminus of the Copiapé Railway to the frontier is now being 
studied by the engineer, Senor Lamas, who is to deliver the 
plans within the next few weeks. «This new route—which 
will be known as the ‘‘ Northern Transandine ’’—will be of 
undoubted advantage, as it will bring into railway connection 
| some rich Argentine provinces with the Chilian port of 








chain E is attached to the tripping gear which periodically | Caldera. 


actuates the valve B when the tank A is full, shutting off the 
hard water supply to this tank and allowing its contents to| THE tender of Messrs. Vorwerk and Co., whose name was 
be discharged through the pipeI. This hard water in passing | mentioned in a recent issue of this journal, to instal a 
through the cone J draws air in along with it, similar to the | hydraulic plant, on the Fiscal mole, has been accepted by 
process employed in the filter above described. The baffle K | the Chilian Government, such plant to be in working order 
diverts the air upwards through the water in the cylinder L, | within 250 days from date of acceptance of tender. The 
where it is stored. From the top of this cylinder the air | boiler has been ordered from the Babcock and Wilcox Com- 
flows vid the pipes M, N, O', 0?, O*to the bottom of the chemical | pany through their Valparaiso agents, Messrs. Beaver and 
tank H containing milk of lime. Theair then escapes through | Scott. German firms have received the contract for the rest 
the milk of lime, and in so doing thoroughly mixes up the | of the plant. : 
a and keeps them at a constant strength. As the tank | 
is being emptied the fl S 
which rg eehel ae as peerage reahe.4 ro —, | SOME considerable additions are to be made to the 
through the pipes Q and R to join the hard water flowing down | Valparaiso Waterworks. It is intended to expend 20,000 dols. 
the pipe 8. The passage of the water and chemicals together | in drawing up plans to increase the water supply of the city, 
down the pipe S and cylinder L, together with the impact | and to raise the present water rate 50 per cent. to the con- 
against the baftle-plate K and the addition of air, ensures an | S¥mers. A loan of 740,000 dols. for the laying of a new main 
intimate mixing of the whole. The treated water next passes | is to be contracted. British manufacturers have here an 
by way of the openings in the bottom of the cylinder L and | °pportunity of competing, although they will have to bid 
the stand pipe T to the sand filter U where it is deprived of | #gainst the Germans and Belgians, both of whom are actively 
its precipitate, consisting of a powder which would otherwise | €2gged in this particular field. 
find its way into the boiler. When the tank A has finished | 
discharging, the fall of the float brings the tripping gear | 











A NEW railway bridge, to replace that destroyed last May 
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Fig. 5—TRIPPING GEAR OF ANDREW’S WATER SOFTENER 


again into action and the positions of the passages in the | by the floods, is to be built in Chile across the river Maule, 
two-way valve B are reversed, the pipe I being shut off and | in order to connect the important town of Talca with the 
the tank A being again put into communication with the | town of Constitucién. Again a German firm has received the 
hard water supply. The cycle of operations is then repeated | contract through the influence of Herr Franz Dorner, also a 
automatically. In the illustration—Fig. 5—the sliding Teuton, who is the director-general of the Government rail- 
weight is shown in the position it assumes when it has moved | ways. The favoured contractors are Messrs. Schneider and 
across the disc. This causes the disc to revolve, and the | Co., who have undertaken the construction for the sum of 
lever W on the disc comes in contact with the lever X on the | £75,315 and agreeing to a time limit of 18 months. 
valve B and so reverses the water connections. In this | 
position the hard water from A will be discharged through B | 
and the softening agent is introduced in correct proportions , 
by the scoop. s 2 
fr the me which is being treated contains oil, in addition | en hse Mg —_ — sea ro Ae = 
to being hard, the oil can be removed simultaneously by | Particulars of which Mave already deen puois — Tee 
: = Og . «a. | columns, commences operations this month (November), and 
placing a partition in the chemical tank and providing another | ner Stes is. ths tes teen te Gh io lete 
scoop to measure out a reagent for causing the tiny globules The Passes of Gas Denabiie alll sbtesd thes eleinte 
of oil to cohere together into tangible masses, and when they | cstuinenion Gti: aon iam 97 pay aiincnaentar th a The 
have been coagulated in this way they can be removed by fil- | snlenek avies 4 0:08 000 dol (at 18d 3h) pital - 
tration. Weare informed that the process of cleaning the filter | a i —— — 
requires only about five minutes. This is usually done every | 
morning while the contents of the chemical tank are being | 
prepared. These vary with the quality of the water, and 
their preparation takes about half an hour per day. | 





THE French firm of Auguste Galtier, of Paris, which secured 





AN English syndicate has secured the contract for the 
construction of the Lebu Railway (Chile), a large amount of 
| construction work, including the cuttings and embankments, 
| being already finished. The machinery and carpenters’ shops 
| are now undergoing erection, and manufacturers of tools 
| suitable for railway shops will be well advised to communicate 
with the Chilian East Central Railway Company, at Lebu, 
with reference to equipping them. The contracting engineer 
is Senor Don Wedber. 








THE PRESIDENT OF THE IRON AND STEEL INsTITUTE. — The | 
Council of the [ron and Steel Institute has unanimously elected | 
Mr. Arthur Cooper, of Middlesbrough, to succeed his Grace the | 
Duke of Devonshire in the presidency of the Institutein May next. 
The presidency is held for two years, the Duke having been elected 
in 1909 in succession to Sir Hugh Bell. Mr. Arthur Cooper was 
elected a member of the Iron and Steel Institute as far back as 
1874, was elected to the Council in 1894, and became a vice-presi- 
dent in 1906. In 1892 he was awarded the Bessemer Gold Medal 
for his services to the metallurgy of iron and steel. He is the 
managing director of the North-Eastern Steel Company, Limited, | 
and is also a director of Dorman, Long and UCo., Limited, of | 
Middlesbrough. ’ portation of heavy machinery, 


MANUFACTURERS of mining machinery and equipment 
| would do well to keep an eye upon Chile, where a sensational 
| discovery of gold has recently been made, a discovery in the 

soundness and value of which there is reason to believe. The 
locality is Putu, a place quite close to Constitucién, quite 
accessible and offering no difficulties whatever for the trans- 
The precious metal is found 


in a rock formation easily crushed and as easily treated, go 
that nothing particularly novel or intricate will be req vired 
in the way of machinery or equipment. So far the vein has 
not been located, the rock being found in detached Jumps 
indicative of some volcanic upheaval; but there can be no 
doubt about its richness, some of the pieces found yicldin 
92 per cent. of pure gold. 6 





MENTION was recently made in these columns of Mr. H 
Wynne-Edwards, engineer-in-chief of construction engaged 
upon the Arica-la Paz Railway in Chile, and attention was 
called to the valuable services which he has rendered sinee 
work was actively commenced by the contractors, Sir John 
Jackson (Chile), Limited. I now learn that the syndicate 
has appointed him legal and general representative in the 
Republic. 





THE northern section of the Longitudinal railway, which 
is being built for the Government of Chile by two eminent 
British firms of contractors—one having charge of the 
northern and the other of the southern section—is rapidly 
extending. Within the past few weeks completion has been 
effected of the line between Banquedana and Toco, thus 
joining up the Longitudinal line with the important Port of 
Antofagasta. This is a distance of about 154 kiloms. (— 96 
miles), and it has taken only 74 months to finish, construc. 
tion work which probably ranks as a record for speed 
coupled with efficiency. 





THIS result is all the more remarkable considering the 
great paucity of labour at present being experienced in Chile, 
not only the railways, but the many mines in operation 
suffering from the lack of men. The Government had under- 
taken to import labour to the extent of 2000 men in the 
second year of construction, barring Asiatics and negroes. 
This the Government has not done, and the contractors have 
@ genuine cause of complaint against it in consequence, 
The strenuous efforts employed to carry on the work not- 
withstanding are clear from the extraordinary rapidity of 
construction referred to. 





THE Uruguayan Government will shortly invite tenders 
from British and continental firms for the erection and equip- 
ment of a large lighthouse on the north head of the so-called 
** English bank,’’ a dangerous spit in the entrance to the 
harbour, which, as may be known, is the mouth of the river 
Plate. The plans, which have been already approved by the 
Uruguayan Government, provide for the erection of a substan- 
tial tower of armoured concrete with an external diameter of 
20 m. at the base, and a minimum internal diameter of 4 m. 
The foundations are to be 16 m. below the sea-level, and the 
height of the tower has been settled at 41 m.(= 1344ft.). 
The base must be protected all round by a solid breakwater. 
The light chamber, 150ft. above sea-level, must contain a 
powerful illuminating apparatus, the light from which must 
be readily discernible from the city of Montevideo ; thus con- 
stituting in all kinds of weather a safe guide for mariners. 
Wireless telegraphic apparatus and a fog siren are to be 
installed. 


SINCE the acquisition and amalgamation of the Coquimbo 
(Chile) gasworks by and with the Talcahuano Gas Company, 
and for which the sum of 135,000 dols. has been paid, it has 
been determined to purchase a new gasometer from England. 
This is to be of exceptionally large dimensions. The engi- 
neer in charge at Coquimbo is Mr. Morris, who—care of 
Messrs. George C. Kenrick and Co., the principal proprietors 
of the Coquimbo, as well as of the Talcahuano Gasworks, 
would supply all further necessary information. 





SOME new electric tramways are to be erected shortly in 
Villa Allgre, Chile, the concessionaire being Senor Antonio 
Bellot. Apparatus and equipment are to come from England, 
if possible, but the concessionaire has already been inundated 
with catalogues from best German and United States manu- 
facturers. 





GERMAN firms have secured the contract for materials for 
the underground tramways now being constructed by the 
Anglo-Argentine Tramways Company, although this is a 
‘* British’? company. The order runs into over £90,000. A 
Scottish firm, however, has sent out samples of rolling stock 
—four cars—which are to be put into service this month, 
November, and it has also received an order for 270 motor 
cars, 200 trailers, and a number of police vans or “‘ assistencia 
publica ’’ vehicles. Belgium has contributed several 
thousands of pounds worth of iron rails, but inasmuch as a 
large number of the tramways company are Belgian share- 
holders, this can be readily understood. 








THE Uruguayan Customs House authorities at Monte- 
video are in the market for twenty hand cranes for use upon 
the Aguadamoles, having been authorised to purchase these 
pending more definite and substantial installations for the 
handling of cargo. 





REFERENCE was made in these columns on August 25th 
to the fiasco which had attended the tenders asked by the 
Chilian Government for the construction of the Valparaiso 
Harbour and Docks; and it was observed that the Govern- 
ment of the Republic had had to reconsider its position, 
and determined to considerably modify its former condi- 
tions, which were altogether impracticable. A cable has 
latterly conveyed the intelligence that the Government has 
called for fresh tenders, and among the modifications has 
been an appreciable extension of time allowed, the last date 
for sending in tenders being April 30th, 1912. The harbour 
and docks construction cost, however, remains at the original 
figure of £3,000,000, which is the full extent of expenditure 
allowed by Congress. Nevertheless, there is reason to believe 
that the lowest tender will exceed this figure, as thoroughly 
satisfactory work cannot be well carried out for the amount 
first mentioned owing to the physical difficulties encountered, 
and the costliness of overcoming them. 





MANUFACTURERS of oil-refining machinery plant will be 
interested to learn of a possible opening for a large installa- 





tion in Uruguay, in connection with a petroleum factory, for 
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—— 
which a concession is about to be granted by the Government. 
The syndicate has arranged its capital, which will be for 
1,000,000 pesos (£200,000), one half of which will be invested 
in the installation of the necessary plant and machinery. It 
is proposed to proceed with the erection of the installation 
almost at once, the granting of the concession being regarded 


as a certainty. 





HERE is a prospect of British interests becoming pre- 
dominant in connection with the famous Lloyd-Brasileiro 
(Steamship) Company, which has for many years past carried 
on the greater part of the coasting trade of Brazil, and has 
more recently extended its operations to some of the ports of 
Europe. Some few years ago, owing to the financial bank- 
ruptcy of the native-owned company, the Federal Govern- 
ment of Brazil was forced to intervene, and then took over 
the whole concern; it at once expended a large amount upon 
new vessels and a general reorganisation. Although 
nominally a separate company, managed by its own board of 
directors, the Lloyd Brasileiro was practically a Government 
concern; but, even under these powerful auspices it failed 
to make money. It is now understood that Messrs. Roths- 
child have interested themselves in the undertaking to some 
extent, and may assist to finance it to the amount of some 
three millions sterling, in order to secure British control, but 
it is to be remembered that, while British capital may pre- 
dominate, the Government of Brazil strictly prohibits any 
foreigner from carrying on the coastal service of Brazil, 
excepting under the control of the Government and captained 
by Brazilian mariners. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE Council of the Institution of Electrical Engineers has 
recently put before the members some proposed alterations in 
the articles of association of this body. These were con- 
sidered at an extraordinary general meeting on Novem- 
ber 2nd. A further meeting to discuss the matter is to be 
held on the 16th inst., at 8 p.m., in the Lecture Theatre of 
the Institution. 

It may be explained at the outset that some two years ago 
a committee was appointed to consider what alterations, if 
any, were necessary in the articles of association. This com- 
mittee reported in May of this year, and since then its 
proposals have been receiving the consideration of the 
Council, 

We do not propose to go in detail into the suggested altera- 
tions, but only to refer briefly to those which appear to be 
the most important. The first is that it is proposed to 
institute ‘a new class of member, namely, the Licentiate, so 
that in future the Institution would consist of :— 


Honorary members )} 

Members - having corporate rights, 

Associate members } 
and 

Associates ) 

Licentiates 

Students 

The qualification for membership is to remain much as it 
is at present, but there are alterations proposed even here. 
We need only refer to one of them. A man may be elected 
a member if, ‘‘ not being an electrical engineer by profession, 
he is a person of eminence who has rendered important ser- 
vices to electrical engineering in the fields of commerce, 
finance, law, or science, such that his admission as a member 
would, in the opinion of the Council, conduce to the interests 
of the Institution.’’ Not more than 100 such members are 
to be put on the register. Under the old articles persons 
who were so prominently associated with the objects of the 
Institution that the Council might consider their admission 
to membership would conduce to its interests might be 
elected, but the proposed article makes it clear that they 
need not be electrical engineers. 

The principal alteration as regards Associate members is 
that they may be called upon to pass an examination. This 
decision brought before the Council the question as to what 
they should do with those who, working in electrical works, 
and taking their part in electrical engineering, were not up 
to the standard of passing the examinations for associate 
membership. It was felt that the continued election to the 
class of ** Associates '’ of these junior electrical engineers and 
of Board of Trade certificate men, though working in respon- 
sible posts in many of our central stations, detracted some- 
what from the dignity of the Associate class, which numbers 
some 900 and consists largely of gentlemen of high standing 
in other professions, such as barristers, solicitors, and 
managers and secretaries of electrical companies. It was 
felt, further, that if the men above referred to were asked to 
join the Student class, the bulk of them, who might later 
become sufficiently experienced to become Associate members, 
would be lost. On the other hand, the question of altering the 
names of the present associates to ‘‘ Companions,’’ “‘ Affiliated 
Members,’’ or ‘‘ Honorary Associates,’’ was considered, and, 
apart from the objections to these titles, the Council felt that 
to change the name of a class numbering 900, many of whom 
have been associates for years, would be incurring the risk of 
wholesale resignations and serious loss of income. 

Finally, the name Licentiate was decided upon. The 
Licentiate class is to consist of persons of good education, 
whose admission would be satisfactory to the Council, and 
who are either 


not having corporate rights. 


(1) Electrical engineers by profession, but not qualified 
by age, experience, or knowledge to become associate 
members ; or 

(2) Those employed in a scientific or engineering 
capacity in the application of electricity ; for instance 

(a) Junior electrical engineers ; 

(b) Trained electrical engineers unable to pass the 
examination ; 

(c) Engineers with Board of Trade certificates in 
charge of electrical machinery and with good ordinary 
knowledge of engineering ; and 

(d) Junior lecturers and teachers of engineering. 


The effect of introducing this new denomination. would be 
that the Associate class would become an absolutely non- 
electrical class. f 

There are certain proposals regarding the constitution of 
the Council. The fifteen ordinary members are raised to 
eighteen, and three associate members and three associates 





are to have seats. It is further proposed that the chairman 
of each local section shall, ex officio, be a member of Council. 

It is proposed to raise the subscriptions all round ; but 
into this matter we need not enter. ; 

There is, however, an entirely new article, which deals 
with professional conduct, and this we reprint in full 
below :— 

Every member of any class, in so far as he shall ke 
engaged or employed in any advisory or consulting 
capacity, shall observe and be hound by the following 
regulations :— 

(a) He shall act strictly in a fiduciary manner in 
relation to his clients, and his charges to such clients 
shall constitute his only remuneration in connection 
with such work, except as provided by Clause (d) of this 
article. 

(6) He shall not accept any trade commissions, dis- 
counts, allowances, or any indirect profit in connection 
with the work upon which he is engaged. 

(c) He shall not, without disclosing the fact in writing 
to his clients, be a director or member of, or a share- 
holder in, or act as agent for, any contracting or manu- 
facturing company or firm or business with which he 
may have occasion to deal on behalf of his clients, or 
have any financial interest in such a business. 

(d) He shall not receive, directly or indirectly, any 
royalty, gratuity, or commission on any patented or 
protected article or process used on work which he is 
carrying out for his clients unless or until such royalty, 
gratuity, or commission has been authorised in writing 
by those clients. 

(e) He shall not under any circumstances improperly 
solicit professional work, either directly or by an agent, 
nor shall he pay, by commission or otherwise, any 
person who may introduce clients to him. 

(f) He shall not be the medium of payments made on 
his clients’ behalf to any contractor or business firm 
(unless specially so requested by his clients), but shall 
only issue certificates or recommendations for payment 
by his clients. 

The existing articles of association contain no provisions 
of this kind at all. Any proved breach of the proposed 
article may lead to the expulsion of the offending member. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RAILWAY COMPANIES AND RECOGNITION. 


Srmr,—With your permission I will say a few words about the 
dispute between the railway companies and their men, because 
any reasonable expression of opinion may be of use. I have given 
the whole question a great deal of thought, and I am not without 
experience of railway working and the relations existing between 
companies and the men whom they employ. 

In the first place, it would clear the ground if we who stand by 
knew who it is that wish to enforce ‘‘ recognition” at the point of 
the sword. Is it really the men, or is it simply ‘‘a turbulent 
minority,” to use a classical phrase ’ 

Let us understand what recognition means. I do not think the 
rank and file fully comprehend this. 

Carried out in full, it means that the companies’ officers will 
have no control over their men, no means of maintaining discipline. 
If a driver overruns a platform and is fined half-a-crown the fine 
cannot be levied without the consent of certain individuals, who 
have nothing whatever todo with the company. It will be im- 
possible to transfer a man from one signal-box to another without 
a permit from the same ora similar body. It will be said that this 
is overstating the case. I maintain that it is nothing of the kind. 
The truth may be concealed for the moment, but that is what 
recognition is intended to mean. 

Now, the natural outcome of this has, I think, been overlooked 
by the men. Recognition—the acceptance of a body of outsiders 
as the men to be dealt with in working a railway—means working 
that railway on the contract system. Certain individuals will 
contract with the company for the supply of labour of all kinds at 
fixed charges. We have the precise thing, for example, in the 
brickmaking trade—indeed, in many trades, So many thousand 
bricks are wanted. The proprietor of the bricktield, then, 
contracts with an individual for the manufacture of the bricks at 
so much per thousand, and he has nothing further to do with the 
men. Tnis system works well enough onasmall scale. It appears 
to be wholly unworkable on the railways of this or any other 
civilised country. 

There must be direct communication between the officer—the 
one in command—and the man. Leave onone side for the moment 
private works, or those of limited companies, and confine our 
attention tothe railways. They are on an entirely different footing. 
The managers have really under their control armies of 60,000 or 
70,000 men. A number of these armies is distributed over the face 
of the kingdom. They are divided up much as a military army is 
divided up, and officers of various grades hold commands. The 
most complete discipline is essential to the carrying on of the 
operations of these armies with safety and efficiency, and strict 
obedience is essential to success. I maintain that under no other 
system than that obtaining in this country is success possible. 

The history of mankind shows that discipline cannot be main- 
tained among any considerable numbers of men unless there is an 
authority which can make its influence felt by punishing the 
wrongdoer, and that promptly. Examples are not lacking to 
prove this. 

Captain Mahan shows that the French fleet, during the time of 
the Revolution at the end of the eighteenth and beginning of the 
nineteenth centuries, could do nothing, because the men would not 
obey their officers. When they thought a squadron had been at 
sea long enough they went home again without the least regard 
for the orders of the admiral. If they attempted to fight English 
ships they were always beaten. It was not until the advent of the 
iron rule of Napoleon that the French army achieved any victories 
worth naming. To come to the present day, the awful death roll 
of United States railways is universally admitted to be, in the 
main, due to lack of obedience, and that seems, in its turn, to be 
due to the want of ;ower to enforce the carrying out of orders. 
The recent history of the working of the Western Railway of 
France by the State is a notorious example of what the result of 
lack of discipline brings about. 

The question then assumes this form:—Can the officers of a 
railway company maintain discipline without the direct power to 
punish’ Can they carry on their operations through a syndicate, 
or board, or body—call it what we please—of outsiders, instead of 
directly through their own officers’ The dispassionate man can 
supply but one answer. The thing has been tried on the North- 
Eastern, and instead of making for peace it has made for war. 
Shall we have the day’s orders to locomotive men posted in the 
running sheds null and void unless they are countersigned by the 
union officials ? 

Let us for argument’s sake consider that this state of affairs is 
actually brought into existence, and ask ourselves how that will 
help matters, or will it help at all in the way of making for peace ? 





Must not the answer be that it will do nothing? Is it more likely 
that the drivers and firemen will obey union officials than they wil! 
those of the railway company! The answer has been supplied 
recently a dozen times. We know that they willnot. The very 
fact that they have rebelled successfully against the company will 
only serve to stimulate them to believe that they need not obey 
any authority whatever. 

Those who desire to bring about a universal strike do not appear 
to understand what it means. They intend to compel the whole 

pulation of the country to suffer in order that their wrongs may 
= made right. The first persons to suffer will not be the rich or 
the middle classes, but the poor. The driver, again, who refuses 
to run a milk train may see his own child die in consequence. The 
starvation which they contemplate inflicting they cannot escape 
themselves. But above and beyond all these considerations is the 
fact that, a certain point once reached, public opinion will assert it- 
self, and the trains will be run if need be at the point of the bayonet. 
The railway companies are quite prepared to maintain a good 
service of trains if only they are permitted. It is because of 
‘‘ peaceful picketing” that they cannot do this. Fighting and 
bloodshed are terrible things, but starvation and ruin are yet 
worse, and Parliament and the Government will have to recognise 
the fact that if once the middle classes, the general public, the 
man who depends for his life on the work of the railways, deter- 
mines that at al] costs the work must be done, it will be done even 
at the price of a murderous class war. 

Of this I, however, see no prospect. Things will never be ptished 
to that pass. But the railway companies must realise how much 


depends on them and fight this battle to a finish. They will not 
be taken unprepared this time. G. B, D. 
November 6th. 





THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Sir,—The alarm with which the proposed new articles of 
association of the Institution of Electrical Engineers have been 
received by the members ail over the country and the informal 
discussion in London have proved that there is a wide difference of 
opinion between the Council and the general body of members. 

he Council have agreed to an open discussion, which no doubt 
will result in a large number of amendments being sent in. As, 
however, hundreds, and possibly thousands, of amendments cannot 
be taken into consideration, the purpose of the deferred discussion 
will be frustrated unless some definite method is adopted before- 
hand to reduce the number of amendments to the viel pointe only, 
leaving matters of detail to be put at the meeting in London. 

As points affecting the future policy of the Institution on which 
a vote should be given I would propose the following :— 

(1) Inadvisability of creating the new class of licentiates. 

Paragraph 4.) 

(2) Necessity of keeping the Institution a strictly scientific and 
professional body. (Paragraph 12d.) 

(3) Increase of fees. (Paragraphs 26 and 27.) 

(4) Examinations, (Paragraph 16.) 

(5) Nomination and election of Council. (Paragraphs 49, 51, 
and 52 

Under the present by-laws the Local Sections have no power to 
vote or pass any resolution in respect to the affairs of the Institu- 
tion, and therefore whatever votes are taken will have to be 
forwarded direct from the members to the secretary. In order to 
enable any member to gauge the strength and the direction of the 
opinion of the body of members, I would suggest that copies of the 
resolutions passed on the above points should be published in the 
technical Press, together with the number of the members in 
favour. 


Birmingham, November 6th. R. ORSETTICH, M.I.E.E. 





STEAM TURBINES. 


Sir,—With regard to Mr. Samuelsun’s letter published in your 
issue of October 13th I do not think that he has quite correctly 
construed my remarks. 

My statement that the thermal efficiency of a compound wheel 
would not exceed 58 per cent. was meant to apply only in the case 
of high-pressure stages, in which a large heat drop is employed, 
and not to a whole turbine in which a series of compound wheels 
is used. I have explained this more fully in the reply to the 
discussion on the paper read before the Institution of Mechanical 
Engineers in Zurich. 

l agree that a good thermal efficiency can be obtained with a 
compound velocity wheel in the low-pressure portion of a turbine, 
or when working with a comparatively small drop in heat. For 
this very reason I have adopted this particular design for marine 
turbines where only a low number of revolutions is permissible in 
combination with a large number of stages with a small heat drop 
in each. 

The comparison drawn by Mr. Samuelson between the effici- 
encies of a Curtis and a Zoeliy turbine of similar size is not alto- 
gether a fair one, as the total adiabatic drop in heat in the case of 
the Curtis turbines mentioned is only about 175 calories, whereas 
in the Zoelly turbine design it is about 215 calories. 

It is obviously much more difficult to obtain such a high thermal 
efficiency in the turbine in which a large drop is used than in the 
turbine in which a small heat drop is used. 


November 6th. H. ZOELLY. 





GAS ENGINE DIAGRAMS. 


Sir,—With reference to Mr. T. W. Sheppard’s letter in your 
last issue, I regret that I have no diagrams at my disposal from 
which any useful deductions on those lines could be drawn. 

I should be greatly obliged tc any engineer who could give data 
of pre-ignition diagrams with abnormal compression lines, and so 
elucidate this extremely interesting problem. 

Barrow-in-Furness, November 6th. L. FENWICK OLIVER. 








ELECTRICITY AND THE SMOKE PROBLEM.—In an address on the 
subject of ‘‘Etectrical Energy and its Relation to the Smoke 
Problem,” delivered on 2nd iast., by Mr. W. W. Lackie, chief 
engineer of the Electricity Department of the Glasgow Corpora- 
tion, before the Glasgow Health Culture Society, the lecturer 
traced the process of the transformation of the chemical energy of 
coal to electric energy. One ton of coal evaporated 1600 gailons 
of water, giving 16,000 1b. of steam, which developed 1600 horse- 
power in an engine, the engine in turn rotating an electric 
dynamo, which sent out 1000 units of electrical energy per hour. 
These 1000 units could be used for lighting 20,000 40 candle-power 
lamps, 2000 street arc lamps, driving 1400 horse-power of motors, 
for propelling 80 tramcars, or fur enoking meals for 2000 persons. 
After describing the Corporation generating stations, with the aid 
of lantern slides, the lecturer gave & series of examples of the uses 
to which electrical energy could be put, including lighting, power, 
and heating. Discussing the question of cost, he maintained that 
with the incidental economies resulting from the use of electricity, 
electrical energy was as cheap, and in many cases cheaper, than 
other forms of artificial light and heat. The economies effected 
through the generation of electricity at a large central station 
enabled the Corporation to offer current at a price which 
warranted increasing numbers of the largest industrial concerns in 
Glasgow abandoning their own plant and taking their entire 
supply of power from the Corporation mains. One of the chief 
factors in the solution of the smoke problem would, said Mr. 
Lackie, be the extended use of electrical devices which were all, 
without exception, smokeless, odourless, and easily adaptable for 
all the varied requirements of the workshop, the warehouse, and 
the home. 
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A LATHE FOR TESTING 
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TOOLS AND DRILLS 


SIR W. G. ARMSTRONG, WHITWORTH AND CO., LIMITED, MANCHESTER, ENGINEERS 
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18INCH TESTING LATHE AND DYNAMO- 
METER. 


THERE has recently been built at the Openshaw Works of 
Sir W. G. Armstrong, Whitworth and Co., Limited, a 
powerful 1Sin. centre high-speed lathe for the Japanese navy. 
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Fig. 2—DRILL DYNAMOMETER 


It has been specially constructed for carrying out tests on 
tool steel, as well as for doing general work. With the 
former object it is provided with Dr. Nicolson’s tool dynamo- 
meter for recording the vertical, traversing and outward 














Fig. 1 


dynamometer in elevation and plan. The lathe will take in 
work 13ft. long between the centres, and is driven by a 
60 horse-power variable-speed motor. This, together with 
the gear changes, will give a range of face-plate speeds 
between 34 and 62 revolutions per minute. To ensure 
smooth motion the headstock gearing is of the single helical 
pattern, and the various gears are engaged and disengaged 
by means of the two levers shown in front of the headstock. 
The spindle of the fixed head is made of fluid pressed forged 
steel, and runs in parallel phosphor bronze bearings, the end 
thrust due to cutting being taken by a ball bearing behind 
the front bearing of the headstock. The sliding feeds are 
six in number, giving from two to sixteen cuts per inch, the 
changes being obtained by the two levers on the gear-box in 
front of the bed. 

In order to permit of specially fine feeds for drilling tests 
to be obtained, special gearing is arranged at the end of the 
bed. These feeds range between twenty and one hundred 
cuts per inch. The feed shaft in front of the bed is driven 
by a slipping clutch, the tension of which can be adjusted to 
the desired degree. The saddle is fitted with two top rests, 
one on the front and the other on the back, and is propelled 
along the bed by means of two steel pinions meshing into 
steel racks, one on the front and the other at the back of the 
lathe. The saddle is also provided with mechanism for 
starting, stopping, and reversing the feeds. The mechanism 
is controlled by means of levers placed in a convenient 
position for the workman. A hand traversing arrangement 
is also provided. 

The loose headstock is of heavy design, and is clamped to 
the bed by six bolts. All gearing is machine cut from solid 
blanks, the face plate gear wheel being of forged steel, and 
the remaining headstock wheels of steel or brass. The feed 
wheels, too, are all either forged steel or brass, and all wheels 
are provided with guards—not shown in the illustrations. 
The dynamometers are of Dr. Nicoison’s design, and were 
made by Messrs. Joseph Adamson and Co., Hyde. The 
object of these appliances is to ascertain the pressures operat- 
ing between the work and the cutting tool, as affected by the 
material, the size and shape of the cut, the speed of cutting, 
and the form of the tool point. The principles on which the 
appliance is based were described by the inventor before the 
Institution of Mechanical Engineers in 1905. The design 
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Fig. 3-LATHE ARRANGED FOR DRILL TESTING 


forces for cuts up to 0.08 square inch area, and for testing 
the torque and thrust of twist drills up to 3in. diameter. A 
general view of the lathe and dynamometer set for turning 
tests is given in Fig. 1, while Fig. 3 shows the lathe adapted 
for drill tests, aud Fig. 2 shows the arrangement of the drill 


has, however, been materially improved, so that a vertical 
force of 7 tons on the point of the tool can be withstood. A 
modification of some importance, too, has been introduced in | 
the drilling attachment shown in Figs. 2 and 3, which is | The paper was followed by a discussion, in which sevoral members 


calculated to render it more sensitive and also capable of use | took part. 


| the Carnot cycle. eng 
factured were fully described, and their application to land and 


| the Diesel engine has many advantages. I i 
| efficiency its fuel consumption is low, and in spite of the fuel 
| costing three times as much as a cheap coal, the fuel cost is far less 





with the largest drills or boring tools. In the original design 
the apparatus was secured to one slide rest only, and it was 
difficult to avoid springing of the rest due to the backward 
push of a largedrill. In the present appliance this is avoided 
by the provision of the special casting A to bridge over both 
the front and the back rests EF. The drill is guided with- 
out friction in the tubular portion B in this casting, and is 
kept central with the lathe axis. Two of the dynamometer 
diaphragms C D from the lathe tool appliance are fitted on 
the casting—one, C, to measure the feed force, and the other 
D, the torque. The dynamometer is strongly built, the 
castings being of steel throughout. 





THE SOCIETY OF ENGINEERS. 
TWO-CYCLE ENGINES. 

ON Monday, November 6th, R. W. A. Brewer, A.M. Inst. U.E., 
read a paper on ‘‘Two-cycle Engines.” ‘The following is an 
abstract :—The author referred to the early work of Mr. Dugald 
Clerk upon the two-cycle engine, and drew attention to the system 
of sub-dividing the charging side of the engine into two separate 
portions—an air pump and a fuel pump. 

Touching on the advantages of the two-cycle engine over the 
four-cycle, he stated that these were more theoretical than actual 
as regards power development for size of engine but the absence 
of exhaust valves on the former was a very substantial point in its 
favour. 

Coming next to the modern development, he pointed out the 
disadvantages of two-cycle engines in regard to:—(l) Crankcase 
compression, (2) Having the inlet close to the exhaust and a 
reversed flow of gases. (3) Closing of the exhaust port after 
closing that of the inlet. And their advantages, which are: (1 
Positive pump charging. (2) Inlet well removed from exhaust, 
and unidirectional flow. (3) Separation of air charging and 
scavenging from fuel admission. 

He described some of the more modern engines, including the 
engines of Messrs. B. T. Hamilton, Lamplough (rotary) and 
Micklewood, also those of Messrs. Lucas and Mort. 

In considering the thermal efficiency of the two and four-cycle 
engines the author pointed out that there was very little difference 
between the two types, but the carburation in the former pre- 


| sented considerable difficulties, it being found in practice that 


excessive precipitation of fuel sometimes took place in the pump 
cylinders, thus accounting for loss on the admission side. 
Considering the figures obtained by Dr. Watson in his exhaust 
gas analysis, he showed that these depended on the assumption 
that carburation was complete when the exhaust valve opened. 
This he considered very doubtful, especially in view of the fact 
that free oxygen up to 5 per cent. volume had been shown in the 
tests on four-cycle engines, whilst conditions for complete com- 
bustion were worse in a two-cycle engine, He then gave figures 
for tests carried out by himself on a two-cycle engine, in which he 
allowed 2 per cent. free oxygen as due to incomplete carburation, 
the remainder being considered as a measure of direct loss of 


| charge down the exhaust pipe. Comparative figures were given 
| in which this allowance was not made, 


The author described in detail the tests carried out on a Lamp- 


| lough two-cycle engine, showing the effects of the various adjust- 


ments and alterations made as the tests proceeded, and the very 


| interesting results obtained. Analyses of the exhaust gases and 
| deductions therefrom were also given. 
| to the great possibilities of this ty 
| very much remained to be done 
| the four-cycle engine. 


In conclusion, he referred 
of engine, but admitted that 
efore it could hope to displave 








NORTHAMPTON INSTITUTE ENGINEERING SOCIETY.—A paper c” 
Diesel engines was read before this society on Friday, November 3rd. 
The authors, Messrs. ‘I’. R. Houston and F, G. Parnell, traced the 
development of the engine from the original engine of Dr. Diesel 
to the present-day engine, showing how nearly it approximates to 
The various types of Diesel engines now manu 


marine purposes was discussed. It is interesting to notice the 
thermal efficiencies attained in practice. The steam engine may, 
if carefully run, attain an efficiency of 15-20 per cent., the gas 


| engine may reach 25-30 per cent., while the Diesel engine regularly 


With regard to running costs 


attains efficiences of 35-40 per cent. 
Owing to its high thermal 


than for a steam plant. The actual fuel costs vary from .513d. per 
brake horse-power hour for a gas engine running on town gas to 
.0795d. for a medium sized Diesel engine. The advantages of the 
Diesel engine may be summarised as follows :—(1) Cheapness and 
abundance of fuel ; (2) extreme safety of fuel ; (3) high efficiency, 
economy, and low cost of power; (4) extreme regularity anc 
steadiness of running under varying loads ; (5) economy of lubri 
cant ; (6) absence of lubrication difficulties ; (7) absence of ignition 
devices; (8) absence of heaters, vaporisers, and naked flames ; 
(9) simplicity; (10) ease of starting; (11) no stand-by losses ; 
(12) economy of circulating water ; and (13) small space required. 
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INSTITUTION OF CIVIL ENGINEERS. 


Tux first meeting of the new session of the Institu- 
f Civil Engineers was held in the Institution 
Tuesday evening last. At the outset a tele- 
from the hon. secretary, Mr. James 
Forrest, wishing the Institution success during the ses- 
sion. Mr. Ferranti, the President of the Institution of 
Electrical Engineers, then presented to the Institution an 
illuminated address from his own Institution setting out 
the indebtedness of the latter to the former for the 
assistance rendered by the facilities granted for meeting 
during thirty-eight years in the building of the older 
society. The retiring President accepted the address ina 
few well-chosen words. RY 

Mr. Alexander Siemens then vacated the chair in 
favour of Dr. W. C. Unwin, F.R.S., the incoming Presi- 
dent, and after a vote of thanks to Mr. Siemens for his 
excellent services as President during the past year had 
been proposed by Mr. Hawkesley and seconded by Mr. H. E. 
Jones and acknowledged, Dr. Unwin read his presidential 
address. This we print with some omissions below. 

Iv is the privilege of a president to be allowed in his 
address to take a retrospect—rather to gather some lessons 
from the past than to give new material for discussion. My 
distinguished predecessor, out of a long and varied experience 
in the development of the most modern of the many branches 
of engineering industry, discussed the economic conditions of 
production on which successful manufacture depends. It 
will be more natural to me to deal with some of the technical 
principles on which the successful design of engineering 
structures is based. 

Strength of materials.—The object of a study of the strength 
of materials is to determine the proper dimensions to be given 
to parts of machines or structures, in order that they may 
resist the straining actions to which they are subjected 
without breaking or prejudicial deformation. It is a modern 
stady, for the earlier architects and builders seem to have 
had no definite knowledge ; only it may be noted that the 
earliest buildings were the most massive. The Egyptian 
columns were not more than five or six diameters in height, 
the Greek about nine. Medi&val buildings depend more on 
considerations of stability than of strength, but there are 
medieval columns carrying arches which are twenty-six 
diameters in height. So far as we know, however, Galileo 
(born 1564, died 1642) was the first scientist definitely 
to consider strength. He arrived at an equation for bend- 
ing strength which for rectangular sections is right in form, 
but affected by an erroneous constant, and he acutely 
deduced the result that, while a model of a structure might 
be strong enough to carry a load, the structure itself might 
be so large as to break by its own weight. This is the germ 
of the law of a limiting span for bridges. On the same false 
assumptions, Grandi, in 1712, published elegant and correct 
demonstrations of what we know as solids of uniform resist- 
ance to bending. It is not the first instance in science of 
false assumptions leading to partially correct results. In 
fact, the vast edifice of the mathematical theory of elasticity 
rests fundamentally on an unverified generalisation of 
Hooke’s law, and on one or other of two unverifiable assump- 
tions, either an assumption as to the molecular constitution 
of matter or another still more abstract hypothesis. Never- 
theless the theory can be verified as at least very approximate 
in so many applications that it can be trusted, in spite of the 
uncertainty of its mathematical foundations. It was not 
till 1660 that Robert Hooke discovered the fundamental law 
that stress is proportional to strain in elastic materials, and 
it was in 1776 that Coulomb determined the position of the 
neutral axis for simple sections, and in 1824 that Navier deter- 
mined it for all sections. In 1729 Muschenbroek, at Leyden, 
published the results of what may be considered the first 
tests of materials made with precision. He made tension and 
bending tests, and tests of long columns, but on a very small 
scale. 

Theory of elasticity.—A very great step in the simplifica- 
tion of the mathematical expression of formule of strength of 
materials was taken by that very remarkable English 
physicist, Thomas Young (1773-1829), who defined the 
coefficient of direct elasticity, or Young’s modulus, and first 
considered shear as an elastic strain, The time had come 
for the development of a general theory of elasticity. Navier 
in 1827 first investigated the general equations of equilibrium 
of an elastic solid starting from an assumption as to the 
molecular constitution of matter. Navier’s equations are 
still accepted, though part of his reasoning is considered to 
be unsound. At the same time, Cauchy founded the theories 
of stress and strain, and Lamé and Clapeyron made im- 
portant developments. It is impossible to follow further 
the development of the theory of elasticity which has in- 
volved the most strenuous efforts of the very highest mathe- 
matical genius, which is valuable as all definite knowledge 
is, but which, for the most part, is not of practical import- 
ance for engineers. For the engineer, it is sufficient that 
Hooke’s experimental law is very approximately satisfied for 
structural materials and for such straining actions as are 
permitted in structures, and that the results of elastic theory 
are sufficiently accurate for practical purposes for small 
finite strains. As to the condition of things if the elastic 
limit is exceeded, there is at present no satisfactory theory, 





tion © 
building on 
gram was read 


though the experiments of Tresca are very interesting, and. 


throw light on some engineering operations, ° 

There is not time to trace further the history of the science 
of strength of materials. Experimenters and laboratories in 
the last fifty years have increased enormously, and theoretical 
investigations have been pushed to great lengths. But I 
wish to take the opportunity of paying a tribute to one who 
seems to me the prince of observers in this branch of science. 
I mean the late Professor Bauschinger of Munich. He 
created the first public laboratory for this purpose, under 
Government auspices, and it has served as a model for the 
numerous great engineering laboratories since established on 
the Continent. He first applied Gauss’s method of reading 
by reflection in instruments for measuring the deformation 
of bodies when strained. He carried out many researches on 
cast iron, wrought iron and steel, especially some with 
reference to the variation of the position of the elastic limit 
under different conditions of straining, which first gave a key 
to the explanation of Wohler’s law. Perhaps one of his most 
important achievements was the foundation of the Inter- 
national Association for testing materials, which has done 
and is doing most valuable work in investigating methods of 
testing. 





Testing materials for quality.—Down t> the middle of the 
last century the only generally used tests of the quality of 
iron and steel used in construction were bend tests, and in 
certain cases shock tests. It was the introduction of 
Bessemer steel, and cases of unexpected failure of steel struc- 
tures, which forced on engineers the necessity of systematic 
tests of quality. An important series of tests carried out by 
the late Mr. D. Kirkaldy, at the instance and at the expense 
of Messrs Napier, in 1860, led to the adoption of a tension 
test as the usual test of quality. Its special merit is that 
exact figures can be specified for elastic limit, resistance to 
fracture and elongation. 

Application of the science of strength of materials to prac- 
tice.— The general object of the accumulation of experimental 
and theoretical knowledge of strength of materials has been 
to determine the minimum amount of material and the best 
disposition of it in machines and structures to secure safety. 
Putting it another way, by theory the stress conditions due 
to any given straining action can be calculated, then it has 
to be determined what is the greatest permissihle working 
stress, and in what way does it depend on such physical pro- 
perties of the material as can be ascertained by testing. As 
to this there are still considerable differences of opinion. 

The oldest and still the most common method of proceed- 
ing is to reduce the straining. actions to simple tension, 
thrust, or shéar, by calculations based on the assumption of 
Hooke’s law, and to provide material enough to limit the 
intensity of these stresses to a fraction of the breaking strength 
of test-pieces similarly strained. The ratio of the breaking 
strength to the working strength is termed the factor of 
safety, In by far the largest number of cases with which an 
engineer has to deal, the breaking strength of a structure 
cannot be calculated, for Hooke’s law ceases to be true for 
stresses much below the breaking stresses. Hence the 
engineer sometimes proceeds one step further. He tests a 
scale model of a structure to breaking, and from this deduces 
the breaking load of the full-size structure by the law of 
similarity. Thus a model of the Conway Bridge was con- 
structed, the linear dimensions being one-sixth those of the 
complete bridge, and it was assumed that the breaking load 
of the bridge, including it own weight, would be thirty-six 
times that of the model, including its own weight. There 
have been recently some similar tests of large-scale models of 
some of the members of the Quebec Bridge. In the case of 
complex structures, the determination of the exact maximum 
stresses in which are beyond the resources of mathematical 
analysis, the value of model experiments is unquestioned. 

Now, it is easy to show that the ratio of the breaking stress 
to the working stress, or the breaking load cf a girder to the 
working load, is not a real factor of safety; the point at 
which danger occurs in different cases is not a fixed fraction 
of either the real or the calculated breaking load. It has 
even been contended with some plausibility that the fashion 
of dividing the breaking stress by a factor to find the working 
stress is a barbarous method. The factor must be varied for 
different conditions, and can only be fixed empirically. The 
ductile materials chiefly used in construction yield or suffer a 
large deformation at about half to two-thirds of the breaking 
stress. The deformations, if the yield stress is exceeded, 
would be, at least in very many cases, far too large to be 
tolerated in either machines or structures. If the yield 
stresses are taken as the limits of safety, then the real factor 
of safety is only about half the ratio of the breaking to the 
working stress. Further, the ratio of the yield stress to the 
breaking stress is not a very constant ratio. Shall we, then, 
drop the breaking strength and adopt the yield-point as the 
measure of the constructive value of a material?’ Many 
constructive materials, such as stone, timber, and cast iron, 
have no yield-point. Besides, even for ductile rolled 
material, such as mild steel, the point ordinarily determined 
as the yield-point’ is not a very fixed point for a given 
material ; it depends a little on the rate of loading. Yield- 
ing really begins at the elastic limit, a point below the yield- 
point, spreading along the bar and becoming general over 
the bar at the yield-point. 

Mild steel is a conglomerate of crystals and eutectic, the 
components of which are of different hardness. At the yield- 
point slipping at crystalline cleavage planes occurs, and the 
harder become better bedded in the softer. But in any case 
can the yield-point be taken as the measure of constructive 
strength? In a simple uniform tie-bar, no doubt, the 
deformation at the yield-point fixes a limit to the possible 
working stress. So, in telephone wires, rigidity is desirable 
to limit their deflection, and a maximum elongation is 
prescribed. In composite structures, such as reinforced con- 
crete, no doubt the whole relation between the concrete and 
steel assumed in calculation is disturbed if the stress on the 
steel passes the yield-point. But in most other cases only 
indefinitely short portions of a structure are exposed to the 
maximum stress, and the deformation due to these is not 
necessarily serious. In a riveted girder, for instance, 
designed for a limiting stress on the planes of weakness 
through the rivet holes, only very short portions of material 
near the planes of weakness reach the maximum stress under 
an increasing load, and the great mass of the material is 
subjected to much lower stresses; in fact, no marked 
yield-point is shown in testing a riveted girder. In a riveted 
joint the effect of slight yielding of short portions near the 
rivet holes is to render the distribusion of stress more uni- 
form. The yield-point of the material does not appear to me 
to measure a definite limit of safe load in such cases. 

Some writers assume that the elastic limit as determined 
in a tension test is the real measure of the constructive 
strength of a material, but I am not sure that this is not, 
when rigidly examined, the most ambiguous and elusive of all 
the measures proposed. Cast iron has no elastic limit, nor 
have copper and most alloys unless hardened by straining, 
cold rolling, or drawing. Lither the stress strain relation is 
not linear or possibly, in use, they acquire an elastic limit 
corresponding to the stresses to which they are subjected. 
In mild steel there is a primitive tensile elastic limit, or limit of 
proportionality determinable by careful measurement. But 
it is not an absolutely fixed point, its position can be altered 
by straining, and its primitive position is in general a some- 
what artificially raised one, due to the processes of ‘manu- 
facture. Mild steél is a conglomerate, and Professor Arnold 
has stated that the elastic limit of pearlite is 23 toms per 
square inch, of normal ferrite 10 tons per square inch, of 
laminated pearlite 13 tons per squareinch. Ido not know how 
those numbers have been determined or how trustworthy they 
are, but it is certain the different constituents have different 
elastic properties. In what sense, then, is the elastic limit 
found in a tension test to be understood ? 

No doubt there are cases where the primitive tensile elastic 





limit does fix a superior limit to the stress consistent with 
safety. But it cannot be taken generally as an exact 
measure of constructive value, though it certainly is a valuable 
indication. Further, the elastic limit in compression is 
seldom observed, and the elastic limit in shear is experiment- 
ally almost unknown. Yet resistance to shear is probably 
for ductile materials, the most important element of con- 
structional value. It would be interesting to have the elastic 
limit in torsion of thin tubes accurately determined. 

The classical research of Wohler showed that, subjected to 
equal alternate tensions and thrusts, a steel bar would in 
time fracture, if the stress exceeded about one-third of the 
statical breaking strength. The ratio is, however, not a 
constant one and must be determined independently for 
different materials or different qualities of the same material. 
Bauschinger showed that a bar, subjected to equal alternat- 
ing stresses gradually increased, would be found to have 
ultimately equal elastic limits in tension and thrust of about 
one-third the statical breaking weight, and these he termed 
natural elastic limits. These limits do appear to define 
the range of variation of stress a material can sustain, but 
we do not know much about them except in the case of steel. 
It is when these limits are exceeded in alternating stress that 
fatigue ensues and the bar breaks. Dr. Stanton’s results 
confirm this. But for the engineer’s purpose the natural 
elastic limits are not easily found. 

Hence, whether we take the breaking stress, the yield 
stress, or the primitive elastic limit, we have not found a 
satisfactory rational basis for measuring the constructive 
strength of a material. There is not a fixed ratio between 
the greatest safe working stress and either of these. But I 
do not wish to be understood as depreciating the value of the 
determination of breaking stress, yield point and elastic limit 
in testing materials. ; 

A composite factor of safety has sometimes been proposed. 
For instance, you take a factor of 14 to 2 for the ratio of the 
breaking to the yield stress, a factor of 1 to3, according to 
the character of loading in accordance with Wohler's law, a 
factor of 1 to 2, according to the rapidity of loading or as an 
allowance for shock, and finally a factor of 14 to 4 to allow 
for unknown contingencies. Multiplying all these together 
you obtain a so-called factor of safety by which the breaking 
stress is to be divided to find the working stress. I do not 
know that any practical designers proceed in this way, and 
the margin of choice in selecting the factors is so wide that 
the method is not really useful. But there is a more serious 
objection. The component factors are not independent 
factors forming sub-multiples of a real factor of safety. It 
is quite irrational, for instance, to multiply a factor 2 for the 
ratio of yield to breaking strength by a factor 3 for alter- 
nating loading. The product is syaeaningless. None of these 
sub factors is unimportant or to be disregarded, but we do 
not reach a rational rule o” even a safe rule of thuinb by 
merely multiplying them together. Valuableas are the data 
of breaking strength, yield woint and elastic limit deter- 
mined in a tension test in influencing the judgment of the 
engineer, they do not furnish any purely rational rule for 
fixing the working stress for designers. Experience in similar 
cases must always be the ultimate appeal. 

Compound stress.—So far all that has been said relates to 
cases of simple tension, thrust, or shear. But in a very 
large number of cases two of these stresses are combined, 
In such cases the theory of elasticity furnishes the principal 
stresses and the principal strains, but the question what is 
the criterion of safety, involves another of the unsolved 
problems of engineering. Two schools arose amongst 
theorists, one holding that the maximum stress, the other 
that the maximum strain determined fracture. For simple 
stresses, either assumption leads to the same result. It is 
not so with compound stress. Very early Coulomb suggested 
that fractures would be determined by shear, as is the case 
with cast iron under compression. The subject is now under 
investigation experimentally, and speaking generally, it 
seems that for ductile materials the material gives way at 
some limit of shearing stress, while for brittle material in 
tension, the principal stress is the best criterion of strength. 

Comparative structural value of materials.—It is only 
when comparing two different materials that an engineer 
needs to consider relative constructive value, and then he 
bases his judgment on all the properties of the material. 
Ordinarily, the safe working stress is fixed by experience in 
similar cases, theory helping mainly in explaining why in 
different cases different stresses are suitable. The history of 
engineering design is a history of experiments in construc- 
tion, in which by trial and error right proportions have been 
found, and in the settlement the different relative importance 
of cost and weight enter into the question as well as con- 
siderations of mechanical strength. The fact that scientific 
data and rational or semi-rational formule are conveniently 
used should not be allowed to conceal the fact that an 
empirical element always enters into the solution. New 
designing is really a process of comparison, in which the 
engineer extends experience in known cases to new condi- 
tions, and the problem is in what proportion dimensions 
must be varied to allow for differences of size, of material, of 
loading, cf speed, or of form. Most practical problems in 
designing for strength reduce themselves, if traced to their 
foundation, to applications of the law of similarity. 

Engineering education.—I turn to another subject which, 
indeed, has frequently been discussed in presidential 
addresses, but which seems to be appropriate in a year 
in which the Institution has held a conference on the educa- 
tion and training of engineers. 

Advanced education and practical training.—I cannot help 
thinking that there is a tendency amongst some practical 
engineers to suspect those of us who are interested in formal 
technical instruction of indifference to the value of practical 
experience. But surely that is a mistake. Most engineering 
professors are themselves engineers of considerable practical 
experience. What, in fact, they do somewhat doubt is the 
value of so much practical experience as an ordinary appren- 
tice gets, who goes straight into works without technical 
training, and who has to pick up-his knowledge as he can. 
At the best his experience is a narrow one. Some of the 
jealousy occasionally shown as to college training seems to 
arise from the feeling that it interferes with the traditional 
English system of articled pupilage which, as far as I know, 
hardly exists in any other country. It does seem to me that 
the old apprenticeship system for professional engineers, 
taken by lads direct from school, was uneconomical, wasteful 
of time, involving unnecessary drudgery, and in some respects 
unfair. 

The Institution has by its system of examinations 
expressed its view of the importance of such theoretical and 
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practical technical education as it is the object of technical 
schools to give, while at the same time it has done what is 
possible by its by-laws to encourage or require a term of 
pupilage or apprenticeship as a means of acquiring experience. 

Further, in the report of the Committee of 1906, while 
insisting on the value of pupilage or apprenticeship, it has 
most definitely expressed the opinion that a three years’ 
course in a technical college is equally necessary, and should 
form an integral part of the training of an engineer, and this 
conclusion was endorsed by a large majority of the engineers 
who were consulted by the committee. 

The question arises, and I think it is a serious one, how far 
engineers now are taking any steps to carry out the recom- 
mendations of the Institution Committee as to the require- 
ment of a preliminary training antecedent to pupilage. It is 
clear that young men will not incur the expense, the labour 
and the delay of a college course, if it gives them no 
advantage in entering the profession. 

Some inquiries were lately made by the Institution of 
more than a hundred engineers in various branches of engi- 
neering as to the conditions on which they accepted pupils or 
apprentices. In a few cases it appears that pupils or appren- 
tices are required to have passed an examination equivalent 
to the studentship examination of the Institution. Ina very 
few cases the possession of a degree is accepted as a reason 
for shortening the period of apprenticeship. But what is 
desirable is that a lad should reach the standard of the 
associate membership examination or the examination for a 
first degree before entering on pupilage. If he does not he 
will only be able to reach it by cramming, which, though 
not quite useless, is much inferior to a systematic course of 
study. As a matter of fact, however, within my own know- 
ledge the colleges have more influence than these returns 
seem to show, and, especially in the case of the provincial 
universities, local patriotism ensures preference to men 
trained in the local university. But it cannot be said that 
the state of things is satisfactory, or will be so, till complete 
college courses are recognised as a necessary step to engi- 
neering employment of the higher type. 

The transition from college to practice.—It seems to me that 
the great efforts made during the last forty years and the ex- 
penditure incurred, largely from private sources, in esta- 
plishing engineering schools, lack in one respect full recog- 
nition by the profession. Many engineers have given gene- 
rously in money and in time; but engineers in general 
might do more in facilitating the transition from school to 
works. With an experience of twenty years, I believe that 
more organised and recognised relations between the schools 
and offices and works are desirable and possible. It is not 
that my students did not find employment, but that the pro- 
cedure in finding it was so casual and in some cases de- 
moralising. It would be ungrateful, however, not to acknow- 
ledge how often I was helped by engineers in practice. The 
most difficult part of a young engineer's career is the step 
between college and full capability in some special branch. 
No engineering school can prepare students completely for 
any special position in the engineering field without very un- 
desirable narrowing of the scope of the instruction. Two 
years of pupilage or employment is desirable as a transition 
period, and the difficulty is that generally engineers expect 
that someone else should have the task of rounding off the 
college training. Even in the United States it is perceived 
that, as Mr. Kimball of Cornell has put it, to make technical 
education effective the employer must shoulder a part of the 
load imposed by the old apprenticeship system, which in the 
United States has been to a great extent thrown on the 
schools. 

I am therefore much in sympathy with the proposal which 
Mr. Yarrow placed before the Conference that there should be 
an endeavour to produce some co-ordination between the 
colleges and employers, by making an inquiry as to the con- 
ditions under which well-qualified students may be able to 
get practical training, whether they seek employment later in 
the mechanical or electrical branches of engineering or in 
constructional or administrative work. Some scheme might 
be evolved linking the colleges and the manufacturing, 
municipal, or other public works, so far that the first stage 
of practical experience might be gained under conditions less 
haphazard than at present. No doubt, college graduates who 
want to fit themselves for service in India or for starting in 
private business are fairly asked to pay for the privilege of 
entering works or office. But in other cases, well-trained 
students who are quite capable of being useful might very 
well be taken on easy terms, for a trial of a year or two, in 
the expectation that they would remain afterwards as valuable 
assistants. In the engineering departments of municipalities 
greater facilities for apprenticeship might be given. By 
choosing technically well-educated lads and directing their 
practical training, they would form a loyal staff, ultimately 
more competent and useful than others less educated but 
selected as more immediately useful. Further, it is now 
proved that technically-educated lads are very fit, with some 
experience added, for the commercial branches of an engineer- 
ing business. 

If a university degree or college diploma is to be taken as a 
qualification for beginning an engineering career, it must not 
be overlooked that degrees and diplomas are of very varied 
value, and that one great function of a college is to dis- 
tinguish the more and the less capable amongst its students. 
It has been a surprise to me for many years that employers 
who took my students into works or offices so rarely cared to 
inquire as to my opinion of their abilities. Generally, the 
degree or diploma has the highest value when it certifies to 
education in an institution of great prestige, with high 
ideals of work and conduct, where the influence is felt of 
teachers distinguished both for practical knowledge and 
scientific attainments. 

I believe there are no schools of university rank where the 
work is more strenuous, the methods more practical, or new 
ideas more welcome than in the best of the engineering 
schools of the day. What was said of Eton in the seventeenth 
century may be said of more than one engineering school 
to-day : ‘‘This is a brave school and the best teaching in 
the world.’’ The association of young men at their most 
formative and impressionable time in such an institution 
has a value for them which no apprenticeship can replace. 

The Institution of Civil Engineers is the oldest and most 
important representative of the profession in this country, 
the evidence to the public of its honourable past, its great 
traditions and high standards of conduct and ability. It 
requires for its members and associate members theoretical 
knowledge, tested by its own examinations or by others 
accepted as equivalent, and a definite amount of practical 
experience. It has striven to promote a high standard of 





honour, of culture and attainment among those to whom it 
extends recognition. The education and training it demands 
involve prolonged and expensive study and a period of 
unremunerative activity in the early part of our engineers’ 
career. Does rot this place on employers, who have at 
heart the welfare and dignity of the profession, an obligation 
as to the conditions under which they select young engineers 
for employment. Espevially in appointments in the public 
and municipal services, it seems desirable that the technical 
staff for constructive or administrative services should not be 
recruited by tests inferior to those accepted by the Institu- 
tion. ' 

I have touched on various subjects, unavoidably in a short 
address, with some one-sidedness. We have been driven 
lately to recognise how intimately the very existence of 
society as now constituted depends on the work of the en- 
gineer. It is because I have come to believe in the importance 
of coherent and systematic instruction and in the value of 
the play of mind on mind and the influence of generous 
rivalry, best enjoyed at a plastic and impressionable age 
during studentship, that I have ventured to urge the claims 
of engineering schools in preparing the engineer for service 
in shaping the destinies of the Empire. 

At the concluson of the address some of the medals 
awarded during the past session were handed to their 
winntrs by the President, and the full list of awards of 
medals and premiums was read out. At the conclusion 
of the proceedings the President and Council received 
the members in the Upper Library. 





FORTHCOMING ENGAGEMENTS. 
TO-DAY. 

British FouNDRYMEN’s Association, —Cannon-street 
«Physical Properties of Cast Iron,” Mr, F. J. Cook. 8 p.m. 

INSTITUTION OF ELRoTRICAL ENGINEERS: BIRMINGHAM Locat 
Sgction.—Annual Dinner at Grand Hotel, Birmingham. 7.50 p.m. 

PuysicaL Soctsty oF Lonpon.—Finsbury Technical College. 
‘*Reflecting Polariscopes for the Study of Optical Stress in 
Materials,” Prof. Silvanus Thompson and Prof E. G. Coker. 
‘The Effects of Holes and Semi-circular Notches in the Distribu 
tion of Stress in Tension Members” (Demonstrated by polarised 
light), Prof. E. G. Coker. (a) ‘‘A Surface-tension Phenomenon,” 
\)) ‘Temperature Rise in Drops as they Part,” () '‘ Temperatures 
of Equidensity of Liquids,” Mr. C. R. Darling. (a) ‘‘ Exhibition 
of a Large Harmonograph,” (/) ‘‘ Physiological Effect of an Alter- 
nating Magnetic Field,” (-) ‘‘ Demonstrations of Acoustical Experi- 
ments, New and Old,” Prof. 8. P. Thompson. 5 p.m. Council 
meeting at 4.15 p.m. 


Hotel. 


TO-DAY to WEDNESDAY, NOVEMBER 22np. 
Society OF AUTOMOBILE ENGINEERS (AMERICAN).—Kuropean 
Trip of the Society. For programme see page 488. 


SATURDAY, NOVEMBER llrn. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS: 
SectTion.— Visit to Olympia. 


CFRADUATES’ 


MONDAY, NOVEMBER 13th. 


THe Institute oF SANITARY ENoiIngers.—Caxton Hall, West- 
minster, 8.W. ‘Camp Sanitation: My Experiences during the 
Annual Training, 1911,” Sergeant Dunworth. 8 p.m. 

THe INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASsocrATION.—Storey’'s-gate, St. James's Park, Westminster, S.W. 
**Modern Locomotives,” Mr. James Brander, (traduate, of Bristol. 
& p.m. 

THe INSTITUTION OF Post-orricek ELECTRICAL ENGINEERS: 
METROPOLITAN CENTRE.—Lecture Hall of the Institution of Klee- 
trical Engineers, Victoria Embankment. ‘ Departmental Con- 
tracts,” Mr. W. 8S. Mountain. 6 p.m. 


TUESDAY, NOVEMBER 14ru. 


BATTERSEA POLYTECHNIC. — Battersea Park-road, S.W. Lecture 
on “Oil, Petrol-air (jas, and Acetylene,” Mr. E. Scott Snell. 
7.30 p.m, 

INSTITUTION OF CivIL ENGINEERS,—Great George-street, West- 
minster, 8.W. Papers: ‘The Loch Leven Water Power Works,” 
Mr. Alfred Henry Roberts, and ‘‘The Hydro-electric Plant in the 
British Aluminium Company's Factory at Kinlochleven,” Mr. 
Frederic Bolton Sonnenschein, §8 p.m, 


WEDNESDAY, NOVEMBER 15rua. 


LivERPOOL ENGINEERING SocteTY.—Probably at Liverpool Uni- 
versity. ‘‘The Function of the Laboratory in the Training of an 
Engineer,” Professor KE. W. Marchant. 8 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C,, First 
ordinary meeting. The Opening Address will be delivered by 
Lord Sanderson, G.C.B, K.C.M.G., 1.8.0., Vice-president and 
Chairman of the Council. 8 p.m. 

RoyaL METEOROLOGICAL Socrety.—At the Institution of Civil 
Engineers, Great George-street, Westminster, S.W. Papers: ‘‘The 
Abnormal Summer of 1911,” Mr. Charles Harding, and ‘‘ Notes on 
Solar Halos,” Mr. Walter Larden. 7.30 p.m. 

YORKSHIRE LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The first general meeting will be held at the Hotel 
Metropole, Leeds. The Chairman, Mr. T. Harding Churton, 
M.1.E.E., will deliver his Opening Address. 7.30 p.m. 


THURSDAY, NOVEMBER 16ru. 


THE INSTITUTION OF MINING AND METALLURGY.—At the Rooms 
of the Geological Society, Burlington House, Piccadilly, W. 
General meeting, at which the following papers will be discussed : 
‘* Fallacies in the Theory of the Organic Origin of Petroleums,” 
Mr. Eugene Coste (adjourned discussion). ‘*‘The Economics of 
Tube Milling,” Mr. H.Standish Ball (adjourned discussion). ‘‘The 
Whim Well Copper Mine, West Pilbara, North-West Australia,” 
Mr. H. R. Sleeman. 8 p.m. 


FRIDAY, NOVEMBER 17TH. 


THE INSTITUTE OF MARINE ENGINEERS.—Annual Dinner in the 
Grand Hall, Hotel Ceci). The Marquis of Graham will preside. 

NORTHAMPTON INSTITUTE ENGINEERING SocieTy.—Northampton 
Institute. ‘*The design of Electric Power Stations,” Mr. A. H. 
Parrett. 5.45 p.m. 

THE ILLUMINATING ENGINEERING SocteTy.—Royal Society of 
Arts, John-street, Adelphi. ‘‘ Notes on the Design of Motor Car 
Headlights,” Dr. H. R. B Hickman. 8 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS,—Storey’s-gate, St. 
James’s Park, Westminster, S.W. Adjourned discussion, ‘‘The 
Endurance of Metals: Experiments on Rotating Beams at Uni- 
versity College, London,” Messrs. E. M. Eden, W. N. Rose, and 
F. L. ——. Paper to be read and discussed (if time per- 
mits), ‘‘Double-cutting and High-speed Planing Machines,” Mr. J. 
Hartley Wicksteed. 8 p.m. 
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SATURDAY, NOVEMBER 18rn, 


JUNIOR INSTITUTION OF ENGINEERS.—Visit to the Works of the 
Tottenham and Edmonton Gas Light and Coke Company. 3 p.m 
THR STRPHENSON Soctety. — Visit to the South Metropolitan Ces 
Company's Works, Meet at Canal Gate of Works, 589, Old Kent. 
road, 3.15 p.m. j 


SATURDAY, NOVEMBER 2b5rn, 


INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride's In 
Bride-lane, Fleet-street, F.C, ‘' Liquid Fuel,” Mr, F 
son. 6.45 p.m. 

NortH-East Coast Institution OF ENGINEERS AND Sup. 
BUILDERS: GRADUATES’ SeCTION.—Bolbeo Hall, Westgate road 
Newcastle-upon-Tyne, ‘‘Some Notes on the Strength of Ships,” 
Mr. W. Ayre. : 


stitute, 
» 8. L. John 


TUESDAY, NOVEMBER 28rn. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Wao. 
trical Engineers, Victoria Embankment, W.C. Presidential 
Address, ‘‘ Engineering Considerations in Wireless 'Telegray hy,” 
Commendatore G. Marconi. 8 p.m. : 


THURSDAY, DECEMBER 71a. 
Tur InstitvrTion OF AUTOMOBILE ENGINEERS: 
Srcorion.—-13, Queen Anne’s-gate, 8. W. 
Mr. G. M. Junner. 8 p.m, 


SATURDAY, DECEMBER 91x. 


British FOUNDRYMEN'S ASSOCIATION. 
Annual Dinner, 


WEDNESDAY, DECEMBER 13tn. 


Junton INSTITUTION OF ENGINEERS.—-The Institution of Woe 
trical Engineers, Victoria Embankment, W.C. ‘‘ Modern Methods 
of Water Softening,” Mr. J. J. Lassen. 8 p.m. 

THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The Institution 
of Mechanical Engineers, Storey's gate, S.W. “Engine Desiyn for 
‘Taking Advantage of Horse-power Rating,” Mr. 1. H. Von 
8 p.m. 


CERADE Vig’ 
Paper on ‘Carburation,” 


Holborn Restayy int, 


eroy, 


SATURDAY, DECEMBER 16rn. 


THe SterHenson Soorety.—Visit to the Central London Jail 
way's Works and Generating Station at Caxton-road, Shepherd's 
Bush. Meet at Shepherd's Bush Station, 4 p.m. 


TUESDAY, DECEMBER 197rxH. 


PuysicaL Socrsty or Lonpon.—Anoual Exhibition at the Im 
perial College of Science, Imperial Institute-road, South Kensing 
ton, S.W. Afternoon and evening. 


SATURDAY, DECEMBER 30ra, 


INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride's Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Boiler Shop Design,” Mr, \V. J, 
Bennett. 6.45 p.m. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Oorrespondent.) 
The Outlook. 

Prospects continue to be very satisfactory for the re 
mainder of the winter. The various works are regularly employed 
both in the iron and steel trades and in the engineering industries. 
The increase of over 15 per cent. in the value of the (October 
exports of all kinds, compared with the corresponding month of a 

ear ago, is regarded as a good sign, although a part of this may 
»© due to traffic arrears which have accumula in consequence 
of the late industrial disputes. Iron and steel and engineering 
goods share to a considerable extent in the improved oversea 
demand, 


Railway Wagon Builders and the Steel Rebate. 

With reference to the steel rebate undertaking another 
Midland firm has now to be added, namely, the Patent Shaft and 
Axletree Company, of Wednesbury, which is connected with the 
Metropolitan Amalgamated Railway Carriage and Wagon Build 
ing Company. The seven Midland firms who are members of the 
rebate sch have decided to extend the project so as to include 
plates and bars suitable for railway wagon building. The Midland 
rebates will now include flat bars 4in. thick by 18in. wide by ISft 
long. These bars can also be rolled up to 40ft. or even f/ft. in 
length. The rebates now inclnde all angles from Shin. by ‘hin. 
up to 6in. by 3in., and 8in. by 34in.; tees 6in. by 4in., 4in. by in., 
and 5in, by 3in.; channels, average size, 9in. wide by Sin. deep. 





Manufactured Iron. 

Marked bars are quoted £8, with a good demand. A large 
output is being made also of unmarked bars at £6 10s. to 
£6 12s. 6d. The export of galvanised sheets is improving, an 
quotations are maintained at £11 7s. 6d. to £11 12s, fd. The 
October exports of galvanised sheets have advanced in quantity 
from 51,152 tons last year to 54,147 tons this year. The ten 
months’ exports have gone forward in value from £6,182,125 to 
£6, 256,876, 


Pig Iron Strong. 

Pig iron is still strong, with large outputs being made an’ 
stocks low, whether in producers’ or consumers’ hands. North 
ampton forge sorts are quoted 49s. to 50s. ; Derbyshire, 51s. to 
52s. ; and South Staffordshire, 49s. Cold-blast is 115s.; best all 
mine forge, 80%.; and foundry, 87s. 6d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Mancugster, Thorsday. 
The General Position. 

ALTHOUGH the month is now fairly well advanced, the 
position so far as pig iron, or, in fact, any other department, is 
concerned, appears to be rather uncertain. Bayers are apparently 
‘*hanging fire,” and sellers also show no disposition to press sales. 
There was a very fair attendance on the Iron Exchange on Tues 
day, but taken on the whole the actual business done was com 
paratively small, English brands of pig iron rule steady, but in 
Seotch prices show an advance, and in view of the increased cost 
of the raw material and extra freight, higher prices may yet be 
expected. In hematite, West Coast was the turn lower; Kast 
Coast, however, remained unchanged, whilst there were few new 
features to note in finished iron. The rebate question in steel is 
causing a very unsettled feeling to rule on the part of both buyers 
and consumers, It is more than likely that a meeting will be held 
to discuss the matter. Copper and sheet lead rule steady, and 
English tin ingots close rather dearer. 





Quotations. ; 
ghey Lincolnshire, No. 3 foundry, 53s. ; Staffordshire, 
nominal, 53s, 6d. to 54s,; Derbyshire, 55s,; Northamptonshire, 

















THE ENGINEER 


501 








Nov. 10, 1911 


r4s, 10d, to 55s, 3d.; Middlesbrough, open brands, 55s, 10d. to 
fee 4d. Seotch: Gartsherrie, 61s, 6d. to 62s,; Glengarnock, 60s. 
+ Kids, 6d.; Heglinton, 59s, to 59s, 6d., delivered Manchester. West 
Coast, hematite, 638; Kast Coast ditto, 61s. 6d., both f.o.t. 
Delivered Heysham : Gartsherrie, 59s. 61. to 60s.; Glengarnock, 
=e. to 58s, 6d.; Eglinton, 57s, to 57s. 6d. Delivered Preston: 
Gartsherrie, 60s, 6d, to 61s. ; Glengarnock, 59s, to 59s, 6d.; Eglinton, 
re to H8s, 6d, Finished iron: Bars, £7 ; hoops, £7 7s. 6d.; sheets, 
£8 to £8 2s. 6d. Steel: Bars, £6 15s, to £7 bs.; Lancashire hoops, 
£7 7s. 6d,; Staffordshire ditto, £7 7s, 6d.; sheets, £8 to £8 5s.; 
hoiler plates, £7 15s, to £7 17s. 6d.; plates for tank, girder, and 
pridge work, £7 to £7 6s.; English billets, £5 5s. to £5 7s. 6d.; 
foreign ditto, £4 15s, to £4 17s, 6d.; cold drawn steel, £9 5s. to 
£2 10s, Copper: Shecta, £72; tough ingots, £59 to £59 10s,; 
host selected, £59 10s, to £60 per ton ; copper tubes, 82d.; brass 
tubes, 7d.; condenser, 8d.; brazed brass tubes, 84d.; rolied brass, 
@Sd.: brass wire, 6$d.; brass turning rods, 7jd.; yellow metal, 62d. 
to 6id, per Ib, Sheet lead, £1953, per ton. English tin ingots, 
£191 per ton. 








The Laneashire Coal Trade. 

The rumours of labour troubles in the mining industry do 
not at present mp to have caused much apprehension on the 
Manchester Coal Exchange, and the attendance on Tuesday was, 
if anything, rather below the average. All classes of house coal 
ruled quiet, and sellers showed some disposition to meet buyers. 
ck and engine fuel were being offe rather more freely, but 
ices remain very steady. In the shipping department trade 


} 
ontinnes good and prices rule firm. 


Laneashire and Yorkshire Railway Workmen. 

Judge Austin, of the Bristol Cirenit, the arbitrator 
appointed by the Board of Trade, has eonducted an arbitration in 
Manchester in accordance with the railway settlement of August 
19th last into questions in dispute between the Lancashire and 
Vorkshire Railway Company, and certain classes of its workmen 
not included within the conciliation scheme of 1907. These are 
employed at the Dean-lane locomotive sheds, the Thorp-road 
earriage and wagon department, and the Osborne-street stores 
department. The award, on the whole, is favourable to the 
workpeople, one of the awards being £1 per week to labourers 
who are twenty-one years of age. 


Manchester Chamber of Commerce. 

In its monthly record the Manchester Chamber of Com 
merce states that the cotton trade has had a very prosperous 
month, Laneashire manufacturers are now very well engaged at 
renunerative prices, and spinners, if not engaged quite so far, are 
doing extremely well, and may fairly count upon the continuance 
of a considerable measure of trade. The demand, which has con- 
tributed most to the present state of prosperity, is that from India 
and chiefly Caleutta. Good reports have reached the chamber 
from the finished iron and steel trades and from the engineering 
and shipbuilding trades, 


Crewe Works. 

In response to the application recently made by repre- 
sentatives of the allied unions to the managers of Crewe works for 
an inerease of wages, the London and North-Western Railway 
Company has made certain concessions, Labourers of 21 years 
are to be raised to £1 per week, and fitters, on attaining 23 years, 
will be raised to 30s. per week. Other concessions have also been 
made 


Manchester Association of Engineers. 
The third meeting of the session will be held to-night 
Friday), when a paper on the ‘ Electrification of Railways” will 
be read by Mr. E. O'Brien, Horwich. 


Manchester Electrical Engineers. 

Ata meeting of the Manchester section of the Institution 
of Electrical Engineers, held on Tuesday night, Mr. R. J. Roberts 
read a paper on the ‘ Mechanical Design of Direct-current Turbo- 
generators.” In mentioning the mechanical difficulties to be over 
come, the author alluded to the decrease in span between the 
bearings. This, he said, might lead to a reversion to the Eicke- 
meyer or butterfly winding for armatures with the equalisers, 
possibly combined in the end connections, The core might 
be mounted and the slot wedges constructed as he suggested, 
or some new constructional material might be found. He 
said the radial type of commutator was possibly the ultimate 
general design, and, in the meantime, great improvements might 
be introdueed by the use of higher brush pressures, higher current 
densities and peripheral speeds, The present ventilation schemes 
needed much improvement. Nevertheless, the author was far 
from taking a pessimistic view of the future of direct-current 
turbo-generators, and said he believed it was possible to make 
them as reliable as any other machine, 


BARROW-IN-FURNESS, Thursday. 
Hematites, 

The past week has brought no change in the condition of 
affairs in the hematite pig iron trade. The amount of new business 
that is coming into the hands of makers is only small, for users’ 
requirements show no sign of widening, and, consequently, they 
do not want a deal of iron. Thoce steel makers who roll ship- 
building material have fairly large wants, but their business is not 
coming to this district to any extent, and local steel makers are 
not turning out plates, and have not done so for some time 
Scotch steel makers, too, are not wanting such heavy deliveries of 
iron from this district, and for a long time ore has been sent to 
Scotland and there smelted. On continental account the demand 
is very slack and few orders come this way. Prices are easy with 
mixed numbers of Bessemer iron at 62s. 6d. per ton net f.o.b. 
For special sorts of iron there is a steady, if limited, demand, and 
the current quotation runs around 68s. per ton. The charcoal 
blast furnace at Backbarrow, near lake Windermere, was put into 
operation on Tuesday last after undergoing several alterations and 
improvements, In warrants little or no business is being done, 
Sellers quote 61s, per ton net cash with buyers offering 3d. less. 
he stores of warrant iron stand now at 50,762 tons, a slight 
reduction on the week. 


Tron Ore. 


The iron ore trade is without material change. The local 
demand is steady, if a shade less than of late. Shipments of ore 
to Scotland are well maintained. Good average sorts of ore are at 
10s, to 12s, per ton, and the best ores from Hodbarrow find a quick 
sale at 19s. 6d, per ton net at mines. There is always a good ship- 
ping trade done in these ores. Spanish ores are in steady demand, 
and last week 7300 tons were landed in Barrow Docks. 


Steel. 


The steel trade remains much the same as it has done for 
many weeks past. The general demand for steel is not by any 
means active, but sufficient orders come to Barrow from time to 
time to keep the rail and other departments going at a good rate 
of output; but nothing is done or likely to be done in steel ship 
plates. In this department probably a great alteration would be 
necessary in order to place it on equal terms te compete with 
Scotch and Welsh stee! makers who are turning out plates, &c., 
for Barrow builders. Rails of heavy section are quoted at 
£5 12s, 6d, to £5 15s, per ton, and light rails are at £6 5s., and 
represent a limited business, Heavy tram sections are in very 
quiet demand at £8 10s. per ton. Tin bars are in small request 
from home buyers, and the other departments are fairly well 
employed, At the Moss Bay works, near Workington, the rail 
mills are busy, as also are the departments on axles, tires, &c. 





Shipbuilding and Engineering. 

These trades are well employed all round, Tenders have 
been sent in from Barrow for the new Admiralty work for battle- 
ship construction. The Chinese training eruiser built at Barrow 
is about completed, and her crew has arrived, 


Shipments. 
The shipments of pig iron last week —— 5677 tons, 
and steel 2454 tons, a total of 8131 tons and a decrease of 1391 
tons. The shipments of pig iron and steel this year stand now at 
408,477 tons, a decline of 177,686 tons, 


Fuel. 

The demand for coal is easy. Good steam sorts from 
Laneashire or Yorkshire pits are quoted at 12s. to 16s, per ton. 
Kast Coast coke isin rather lessened demand at 20s. 6d. per ton 
delivered. Cumberland coke runs a little less than this. 


THE SHEFFIELD DISTRICT. 
(From owr own Correspondent.) 


General Conditions. 

Very favourable reports continue to be given as to the 
condition of the loeal iron and steel trades. Order books are well 
filled, and makers are assured of full employment for the rest of 
the year. Deliveries of raw materials against contracts are on a 
heavy scale, but apart from coal there is little fresh business in the 
raw material market, this being chiefly because local consumers 
have already covered their requirements well ahead. The 
very active conditions at the large armament works have 
created some friction with a section of the men, but the 
trouble is not regarded as serious, and it is expected to be amicably 
composed. Manufacturers still complain that the work on their 
books does not yield much profit owing to the general low level of 
prices. The advances recently noted in bar iron and in the 
charges made by the rolling mills foreshadow a general levelling 
up of selling prices, but a good deal will depend upon the course 
of business during the next few weeks, and at the moment manu- 
facturers are not pressing for higher rates, though competition for 
work in the open market is not so keen as it has been. 


The Coal Trade. 

Although the arrivals of tonnage at the ports have been 
checked during the week by gales, and consequently the demand 
for accommodation lots has not been so keen, there ben been little 
alteration in the condition of the steam coal market. The consign- 
ments of coal to the ports have been heavy, but, of course, the 
shipping season proper is nearing its close, and the market 
will now depend more largely on the demand for industrial 
consumption. This is very large and shows signs of expansion, 
while the railway companies are buying ‘‘spot” lots in the 
open market to increase stocks. Some of the railway contracts 
which expired at the end of September have been renewed for 
a further period of three months at 1s, 6d. per ton advance, and 
a number of contracts with industrial concerns have been renewed 
over next year at advances of Is, 3d. per ton on the prices of 
the expired contracts. Current quotations at pits:—Best South 
Yorkshire hards, 10s, to 11s.; best Derbyshire, 9s. 6d. to 10s, 3d.; 
second quality, 98. 3d. to 9s. 6d. per ton, It is interesting to 
note that these prices are from 1s, 9d. to 2s, 6d. per ton above the 
poneny ruling six months ago, With the lessened demand for 

ouse coal, collieries are able to send out a larger tonnage of gas 
coal on contracts, thus overtaking some of the arrears, and many 
of the larger gasworks are accumulating reserve stocks. 


House Coal. 

The lull continues in the house coal trade, the demand 
from London being much less pressing. Country orders, too, are 
fewer. Collieries are steadily reducing the orders taken at the 
time of the recent scare, and while, for the most part, prices are 
unchanged, the market is easier in tone, Best qualities are well 
held, but in ard to seconds collieries are more inclined to meet 
merchants, and some reductions of 6d. per ton are noted, 


Slacks. 

The market for slacks is about the same as previously 
reported. The demand is steady, and a good many consumers are 
still disposed to put in stocks in case of a railway or coal strike 
occurring. There is a good supply of coking smalls on offer, 
Prices are steady as follows :—Best washed smalls, 5s, 6d. to 6s ; 
best hard slacks, 5s. 6d. to 5s, 9d.; seconds, 4s, 3d. to 4s, 914., all 
per ton at the pits, 


Pig Iron, 

Whilst fresh business in pig iron is very quiet, deliveries 
against contracts are satisfactory, and for forward business sellers 
are inclined to quote harder prices. Quotations :— Lincolnshire, 
No. 3 foundry, 50s, 6d.; ditto forge, 49s, 6d.; ditto basic, 51s, 6d. ; 
Derbyshire No. 3, 50s, 6d. to 51s.; ditto forge, 48s. to 48s, 6d., 
all per ton delivered Sheffield and Rotherham. Hematite prices 
are :-—East Coast, mixed numbers, 67s. 3d. to 68s. net, and West 
Coast ditto, 73s, to 74s,, less 24 per cent. discount. Good wrought 
iron scrap is quoted 55s, to 57s. 6d., but for steel and other kinds 
of serap there is little demand, with prices more or less nominal. 
Rar iron, £7; hoops, £7 5s.; basic billets, £5 5s, to £5 10s, The 
high carbon Siemens billets produced for the local trades are 
quoted £7 5s, £7 10s. 


The Finished Trades. 

The makers of railway material and general engineering 
requisites report that the increased demand is still in evidence, 
home orders being supplemented by foreign work, and the plant 
engaged in this bra:.ch is still running full time. Armour plate, 
projectiles, and heavy castings and forgings are keeping the 
‘*heavy ” trades fully employed, and the demand for other 
specialities required in the construction of warships and their 
machinery has scarcely ever been greater, whilst orders from the 
general shipbuilding industry are also satisfactory. In the lighter 
steel trades employment is remarkably good, and the American 
demand for tool steel is stated to be reviving again. The cutlery 
and plate trades are enjoying an unusually brisk season. Exports 
of cutlery, plate, and implements and tools were on a heavier scale 
last month. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

A MARKED revival of business has been shown in the 
Cleveland pig iron trade this week, good orders are reported to 
have been bovked, and the rising prices~have brought out several 
important buyers who have been folding back. The tone of the 
market has certainly improved, and almost everyone connected 
with the Cleveland pig iron industry now speaks cheerfully and 
sanguinely about the prospects. The most potent reasons for the 
very welcome change that has appeared, seems to be the improve- 
ment in the Board of Trade returns for October, and the more 
peaceful political situation. The differences between France and 
Germany over the Morocco difficulty are finally adjusted, and it is 
unlikely that the quarrel between Italy and Turkey will disturb 
the peace of Europe. The political outlook, as a matter of fact, is 
clearer than it has been for months, and confidence is so far 





restored in commercial circles in this district that consumers are 
showing some disposition to buy freely for delivery well ahead, 
and, moreover, they offer prices for forward which are above those 
that rule for prompt. The continued decrease in the stocks of 
pig iron in the publie stores has a good influence, especially as it is 
now apparent that makers’ stocks are not increasing, and that, in 
fact, they are comparatively small, There has of late been a very 
considerable increase in the home consumption of pig iron, for 
work isso much more active in all establishments that consume 
vig iron, and it is likely to continue so for a long time ahead. 
Men the Continent is buying more readily, and speculators are 
operating more freely in warrants. Cleveland warrants have 
risen to 463, 84d. cash buyers, a higher price than has been 
reported since September, and the advance on the recent minimum 
has been 9d. per ton. Merchants have advanced their quotations 
for November f.o.b. deliveries to 47s. per ton, and 47s. 3d. for 
deliveries up to the end of the year, Producers are quoting more 
than this—from 47s, 6d. to 50s, 6d. for prompt delivery, and, more- 
over, they can obtain these higher prices. Makers, indeed, are 
very independent just now, and that is an indication that they are 
fairly well off for orders. No, 1 is up to 51s. per ton, No, 4 
foundry to 46s, 6d., No, 4 forge to 46s, 3d., and mottled and white 
to 46s., all for early f.o b. delivery. Second-hands are offering 
No. 3 for delivery over the first quarter of next year at 47s, 6d. 
per ton. Generally, the tendency of Cleveland pig iron prices is 
upwards, 


Hematite Pig Iron. 

Business in this branch of the iron trade continues 
disappointing, for producers are receiving much less inquiry for 
their pig iron than they might reasonably have looked for, taking 
into account the unprecedented activity in the steel trade, It is 
with the greatest difficulty that they cover the cost of production, 
for materials are so dear, and competition among the ironmasters 
in this branch is keen, The demand is hardly equal to the supply, 
though the latter has been reduced. Both makers and merchants 
now quote 60s, 6d. per ton for early deliveries of mixed numbers, 
and 61s. is asked for December delivery. The cheapness of West 
Coast hematite warrants is the chief factor which prevents East 
Coast hematite iron attaining better prices than are now ruling, 
The production of steel in this district is the largest on record, but 
a lessened quantity of it is made from hematite iron than has 
hitherto been the case, the increased tonnage of steel being obtained 
from iron made from local ores. 


Ironmaking Materials. 

Though ore merchants could not realise the 1%s, 6d. per 
ton which they so long quoted for Rubio ore for delivery on Tees- 
side, yet they have advanced their quotations to 20s, per ton at 
leaet, and some are asking 20s, 3d. Higher figures have been 
forced upon them by the advances that have been made in the 
rates of freight and the difficulty of getting plenty of steamers to 
convey the ore to this country. It is thought likely that. still 
higher prices will have to be quoted, but at present it is as difficult 
to get 20s. for the ore as it was to realise 19s. 6d. per ton last 
month, consumers holding off. But ironmasters in other districts 
have given the price, and have bought rather freely, so that there 
does not seem to be much likelihood of cheaper Rubio being forth- 
coming in this district, especially with rates of freight tending 
upwards and other districts paying the advanced rates that the 
sellers are asking. Ironmasters have likewise to pay more for 
their coke ; thus they must give fully 152. per ton delivered at 
Middlesbrough furnaces, and the tendency of prices is towards 
further advances, as the supply is no longer in excess of require 
ments. More is called for on export account, and foundry coke 
for f.0.b. early delivery now realises 16s, 6d, to 17s. per ton, 


Decreasing Stocks of Pig Iron. 

The pig iron market is undoubtedly feeling the good 
influences of the steady decrease in the stock of Cleveland pig iron 
in Connal’s public warrant stores, On Wednesday the quantity 
held was 573,958 tons, a decrease of 27,515 tons since the recent 
maximum was attajned—601,473 tons. Previous to August last, 
every month for more than three years showed an increase of 
stock, but the last three months have shown decreases, and that 
has strengthened the position of sellers not a little, for it is an 
experience that presents a great contrast to the recent situation. 
The stock of Cleveland pig iron on Wednesday consisted of 524,373 
tons of No, 3, 33.685 tons of No. 4 foundry, and 15,880 tons of 
other iron undeliverable as standard. Makers have very little 
unsold stock in their yards, and their attitude in respect to prices 
confirms that. Their order books, it is said, are well filled, and 
they are not under any necessity to press iron upon the market for 
sale. They could not well take up that position if they held heavy 
stocks. Tne change that has come over the stock returns is very 
favourable, and should prevent any downward movement in prices 
in the coming winter. Traders have long been looking for some 
reduction in the stock of Cleveland pig iron, and it is coming at 
last. 


Manufactured Iron and Steel. 

Producers of finished iron and steel and also of castings 
have little cause for complaint regarding the demand, for in most 
branches it is quite as large as can be readily satisfied. Business 
is, indeed, remarkably brisk, and prospects are altogether en- 
couraging. The settling of the rebate question has brought out a 
number of good orders, and manufacturers keep up their prices 
without difficulty. The quotation for steel ship plates is £6 15s., 
and for iron ship plates £6 10s., both less 24 per cent. and delivered 
at any of the shipyards on the North-East Coast, Consumers will 
now be allowed a rebate of 5s. per ton from these figures if the: 
buy from firms who are parties to the arrangement juct made wit 
a view, it is asserted, of keeping out the foreigner. Steel ship 
angles are at £6 7s. 6d., iron ship angles at £7, steel bars at 
£6 5s., iron bars at £7, steel hoops at £6 12s, 6d., steel strip at 
£6 10s., steel joists at £6 103, steel sheets at £7 7s. 6d., iron ship 
rivets at £7 5s., all less 24 per cent. f.o.t. Galvanised and corru- 
gated steel sheets are at £11 5s., less 4 per cent. f.o.b. for 24 gauge. 
Heavy steel rails are at £5 12s, 6d., and cast iron railway chairs at 
£3 12s, 6d., both net f.o.b. 


Shipbuilding. 

The inquiries for new tonnage have somewhat slackened, 
but that is of small moment when builders have their books so well 
filled with orders. Delivery cannot be promised for months to 
come of any vessel that is ordered now, and those who want to take 
early advantage of the high rates of freight that are ruling are 
buying up second-hand tonnage wherever possible, offering very 
— prices to the owners. Smith’s Dock Company, Limited, 
is extending its operations on Teesside, for it has secured from 
Boleckow, Vaughan and Co, a large tract of land on the east side of 
their existing yard and graving docks. On this a third dry dock 
will be constructed. The firm has also acquired a portion of the 
eastern jetty belonging to Bolekow, Vaughan and Co., witha view 
to making a deep-water quay about 700ft. in length, so that there 
will be a sufficient depth of water for the repair of any vessel, 
whatever its size, which trades with the Tees. 


Coal and Coke. 

Throughout the coal trade in the North-East of England 
there is the greatest activity, and very heavy purchases have 
been made on export account. The iinprovement is most marked 
in the gas, house, and bunker coal branches, consumers putting 
forth their best endeavours to secure stocks so as to be prepare’ 
for the strikes which are threatened by the railwaymen and miners. 
Best coals have been put up to 11s. 74d. per ton f.o.b., and 
seconds are at 10s. 3d. to ids. 6d. Best bunkers are up to Lis., 
and ordinary to 10s. Unscreened coking coals are at 10s. to 
10s. 6d. The coke trade is improving, and for foundry qualities 
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16s, to 17s. per ton f.o.b. is quoted, while at least 15s, has to be 
given for furnace coke delivered at Middlesbrough. 


Two Well-known North of England Men. 

The sudden death at Middlesbrough was announced on 
Tuesday evening of Mr. John Dennington, who for many years has 
been officially connected with the iron trade of the North-East of 
England. He was a native of a small village in the neighbourhood 
of Norwich, where he was born in 1846. In early manhood he was 
in the office of the Consett Iron Company, and when the Cleveland 
Mine Owners’ Association was established in 1873 he was appointed 
its secretary, a position which he held till his death. In 1877, on 
the death of Mr. John Jones, Mr. Dennington was elected secre- 
tary of the Cleveland Ironmasters’ Association. In these capaci- 
ties he exhibited much ability. His age was sixty-five years. The 
death at the age of seventy-five years is announced of Sir Hugh 
Gilzean-Reid, the founder at Middlesbrough of the North-Hastern 
Daily Gazette and several other newspapers in various parts of the 
country. He was the founder and first president of the Institute 
of Journalists. Sir Hugh was also interested inthe iron and steel 
industries of the North of England. He was the chairman of the 
directors of Richard Hill and Co., Limited, steel and wire manu- 
facturers, Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market. 

THERE was more inquiry for pig iron warrants in the 
early part of the week, and a considerable busi was done. 
The improving statistical position and the maintenance of values 
by makers have tended to steady the market, and any decline in 
prices of warrants is speedily recovered. Since last report busi- 
ness has taken place in Cleveland iron at 46s. 34d. to 46s. 8d. cash, 
46s. 7d. to 46s, 94d. for delivery in one month, and 47s. 14d. to 
47s. 4d. three months. A lot of Cleveland warrants also changed 
hands at 46s, 84d. for delivery in twenty-seven days. The demand 
for Cleveland iron on Scotch account is well maintained, and a 
considerable reduction on the arrivals is attributed to stress of 
weather at sea. The quantity received for the week was 7414 tons, 
which fell behind the arrivals of the corresponding week of last 
year by 2079 tons. During the past ten months 392,614 tons of 
Cleveland iron has been received in Scotland, and this shows a 
reduction of 13,035 tons compared with the imports during the 
corresponding period of 1910. 





The Scotch Pig Iron Trade. 

A large quantity of Scotch pig iron is going into consump- 
tion locally under contract, but new business is on a moderate 
scale, Consumers, not apprehending any rise in prices, are not 
inclined to accumulate stocks so near the end of the year ; so that 

urchases are made as a rule only to meet present wants. There 
aes been comparatively little change in prices, Govan and Monk- 
land are quoted f.a.s. at Glasgow, Nos. 1, 56s.; Nos. 3, 55s.; 
Carnbroe, No. 1, 59s.; No. 3, 55s.; Clyde, No. 1, 61s. 6d.; No. 3, 
56s. 6d.; Calder, No. 1, 6ls.; No. 3, 56s.; Gartsherrie, No. 1, 
62s. ; No. 3, 57s.; Summerlee, No. 1, 623.; No. 3, 58s.; Lang- 
loan, No. 1, 63s.; No. 3, 58s.; Coltness, No. 1, 82s. 6d.; No 3, 
57s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 55s.; No. 3, 
54s.; Glengarnock, at Ardrossan, No. 1, 63s. ; No. 3, 58s. ; Dalmel- 
lington, at Ayr, No. 1, 56s.; No. 3, 54s.; Shotts, at Glasgow or 
Leith, No, 1, 62s. 6d.; No. 3, 58s. 6d. perton. There are 79 fur- 
naces in blast in Scotland, compared with 85 at this time last year. 
The shipments of pig iron from Scotch ports in the past week 
were 3309 tons foreign and 2429 coastwise, the total of 5738 being 
1089 tons less than in the corresponding week of last year. 


Hematite Ore and Pig Iron. 

Owing to the high cost of ore and the depressed prices of 
hematite pig iron, the makers of the latter have been taking bare 
supplies of ore lately, and the stoppage of five hematite furnaces 
several weeks ago, owing to an accident, has reduced the consump- 
tion of ore for the time. The ore imports during the past ten 
months were 1,014,870 tons, compared with 1,069,370 tons in the 
corresponding period of last year. A proposal has been made to 
limit the production of hematite pig iron, with the view of forcing 
up its price. It is pointed out that there has been a fall of 7s. 6d. 
per ton in Scotch hematite since the beginning of the year, during 
which time the prices of steel have been maintained, the inference 
being that the consumer could well afford more money for his pig 
iron. Those who made the proposal to limit output of Scotch 
hematite pig iron make the assumption that, if this were done, 
neither Cleveland nor Cumberland would be in a position to com- 
pete, but statistics and other facts are against this conclusion, and 
there is every likelihood that, with a reduced consumption and 
higher prices in Scotland, supplies would be readily available from 
the West Coast of aghed Indeed, it bas long been admitted 
that only by studied regulation of prices relatively to those of 
Cumberland iron have the Scotch makers of hematite pig iron 
been able to retain a practical monopoly of their own market. At 
the same time it is generally admitted that the hematite pig iron 
producers have not been obtaining a fair share of monetary advan- 
tage from the activity of trade. There is a strong impression that, 
had the makers of Scotch hematite allowed their stocks to go into 
the hands of dealers by means of warrants, their position might 
have been considerably improved. However this may be, it is 
certain that the makers of ordinary Scotch pigs have not reaped 
the full advantage they anticipated from the restriction put upon 
dealing in Scotch warrants. 


The Steel Rebate Question. 

The steel makers in Scotland have not as yet been 
able to forecast what is likely to be the outcome of the rebate 
proposal made to consumers some ten days ago. Merchants 
are offering uncompromising opposition to the proposal. They 
are evidently unable to divest their minds cf the idea that in 
offering the rebate of 5s. per ton to consumers on condition 
that they should have a monopoly of their orders, the steel 
makers not merely had in view the stoppage of foreign competi- 
tion, but also the elimination of the middleman. It was expressly 
stated in the circular that the rebate would be allowed 
on steel] purchased through merchants from the associated makers. 
But it is not considered that this plan can be put in force without 
resulting in direct transactions with consumers, and perhaps the 
ultimate loss of the merchant’s business. In these circumstances 
it will not occasion surprise that the merchants should regard the 
rebate arrangement with distrust. A very large proportion of the 
steel trade of Scotland has hitherto been done through merchants, 
who have been in the habit of contracting to consumers for supplies, 
and covering themselves in the open market. The system has 
had its advantages to all concerned, and it is considered unlikely 
that the merchant’s services can be dispensed with by a proposal 
that requires the consumer practically to bind himself to take all his 
steel from certain makers, to the exclusion of whatever competitive 
material may in future be offered him through the agency of the 
merchants. So far as can be ascertained, it is doubtful whether 
the consumers will respond with anything like unanimity to the 
proposal. They do not object, of course, to the 5s. rebate, and 
they would be ready to avail themselves of it were it not that they 
apprehend that the conditions of the agreement would bind them 
down to continue the system, no matter what prices the associated 
masters should resolve to charge in the future. 


Malleable Iron and Steel. 


The malleable ironworks have generally good employment, 
but the current inquiry is for early delivery as a rule, neither 





buyers nor sellers being inclined to contract forward to any 
great extent. A question has arisen in the malleable trades 
as to the probable effect of the rebate arrangement on 
the considerable trade which the malleable iron makers have been 
doing in the rolling of steel bars from basic billets imported from 
abroad. These bars are sold at a lower price than the product of 
the steel makers from Siemens-Martin steel, and the trade has got 
a fair place in the market, with which the finished iron makers 
cannot well afford to dispense. This is only one of a number of 
complications now presenting themselves as a consequence of the 
rebate proposals, which has also had the immediate effect of mini- 
mising the work now being given out to the steel makers. The 
mills are, however, well employed on contracts, and there will 
probably be no lack of employment until the difficulties of the 
rebate business are settled one way or another. Inquiry from 
abroad, particularly from the Colonies and Japan, promises to lead 
to a good deal of fresh export business, and the demand for steel 
structural material as a whole is encouraging. 


The Coal Trade. 

There is little or no slackening in the demand for coals, the 
volume of the trade being greater now than at any former time 
during the present year. Shipments have been large, but there 
has been considerable disarrangement in the movements of vessels 
owing to recent storms, and this, together with shortage of wagons 
fort ansit, has caused not a little inconvenience. Coal prices are 
generally very firm and some qualities tending higher. ‘The f.o.b. 
quotations at Glasgow are, for steam coals, 10s, 3d. to 10s. 9d.; 
ell, 10s. 9d. to 1ls. 3d.; and splint, 11s. 3d. to 11s. 6d. per ton. 
Coal for manufacturing purposes sells very freely at firm prices, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Last Week’s Coal Trade, Cardiff. 

Great storms again caused lessened tonnage, and inter- 
fered much with the calculations of coalowners and buyers. On 
Tuesday the lack of ready steamers and the continuance of boister- 
ous weather quite prevented a rallying market. Colliery owners 
had full order books up to Christmas, and the complaint was 
general that the stocks of coal on hand were so large that several 
pits were hampered from working, and no relief was expected 
until the delayed vessels came in. On ’Change it was reported 
that the demand for spot steamer to load immediately for Genoa 
was so keen that 10s. was paid. The Italians continued in the 
market, taking supplies wherever obtainable. 


Latest. 

Colliery owners are quite convinced that an advancing 
market is certain for the next two or three months. Smalls were 
obtainable for delivery this week at recent figures, but for later 
positions sellers are holding for higher. A great demand is expected 
for coal from continental! countries, where imports have been delayed 
during their fruit harvest. Latest quotations :—Best large steam, 
16s, 9d. to 17s. 3d.; best seconds, 1ts, to 16s, 9d.; ordinaries, 15s, to 
15s. 9d.; best drys, 16s. to 16s. 9d.; ordinary drys, 15s. to 15s, 6d.; 
best washed nuts, 14s. to 15s.; seconds, 13s. 6d. to 14s, 6d.; 
best washed 12s, 6d. to 13s. 6d.; seconds, 11s, to 12s.; best 
bunker smalls, 7s. 9d. to 8s. 3d.; best ordinaries, 7s, 3d. to 7s, td.; 
cargo smalls, 6s. to 7s.; inferior smalls, 6s, 3d. to 6s, 9d.; best 
Monmouthshire black vein, 15s. 3d. to 15s. 6d.; ordinary Western 
Valley, 14s. 6d. to 14s, 9d.; best Eastern Valley, 13s. 9d. to 14s, 3d.; 
seconds, 13s. 3d. to 13s. 6d. Bituminous: Very best households, 
17s, to 18s.; best ordinaries, 143. 6d. to lis, 6d.; No. 3 Rhondda, 
17s. to 17s. 6d.; brush, 13s, 3d. to 13s. 9d.; smalls, 10s, 3d. to 
10s, 6d.; No, 2 Rhondda, 12s. to 12s, 6d.; through, 9s. 6d. to 10s. ; 
smalls, 6s. 3d. to 6s. 9d. Patent fuel, 16s. 3d. to 17s. Coke: 
Special foundry, 24s. to 25s.; foundry, 18s. to 20s. 6d.; furnace, 
16s. to 17s. Pitwood, 28s. to 30s., ex ship. 


Newport (Mon.) Coal. 

The continuance of stormy weather affected tonnage con- 
siderably, and the result was a smaller total than would otherwise 
have been the case, though as showing the reputation of Welsh 
coals there was still a large output. The export was 67,620 tons 
coal to foreign destinations and 18,730 tons coastwise. The steam 
coal market was inclined to be steadier, as buyers, anticipating 
labour troubles, were booking more freely. Mid-week not much 
change. Stormy weather continued to delay steamers. The fear 
of a strike is expected to increase inquiries. House coals firm. 
Pitwood scarce and dear. Latest:—Best black vein, 15s. to 
15s. 3d. ; Western Valley, 14s. 3d. to 14s. 6d.; Eastern Yal- 
ley, 13s. 6d. to 14s.; other kinds, 13s, to 13s, 3d.; best smalls, 
7s. 3d. to 7s. 6d.; 3econds, 6s, 9d. to 7s.; inferiors, 6s. tc 6s. 6d. 
Bituminous: Best households, 16s. to 17s.; seconds, 15s. to 
lds. 6d. Patent fuel, 16s. to 16s, 6d. Coke: Foundry, 18s. 
to 20s.; furnace, 16s, to 17s. Pitwood, ex ship, 28s. to 30s. Coal 
price f.o.b. less 24 for cash. 


Swansea Coals. 

Quantity of coal despatched, 83,192 tons; patent fuel, 
12,260 tons. The whole total of the week’s trade showed an 
increase of 6000 tons. The Samlet colliery was at work last week, 
but matters remained very unsettled. The men have held several 
meetings of late to discuss matters. Mid-week the conditions on 
the anthracite market continued very firm. Inquiries for Swansea 
Valley large excellent ; prices strong at the last figures, Red vein 
large, however, rather easy ; machine made nuts and cobbles 
scarce, prices marked up slightly. Beans and peas very scarce ; 
rubbly culm and duff easy. Little inquiry for steam. Latest :— 
Anthracite : Best malting, 21s. to 23s, net ; second malting, 19s. 6d. 
to 20s. 6d. net; big vein, 18s. 6d. to 19s. 6d., less 24; red vein, 
12s, 6d. to 13s. 6d., less 24; machine-made cobbles, 19s, 6d. to 
22s. net; Paris nuts, 23s, 6d. to 25s, net; French nuts, 23s. 64. to 
25s. net; machine-made large peas, lls. 9d. to 13s. 3d. net: 
rubbly culm, 5s. 3d. to 5s, 9d., less 24; duff, 3s. 3d. to 3s. 9d. 
net. Steam coals : Best large, 17s. to 18s, ; seconds, 13s. 6d. to 
14s, 6d.; bunkers, 10s, 3d. to 1ls.; small, 6s. 9d. to 7s, 9d.; all 
less 2}. Bituminous: No. 3 Rhondda, 17s. to 18s.; through, 
13s. 6d. to 14s. 6d.; small, 10s. 3d. to 11s.; patent fuel, 14s, 6d. to 
15s, 3d.; all less 24. 


Iron and Steel. 

Dowlais works were very busy all the week. The (oat 
Mill had heavy steel rails and tin bar in hand, and the furnaces, 
blast, B , and Si did good average work. At the 
end the presses were employed upon steel sleepers. The Big Mill 
was occupied with light sections of rails and a variety of material 
in the way of props and curves for colliery use. Latest quota- 
tions, Swansea Metal Exchange :—Pig iron: Hematite mixed 
numbers, 61s. cash, 61s. 3d. month; Middlesbrough, 46s. 64d. 
cash, 46s. 10d. month ; Scotch, 52s. 6d. cash, 53s. 94. month ; 
Welsh hematite, 663. to 67s. d.d.; East Coast, 65s. to 66s. c.i.f.; 
West Coast hematite, 65s. to 66s. c.if. Steel bars: Siemens, 
£4 15s. to £5; Bessemer, £4 15s. Iron ore, Rubio, 18s. 6d. to 
19s, 6d., on the basis of 50 per cent. iron. 





Tin-plate. 

Shipments of tin-plate from Swansea last week were 
72,501 boxes, receipts from works 125,285 boxes. There has been 
great pressure for immediate supplies of home rolled tin bar, more 
so than there has been forthe last ten months. Mills were actively 
engaged right up to mid-day on Saturday. Considering the 
period of the year the tin-plate trade is very busy. Latest :— 
Works with ample requirements. Ordinary plates, 13s. 7}d.; C.A. 
roofing sheets, 30g., £9; big sheets for galvanising, 30 g., £9 5s,; 





finished black plates, £11 to £11 5s.; galvanised sheets, 24 « 
£11 10s. to £11 l5s.; block tin, £188 SOs, cash, £188 be toes 
months ; copper, £56 1s, 3d. cash, £56 15s. three months ; lead 
(English), £16 10s.; Spanish, £16; spelter, £26 15s. per ton; 
silver, 23d. per oz. : 


Mr. D. A. Thomas on the Coal Crisis. 


At a banquet of a sick benefit society last week, Mr, |) 
A. Thomas said that the coal industry was at present under ;, 
serious cloud, but he had not lost hope. He was optimistic 
enough to believe that employers and men would yet mect 
under more favourable circumstances before any cessation of 
work took place, although employers were unable to entertain 
the particular proposals put forward by the workmen at tho 
conciliation meeting on Saturday. Speaking for himself, if 
these proposals were unreservedly withdrawn, and a request 
made for a meeting with the employers on one or two points 
upon which he thought the men had a legitimate grievance 
he believed that the employers would fulfil their duty in endeavour. 
ing to remove those grievances, As to the question of payment for 
work in abnormal places, he believed the present system was ver, 
faulty, and that the men had a distinct grievance, which should bv 
remedied as soon as possible. As regards lower paid workmen 
it was only right that the employer should give the case of these 
men friendly and favourable consideration, on the ground that 
they were engaged in a dangerous calling, and that their wage 
should be levelled up. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 1st, 


Prices for pig iron for the coming year have been unsettled |), 
reason of the action of the United States Steel Corporation in 
relinquishing its control over large bodies of water, and in a reduc- 
tion in freight rates not yet determined. The very low level which 
prices have reached has stimulated business in one line, namely, 
in steel for fabrication. There have been further shadings in tin. 
plate, sheets, merchant bar, and merchant steel. The tin-plate 
plants have reduced their output for the time being. The low 
prices in steel pipe have brought out quite a number of large 
orders, which promise to keep the merchant pipe plants busy. 
It is probable that the current low prices will stimulate buying, 
and by the end of this month the mills will have a gratifying 
volume of business for winter delivery. The prospective com- 
pletion of the Panama Canal has stimulated the formation of com- 
panies to engage in coastwise traffic along the Atlantic and Pacitic 
coasts. The sbipyards along the coast have within a short time 
secured the contracts for the construction of vessels, some of them 
of large dimensions. Already some of the builders have con 
tracted for material to supply the work in hand. It is evident 
that the Panama enterprise will have a permanent influence on 
the shipbuilding industry. Railroad buying is still restricted, 
though there is an increase in orders, but these orders are based 
mainly on pressing necessities. Pig iron continues dull, and unti! 
prices for the coming year can be settled there will be very little 
business on a large scale. The steel plate mills have been much 
encouraged during the past week by inquiries submitted by ship 
builders and car builders, to say nothing of inquiries from engi- 
neering firms engaged in construction. The exports of copper for 
the month past total about 50,000,000 lb. Inquiries from 
domestic sources are limited to present needs. Tin deliveries for 
October were 3100 tons, Several arrivals are due which will add 
materially to stock in hand. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Kerr, Stuart AND Co., Limited, have removed their offices 
from 1 and 2, Broad-street-place, to 5, Broad-street-place. 

Messrs. D. EpGAR GREENWOOD AND J. KILNER WELLS have 
opened a laboratory at 25, York-place, Baker-street, London, W., 
for fuel analysis. 

Fe_p BrorHErs AND Co., Limited, of 25, Budge-row, E.C., have 
been appointed by the Brenne Hangarter Works, Limited, Haspe, 
Westphalia, as its sole British representatives. 

Tue Lilleshall Company, Limited, will to-morrow, Novem- 
ber 11th, change its London office from Royal London House, 
Finsbury-square, to Billiter-buildings, 22, Billiter-street, E C. 

WE are informed that Messrs. Richardsons, of Billiter-square- 
buildings, London, E.C., have just been appointed London 
representatives of Messrs. Tait and Co., Kobe, Japan, who are 
opening an engineering department. 

J. HotroyD AND Co., Limited, engineers and machine tool 
makers, of Milnrow, near Rochdale, England, have appointed Mr. 
Vincent Gartside a director of the company. Mr. Gartside has 
been with the company for many years in various responsible 
positions. 

Watts, FixcHamM AND Co, Billiter-buildings, E.C., have com- 
pleted arrangements with the Halesowen Steel Company, Limited, 
Halesowen, Worcestershire, for the sole selling rights in London 
and district, including fifteen counties, of this firm’s English and 
American qualities of bright drawn steel, for use in automatic 
machines. 








taPID progress is being made in the construction of 
the Oakland and Antioch Ruilway, a new high-speed electric 
railway which is being built to connect Oakland and Antioch and 
the intervening territory, extending about forty miles eastward 
from San Francisco Bay. The new line is to connect with the 
San Francisco, Oakland and San Jose Consolidated Railway, the 
‘*Key Route,” and is to be operated by direct current at 
1200 volts with four 150 horse-power motors to acar. The cars 
are to be about 60ft. long and will be run at a maximum speed of 
fifty miles per hour. Service is already being given in the so 
called Valley district of the line, and a tunnel is being built in the 
hills east of Oakland to shorten the connection with that city. 
Catenary trolley construction is being installed, and power is 
purchased from the Great Western Power Company, San 
Francisco, sub-stations each of 100-kilowatt rating being situated 
at present at the tunnel four miles from Oakland and at Concord. 


AccorpinG to the Railway News considerable im- 
provements are being effected in the railway communications of 
Egypt this winter. Since last year most of the lines between 
Halfa and Atbara, and Port Sudan and Atbara, have been relaid 
with heavier rails, enabling more powerful engines to be used and 
higher speeds to be attained. The old rails have been used again 
for the construction of the new line south from Khartoum to HE! 
Obeid. Between Abu Hamed and Atbara a whole section of forty 
miles has been diverted to a new route. Hitherto the line has 
taken a cut across a piece of desert between two points on the 
Nile. This section has been a source of constant trouble from 
drifting sand, and trains were often delayed in consequence. Now 
the line has been laid along the river bank, and this new piece is 
more interesting from a scenic point of view than any other on 
the Halfa-Khartoum run. The Nile here passes through rocky 
hills, resembling those so well-known to tourists at Korosko. 
Steep ravines and watercourses run down to the river, and these 
the line is continually crossing on bridges, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 
EMPLOYMENT at the iron and steel works is satisfactory, 


BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 
PRs. the abridgment is not illustrated the Specification is without 





and some works are even vigorously engaged. An agr 

having been arrived at between the Pig Iron Syndicate and the 
Luxemburg Convention, the prices have now been finally settled 
for the next six months; they are, for Rheinland-Westphalia, as 
follows :—Hematite, M. 74. German foundry pig, No. 1, 
M. 70.50; the same, No. 3, M. 67.50 p.t., free Oberhausen ; 
Siogerland foundry pig, No. - M. 70.50 ; No. 3, M. 67.50, free 
Seiven; Luxemburg foundry pig, No. 3, M.52.50 p.t., free 
Luxemburg. For South Germany the following prices are 
quoted :—Hematite, M. 77.50 p.t., free Mannheim-Ludwigshafen, 
or Frankfurt-on-Main, or M. 78.50, free Karlsruhe, and M. 74.50, 
free Engers; foundr pig, No. 1, M. 74.50 to M. 75.50, and 
M. 71.50 p.t. to the places above mentioned ; foundry pig, No. 3, 
M.71.50 to M.72.50, and M. 68.50 p,.t. to the same places ; 
Luxemburg foundry pig, No. 3, M. 53.50 p.t., free Luxemburg. 


Manufactured Iron. 

Good reports are coming in from the manufactured iron 
department. The bar trade is in a satisfactory condition, and 
rates are inclined to advance. Latest quotations from Diisseldorf, 
dated November 3rd, are as follows :—Common basic bars, M. 103 
to M. 106, as compared with M. 102 to M. 105 previously ; basic 
plates, M. 122 to M. 124, as compared with M. 120 to M.122 pre- 
viously ; heavy — for boilermaking purposes, M. 132 to M. 134, 
as compared with M, 130 to M. 132 p.t. previously quoted. Export 
is satisfactory. The current trade in semi-finished steel is healthy, 
and specifications come in freely, both locally and on foreign 
account, Thanks to the good condition of the building trade, a 
regular inquiry is coming in for sectional iron from inland and 
foreign consumers. A steady employment is reported to prevail in 
the plate industry, and the mills are likely to be well occupied till 
far into next year. ‘his is especially the case in heavy plates, 
which were showing a slight weakness in price some time ago, 
owing to want of employment. The wire pl is in a fairly good 
condition. 


The Steel Convention. 

The sales of the Steel Convention in September of this 
vear were 553,643 t., as compared with 548,333 t. in August of 
this year, and 483,638 t. in September, 1910 ; 324,166 t. were bars, 
as compared with 318,482 t. in August of this year and 280,102 t. 
in September, 1910 ; drawn’ wire, 68,924 t., as compared with 
67,788 t. and 60,933 +t.; plates, 93,060t., as compared with 
96,356 t. and 83,010 t.; pipes, 17,708 t., as compared with 17,189 t. 
and 18,247 t.; castings, 49,785 t., as compared with 48,518 t. and 
46,346 t. 


The German Coal Market. 
Demand has been increasing during the past week, and 
the want of wagons is, therefore, all the more keenly felt. 
Quotations are unchanged. 


Satisfactory Accounts from France. 


General occupation during the last two months has been 
brisk ; here and there only are complaints heard concerning in- 
sufficient employment. The rolling mills of the Nord and East are 
briskly engaged on plates, and the terms of delivery are very long ; 
in merchant bars a want of employment has been noticeable, and 
the mills have frequently taken in orders regardless of price. For 
Government and private railways contracts continue to be placed, 
and rails, as well as army and marine requirements, are being 
bought freely. The order for 1800 wagons given out by the State 
Railways in August has been granted to the Franco-Belgian shops 
Dyle et Bacalau, in Bordeaux. and to some wagon shops 
in Auzin, Lyon and _ Fourchambault. The Chemin de 
fer de l'Est and du Nord are both contemplating heavy 
purchases in passenger and goods rolling stock, and prices being 
suitable the total order will amount to 3000 wagons, A very 
regular activity continues to be reported from the Departments 
Loire et Céntre, the shops being principally engaged on army and 
marine requirements; the works of the Nord are competing 
strongly here, their raised output making them very keen rivals. 
The steel works of Denain and Auzain will soon have eight blast 
furnaces at work, while the Aciéries de France, Aciéries du Nord 
at del’Est, and the Outreau works will blow in additional blast 
furnaces ; thus twenty-four blast furnaces will be at work in the 
above-mentioned districts, and the output will reach one million 
tons. Last year it was hardly 500,000 t. Regarding the output 
in basic and forge pig, and in finished iron, the Nord has easily 
been first, producing 194,000 t. forge pig, or one-third of the total 
output; 800,000 t. basic, or one-fourth of the total make; and 
695,000 t. finished iron, or nearly one-half of the total output. In 
the Haute Marne rates are satisfactory, iron and steel bars 
realising 170f. to 175f. p.t., special sorts 180f. to 190f., while in 
the Nord and East only 155f. to 160f. and 170f. to 180f. p.t. are 
quoted for the same quality. Heavy plates, too, are higher in the 
Marne district, fetching on an average 230f. p.t., as compared 
with 190f, to 200f. in the Nord and East. Strong efforts are being 
made to raise the French export. Last year, with a total output 
of four million tons pig iron and three and a-half million tons 
steel, only about 115,000 t. pig iron and 200,000 t. steel were 
exported, which is very little when compared with English, 
German, and Belgian exports. Prices for pig iron have not been 
altered, while the quotations for finished iron have advanced in a 
few cases ; heavy plates and galvanised sheets have risen 15f p.t. 
during the last few weeks, and girders 5f. since the Ist of July. 
Stocks in girders are very low in Paris ; inland consumption in all 
sorts of hoops and rails is very active. 








THE INSTITUTION OF AUTOMOBILE ENGINEERS AND APPRENTICES. 

As is now well known, the Institution of Automobile Engineers 
has collected a lot of information with regard to the terms and 
conditions for taking apprentices and pupils which are in vogue in 
the various automobile works in the country, and this information 
is placed at the disposal of parents and guardians without charge. 
Already some 125 applications have been made for information, 
and some 40 parents have interviewed the secretary on the subject, 
and the scheme is evidently appreciated by those who have sons or 
wards with an engineering bent. The utility of the department 
would be greatly increased if manufacturers who have not already 
done so, would apply to the secretary for a form to fill up 
regarding the conditions obtaining in their works, and if they 
would also inform the secretary as to the probable dates at 
which vacancies will occur in their works. 

Motor BarcEs.—An attempt has been made by the Canal 
Motor Navigation Syndicate, Limited, of Norfolk House, Laurence 
Pountney-hill, E.C., to develop motor traction on the canal 
systems in this country, Its operations, which have been carried 
out jointly with J. W. Brooke and Co., Limited, of Lowestoft, 
have met with a considerable measure of success, experimental 
motor barges running between London and Birmingham and in 
other directions having given, so we understand, good results. 
The barges are 71ft. 6in. long, have a beam of 7ft., and carry 30 
tons of merchandise on a draught of 8ft. 6in. Each is fitted with 
ald horse-power Brooke paraffin engine, which gives the boat a 
speed of 3} miles per hour on, so we are informed, a remarkably 
small fuel consumption, the cost working out at considerably lower 
than that of horse traction. We gather that the outcome of the 
experiment has been so satisfactory that large developments are 
pos the future, and additional barges are already being 

cted, 





Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
26, thampton-building Ch y-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 





INTERNAL COMBUSTION ENGINES. 


26,570. November 15th, 1910.—IMprovepD FoUR-STROKE CYCLE 
INTERNAL COMBUSTION ENGINE FOR FLYING MACHINES, 
Maximilien Goldberger, of 17, Rue des Ouches, Argenteuil, 
Seine, France. 

The distinguishing feature of this invention is the fact that the 
pistons are stationary. The cylinders reciprocate out and in on 
the pistons, and communicate their motion to the overhead cranks. 
The valves are arranged in the head of the piston, and are driven 



































from a cam shaft passing across and beneath the cylinders. The 
details of the invention are fully described in the specification, but 
we will not here summarise them, as they are more or less obvious 
from the engraving. All we need say is that the sparking plugs A 
are connected by flexible conductors to the distributing gear, and 
that a gravity system of lubrication is adopted. The oil reservoir 
is shown at B.—October 18th, 1911. 


5947. March 9th, 1911.—IMpROVED MEANS FOR VARYING THE 
COMPRESSION IN INTERNAL COMBUSTION ENGINES, Charles 
Ransom, of 11, Garsiot-road, Tooting, London. 

To the head of the cylinder A a chamber 5 is connected by a 

number of esC DE. The chamber B is provided with a 

hollow circular valve F, The interior of this valve is divided by 
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partitions into a number of separate chambers GH J. Each 
chamber has a port K to register with the passages C DE. The 
ports K are not all of the same length, and are so arranged that 
one, two, or more of the chambers G H J can be thrown into com- 
munication with the cylinder by turning the handle L. A modifi- 
cation is described.— October 18th, 1911. 


TRANSFORMERS. 


25,065. October 28th, 1910.—IMPROVEMENTS IN PORTABLE DE- 
VICES FOR TRANSFORMING CoNTINUOUS ELECTRIC CURRENTS, 
Lezlie Bradley Miller, of 66, Hatton-garden, W.C. 

Referring to the various drawings and diagrams A is a resistance 
in the main circuit and F a resistance in the shunt circuit, D J 
and E K are two transformers with sliding cores of fine wire O and 
P. Bis the electro-magnet which works the break C. This break 
and magnet are fixed on an insulating block Q which is held 
upright by four pegs. These go into rubber blocks in order that 
the sound vibrations shall not be communicated tothe case. AtR 
there is a nut working on a pin which passes through a hole in a 
piece of metal to which the spring of the armature is screwed. 
The pin is in electrical connection with one end of the winding on 
the electro-magnet. When the nut R is removed, and the wire 
taken from the terminal V at the top, the whole break—without 
the electro-magnet—can be withdrawn, and another substituted. 
At the back of the break block there is the condenser G, with one 
terminal connected by flexible wire to the terminal V at the top of 
the break, and the other to the resistance F. S is a tumbler 
switch for the main circuit ; T a two-way tumbler switch for short- 
circuiting D and E; or using both. N, L, M are sliding pins 
which can be pushed through a hole on one terminal into the near 
terminal, when it is desired to short circuit either of the secondaries 
of the transformers, or the resistance F. _U is a handle for carry- 





ing the instrument. ‘I'he inductance shown in dotted lines may be 
substituted for the resistance A. _H is a small paper-and-foil con- 
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denser across the primary terminals of the two transformers. ‘I'he 
primary winding of either can be short circuited at T, T by means 
of the two-way switch.—October 18th, 1911. 


DYNAMOS AND MOTORS. 


76. January 2nd, 1911.—IMprovED METHOD AND MEANS FOR 
CONNECTING ELECTRICAL CONDUCTORS TO BRUSHES FOR 
DyNAMO ELECTRIC MACHINES, the British Thomson-Houston 
Company, Limited, of 83, Cannon-street, London, E.C. 

_ A recess is formed in one side of the carbon block, and may be 

in the form of a hole drilled therein. In the construction shown 

the recess is arranged near one of the upper corners of the carbon 
block. A passage or channel A leads from the recess to the upper 
end or face of the carbon block. Preferably after the recess and 
the passage A are formed in the brush, a coating B of copper or other 
similar material is electro-plated on the upper end of the carbon 
block. A flexible conductor or pigtail C has a portion D preferably 
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in the form of a loop, which is placed in the recess, and another 
portion E passing through the passage A. The loop is spread out 
as much as possible in the bottom of the recess, and is held in 
place by cement F, which expands upon hardening, so that the 
pigtail is pressed into intimate contact with the carbon block. The 
cement fills the part of the recess which is not occupied by the loop, 
and is placed therein under pressure. It is not necessary to use a 
heavy pressure in applying the cement ; it may be pressed in by 
hand with good results. Good results have been obtained by the 
use of an iron cement which is known by the trade name of 
‘‘ Smooth-on,” and which is said to consist of 70 per cent. cast iron 
filings, 25 per cent. plaster of Paris, and 5 per cent. free carbon ; 
but any cement which expands upon hardening may be used.— 
October 18th, 1911. 


1338. January 18th, 1911. IMPROVEMENTS IN BrusH HOLDERs, 
Miles Walker, of The Cottage Leicester-road, Hale. 

In order to prevent as much as possible the yielding or springing 
of the brush holder, the brushes are placed directly adjacent to 
the brush arms, which are made very massive and stiff. Each 
brush arm is provided with a broad flat surface, against which the 
brush is pressed by a spring or springs with such force that it 
requires a greater turning moment to lift the brush away from the 
brush arm than can possibly be exerted by the frictional forces 
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occurring between the brush and the commutator. For this pur- 
pose the point of application of the force exerted by thw spring is 
well inside the limits of the broad face against which the brush is 
pressed. By this means the angle which the brush makes with the 
commutator is maintained constant. The pressure of the brush 

ainst the arm is, however, adjusted soas not to prevent the easy 
sliding of the brush against the brush arm, and the latter is so 
placed with reference to the direction of rotation of the machine 
that the movement of the commutator tends to force the brush 
against the arm. For the purpose of pressing the brush against 
the surface of the commutator and to feed it forward as it wears 
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away, a spring is provided acting in a line parallel with the plane 
surface of the brush arm and in the centre line of the brush.— 
October 10th, 1911. 


PUMPING AND BLOWING MACHINERY. 


785. January 11th, 1911.—IMPROVEMENTS IN APPARATUS FOR 
COMPRESSING GASES AND Vapouks, Doctor Carl Pfleiderer, of 
23, Luiseustrasse, Mulheim-Ruhr, Germany. 

In the interior of a casing somewhat resembling that of a turbine 
pump, a shaft carries a suitably shaped body A. This shaft is 
rotated by external means, and can slide horizontally over a 
certain distance. The periphery of the body A forms on each side 
one edge of an annular orifice, the other edge being formed by 
members B, C projecting from the interior of the casing. The 
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member B is adjustable horizontally by means of the hand wheel 
D, so that the width of the annular orifice can be varied. Water 
is pumped under pressure into the casing along the inlet channels 
EE, and flows out through the annular orifices on each side of the 
member A in the form of sheets or discs. If the orifice on the left 
is varied in width the pressure on one side of the member A will 
be geater than that on the other, so that the member A will move 
horizontally until both orifices are of the same width. The discs of 
water enter the compression chamber F, and carry with them air 
or other gas admitted to the interior of the casing at G.— 
October 18th, 1911. 


LOCOMOTIVES. 


18,704. August 9th, 1910.—IMPROVEMENTS APPERTAINING TO 
Buiast Pirgs FOKk LOCOMOTIVES AND LIKE ENGINES, John 
Kay, 29, Hopkins-street, Longsight, Manchester. 

One limb of the ordinary breeches pipe is provided with a valve 

A. This valve allows the steam from one of the cylinders to be 
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diverted, if so desired, into an extra escape pipe B inside or outside 
the smoke-box. This arrangement permits of the blast being varied 
without incurring additional back pressure.—October 18th, 1911. 


MACHINE TOOLS AND SHOP APPLIANCES. 


2772. March 25th, 1911.—IMPROVEMENTS IN THE METHOD OF AND 
MEANS FOR PRODUCING CasTINGs OF STEEL AND OTHER METALS, 
A. C. Rogerson and A. F. Halstead, of Beyer, Peacock and 
Co., Limited, Gorton, Manchester. 

The engraving shows the invention applied to the casting of a 
locomotive wheel centre. The moulding flask is provided with a 
mouthpiece A attached to the cover of the flask by set screws. 
The metal is poured in until it rises in the mouthpiece to a sufficient 
level. The surface of the metal is then covered with charcoal and 
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an air tight cover B is clamped over the top of the mouth-piece 
A copper ring may be used to secure air-tightness. The cover is 
provided with an inlet pipe C whereby compressed air is admitted 
to the surface of the head. The pressure is gradually increased by 





voading the safety valve D on the cover. In this way, as the 


casting shrinks, the still molten metal in the head is forced into the 
cavities formed by such shrinkage. The lower engraving shows 
the wheel as removed from the moulding flask.—October 8th, 1911. 


AERONAUTICS. 


11,451. May 11th, 1911.—IMpROVEMENTS IN APPARATUS FOR 
INDICATING THE COURSE OF A BALLOON, AIRSHIP, AND THE 
LikE, Rear-Admiral Giovanni Mirabello, of San Fantino, No. 
1909, Venice, Italy. 

In a circular hole in the bottom of the airship a ring A capable 
of rotation about its vertical axis is arranged. ‘To a point B on 
the inner surface of this ring a cord C is attached. A fork D 
carried by the ring A diametrically opposite to the point B guides 
the cord C. The end of the cord carries a sweep net or other 
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device offering a suitable resistance. ‘This resistance acting on 
the ring A will cause the latter to set itself always in line with the 
cord. The ring is provided with uprights E which support a 
windlass F and a marine compass G. The guide line of the 
compass will indicate the course of the airship on the compass 
card. When it is desired to wind up or wind out the cord C it is 
unhooked from the point H and attached to the hook at J. A 
modification is described.~—October 18th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





998,872. SreaAM PirE voR Locomotive ENGINES. F. /. Cole, 
Schenectady, N.¥.—Filed April 8th, 1911. 

The cylinders are of the half-saddle type. The valve chest is 

connected to the smoke-box by an outside steam supply pipe. 


[998,872] 








Inside the smoke-box there is a steam conveying member uniting 
the main steam supply pipe of the boiler with the external steam 
pipe to the cylinders. There are six claims. 


1,004,639. Pneumatic TirE Rim, S. C. Force, Sun Francisco, Cal. 
—Filed January 6th, 1910. 
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The construction of this wheel is too clearly shown to render 
description necessary. There is only one general claim. 


1,004,664. ConpENser M. Leblanc, Paris, France, ussignor to 
Société Anonyme pour l Exploitation des Provédés Westinghouse- 
Leblanc, Paris, France.—Filed December 5th, 1906. 

This is a fairly well-known condenser, the granting of a patent 
for which has been delayed. The invention consists in the com- 
bination with a centrifugal pump constructed so as to separate 
water from air-and to discharge the water, of a condensing 
chamber connected to the inlet of the pump and constructed so 











that air passing therethrough is compressed, a water spray nozzle 
in this chamber and an air pump are connected with the centri. 





fugal pump in such a manner that the air in it is removed inde- 
pendently of the water discharged therefrom. There are tive 
claims. 
1,004,706. Stream Generator, 1). Stark and A. R. Carlyle, Sun 
Francisco, Cal.—Filed January 24th, 1910, 
The construction of this boiler is very clearly shown in the 
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engraving. The sides are of fire-tiles lining an iron casing. ‘The 
course of the smoke is shown by the arrows. There are four rather 
long claims. 


1,004,816. AvTOMOBILE Fink Enaing, J. L. Poultney, Haverford 
Pa., assignor to J. Boyd and Brother, Inc., Philadelphia, I'a., 

a Corporation of Pennsylvania.—Filed June 24th, 1910. 
The single claim is for the combination of a shaft, a change-speed 
transmission mechanism for driving at different speeds a differentia! 
and brake sleeve driven by this shaft at different speeds, a whee! 





driving gear driven by said shaft, a pump, means interposed 
between the pump and sleeve for driving the pump, and devices 
for connecting and disconnecting the shaft and wheel driving gear 
and the sleeve and pump. 








ConTRACTS,—During the last month the Yorkshire Boiler Vou- 
any, Limited, has booked two orders for its boilers for South 
Wales, and has also secured an order for one 24ft. by 8ft. 6in. 
boiler for one of the largest and best-known firms in Lancashire. 
Joseph Kaye and Sons, Limited, South Accomodation-road, Leeds, 
and 93, High Holborn, London, W.C., have again secured the 
whole of the contract for the supply and delivery of their patented 
seamless serrated oil cans fitted with their latest patented thumb 
button—patent No. 2775, February 3rd, 1911—to H M. naval 
establishments for the next three years ending 1914.—The Hors- 
fall Destructor Company, Limited, has received an order from the 
Corporation of Southend-on-Sea for the supply of two of its 
—— refuse-collecting vans, with balance tip action and com- 
ined windguards and cover lids.—Lobnitz and Co., Limited, 
Renfrew, have completed delivery of a suction dredger for the 
Buenos Aires Western Railway Company built under the direc- 
tion of Messrs, Livesey, Son and Henderson, engineers to the com- 
pany. 
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RIFLED ARTILLERY. 
By Sir GEORGE GREENHILL, 
Tu object of rifling a gun, and the appropriate angle 
to give the spiral line of a groove, was investigated in 


articles in THE ENGINEER of November 22nd, 29th, and 


December 6th, 1907. The spin imparted by the rifling 
should be just sufficient and no more than is required for 
the clongated shot to preserve a steady flight through the 
air in ihe axial direction of the length of the shot; and 
then , projectile of greater weight and ranging power can 


be fired, greater than if the bore was smooth, and the shot 
restricted to be spherical. 

The theory is analogous to the gyroscopic action of a 
ming asleep on its point. Professor Perry has 


pe oured in his book on the Spinning Top by a Kinder- 
garten treatment to present the gyroscopic theory in a 
jopula form, asserting that there are very few mathematical 
Pyplanations of phenomena which may not be given in 


quite ordinary language to people who have an ordinary 
amount of experience. But his method is skating on thin 
e, reidy to break down at any difficulty, and drown the 
novice in the black water underneath of the Elliptic Func- 
tion ; and it would fail to explain the more complicated 
question of the behaviour of an elongated body spinning 


in the air. 


ic 


The top by reason of the dynamical stability of its rota- 
tion can raise itself erect against the gravity which tends 
to drag it down ; and in the elongated shot it is the reaction 
of the surrounding air medium, striving to set the axis 
across the motion, which must be counteracted by the 
gyroscopic property of the spin, to preserve the axial 
motion, and check the tendency to a progression broad- 
side and all leeway, as we see in a card or leaf falling 


through the air. 

Given spin enough from an angle of rifling appro- 
priate, there is no practical limit to the length in cali- 
bres of the shot; and it is not difficult to foresee 
that Whitworth’s prediction made fifty years ago will soon 
come true, and we shall have 6-calibre shell fired from 
the heaviest gun, with great-ranging and striking power 
on a moderate velocity. The German naval artillerist 
will be the first to make this advance; as our authority 
is quite content for us to take a back place in artillery 
science, and follow timidly in the rear of the progress 
abroad. 

The bistory of the theoretical treatment, published in 
Tur ENGINEER, dates from the muzzle loading days, when 
our gunner was delighted to get back his beloved old 
muzzle loader, in defiance of reasoned opinion every 
where else in the world. A design was sanctioned by the 
Ordnance Committee of a short chubby muzzle loading 
howitzer, only about 4 calibres long. The official genius 
Thumb, judging by eye in so short a length, could not 
detect by sight any angle of the rifling, until he had made 
it as great as 11 or 12 deg., giving a pitch to the rifling 
of 16 calibres; and this was approved for manufacture. 
But the estimation by sight is very misleading ; looking 
through a rifled gun the eye is deceived by the number 
of calibres in the length of the bore. Thus anyone com. 
paring in this way the rifling of a field gun, 15 calibres 
long, and an infantry rifle, 30 calibres long, would come 
to a wrong conclusion about the relative angles of twist. 

When this howitzer came to be fired, the reaction of the 
shot on the grooves was large enough to twist the tube 
round inside the jacket; this sheared the copper vent 
plug, and the gun spiked itself automatically, and the 
practical life of the gun was one round. So these 
howitzers vanished from service immediately. My 
attention was directed thereby to the theoretical calcula- 
tion of the angle of rifling appropriate ; but as the mathe- 
matical treatment is not of the most elementary Kinder- 
garten nature, it was abovethe head of the Ordnance 
Committee, which displayed no apparent interest in the 
discussion. As for Thumb, he professed to be annoyed 
at my presumption, although there is evidence, as I pro- 
pose to show, that he took more notice of the formula 
than he cared to avow. Many years later, when the 
rifling question came up again for discussion, the Ordnance 
Committee was invited to express an opinion on the 
utility of the theory, and gave the memorable official 
reply : “The formula agrees with what has been found 
out in practice.” This implies that the official genius 
Thumb was allowed to fumble about in a blind way at 
great expense for all these years, when he had the formula 
ready to hand all the time. The Committee, however, 
could say then: ‘“ No use has been made of the formula,” 
and with a clear conscience, even if the divergence of 
opinion amounted to as much as a minute of angle in the 
rifling, as calculated or sanctioned ; evading the theory as 
easily as a patent would be evaded, if it gave the chance. 

But then a committee is always reluctant to express 
any approval, for fear of a reprimand from headquarters, 
and so it plays carefully for safety. One of them has put 
their philosophy into the form of the syllogism: (1) That 
man Js wise who does right ninety-nine times outof a hun- 
dred; (2) Of a hundred ideas brought before us, ninety- 
nine are worthless. Conclusion: We are wise men to 
reject everything. The conclusion implies at the same 
time an abdication of all judgment and authority, the 
ver purpose for which the Committee is instituted 

tue Table of Rifling on page 561 of THe ENGINEER, 
December 6th, 1907, is intended to give the angle of 
departure of the groove; and in a short gun, such as our 
howitzer, provided it did not slip its jacket, this angle 
may be taken as indistinguishable from the angle given 
in manufacture by the rifling tool. But in a modern gun, 
Say a 12in. or 13in., the unsupported chase is long enough 
for the torsion to be quite appreciable, three or four 
minutes of angle, due to the reaction to spin of the shot 
in wringing the neck of the gun; especially as the elastic 
resilience is taken up almost entirely in the inner tube, 
and the wire winding contributes little or nothing to the 
torsional rigidity. The torsion shaft meter described on 
page 400, October 21st, might help in the measurement. 
So when the table on page 561, December 6th, 1907, gave 





an angle of 5 deg. 57 min. as suitable for a shell 3.7 calibre 
long, and the genius Thumb raised this angle to 6 deg., 
a pitch of 80 calibres, for luck in round numbers, he was 
righter than he knew he was, and could still say, “ No 
use has been made of the formula.” But still he was not 
right enough. 

With the leisurely rate of fire of the land gunner, there 
is little to choose between these two angles, as the gun 
keeps cool. But recent history has shown that a naval 
engagement must now be carried out with an uninterrupted 


Aire of maximum rapidity, and a most interesting experi- 


ment was commenced a few years ago, but not carried 
through to a full conclusion; and it attracted no atten- 
tion at the time, although so full of practical interest. 

A battleship in course of time had become obsolete ; butas 
the guns had rarely been fired, and the magazine was full 
of ammunition, the admiral decided, before the ship was 
withdrawn, to utilise the opportunity for some battle 
practice under real modern requirements. The ship was 
to steam round the target at an appropriate range, and 
the guns were to be fired as fast as they could be loaded, 
hammer and tongs, for the few minutes the ammunition 
would last, by which time the guns would be worn out. 

For the life of a modern gun is only a matter of four 
or five seconds, reckoned by the time the shot is passing 
up the bore; and this, with the time of recoiling and 
loading, does not amount to many minutes, The guns, 
we learn, made excellent practice, but only for the first 
five minutes ; after that the shooting became very wild 
and the target could not be struck. Here was a mystery 
I was asked to explain, and very baffling it seemed at 
first. But then it struck me that the gun must have 
become so very hot after five minutes’ fire as to reduce 
very appreciably the rigidity modulus of the steel, so that 
the muzzle, instead of twisting through three or four 
minutes, would probably twist throvgh an angle nearly 
double, and the effective angle of departure of the rifling 
would have fallen below the theoretical angle, and so the 
shot became unsteady in the air. In the hot gun the 
angle of departure from the rifling will have sunk some 
six or eight minutes below 6 deg.,and will have fallen 
below the 5 deg. 57 min. of the formula, As the shot 
then became unsteady, the conclusion is that the theoreti- 
cal value of the angle in the table of rifling is correct 
within one minute of angle; also that the genius Thumb 
had not put on extra allowance enough to the theoretical 
angle to compensate for the twisting of the chase, and 
had not taken into account that the gun is required to 
shoot incessantly in a modern naval engagement. <A 
land gunner probably, a rate of fire fast enough to make 
the gun very hot never dawned on him. 

Thumb should have increased his angle to over 6 deg., 
and made the pitch of the rifling more like 29 
calibres, to be on the safe side for naval artillery. “An 
ounce of practice is worth a pound of theory ’—the saying 
was. But here the ounce of practice required by the prac- 
tical man would cost something like £25,000—£10,000 
for the ammunition and £15,000 for a gun worn out; all 
to discover by practice whether he could rely on the 
theory. 

Our last battleship, the Orion, has returned from gun- 
nery trials of a confidential nature; but the guns could 
be heard a long way off, and there could be no secrecy 
about the number of rounds fired; these counted up to 
very few, so we have no assurance that the guns would 
not fail if fired rapidly enough to become hot. The situa- 
tion is serious if the heavy guns of our super-Dreadnoughts 
are going to fail us after the first five minutes of the next 
naval engagement and refuse to shoot straight; and we 
have no guarantee of practical experience that this will 
not happen, judging from the uncompleted experiment 
described above. 








LOCOMOTIVE EXHIBITS AT TURIN. 
No, III.* 


Tur Wurtemberg State Railways are represented at the 
Turin Exhibition by a locomotive built by the Maschinen- 
fabrik Esslingen, Wurtemberg, and the Costruzioni Mecca- 
niche, of Saronno, Italy. This engine is particularly 
notable for its admirable general proportions and fine 
design, together with certain new features of interest in 
its boiler and accessory parts. 

By reason of the high speed required and heavy loads 
to be drawn, the specification stipulated that the general 
design “should comprise four cylinders, and, having 
regard to economical efficiency, the compound system 
should be adopted,” in addition to the use of superheated 
steam. The load, to be drawn at a speed of 62 miles per 
hour even in bad weather, is 350 tons, excluding the 
weight of the locomotive. On long straight inclines of 1 
in 100 the speed has not been less than 37 miles per hour, 
or less than 34 miles per hour when this gradient has 
curves of under 700 m. radius. The maximum speed is 
limited to 68 miles per hour, so that there is little latitude 
between the minimum requirement for level lines and 
the maximum permissible on a slightly falling gradient. 

The boiler of the engine exhibited at Turin is fitted 
with superheating pipes in the flues. These pipes, instead 
of being bent in loops or connected with the usual 
“ Allchin ”’ union caps, have special steel ends welded to 
them—see drawing on page 507. The divided header is 
of the well-known Schmidt type with bolted-up pipe 
joints. The flues containing the superheater pipes have 
corrugated ends at the fire-box extremity, the elas- 
ticity thus obtained tending to reduce the excessive 
expansion stresses on the fire-box which would otherwise 
result from the use of rigid flues of 5}in. diameter. In 
the dome, which is covered by the same casing as the 
sand box, there is a Schmidt and Wagner patented 
throttle valve. Steam is distributed to the high-pressure 
cylinders by Schmidt patented piston valves. 

On account of the high temperature of the steam, each 
of the high-pressure cylinders is cast separately and keyed 
to its fellow. This allows of the independent dilation move- 


* No. IL, appeared October 20th. 





ment of each cylinder. For the use of superheated steam 
the smaller pistons have three rings each, one pro- 
vided with concentric grooves and steam pressure holes. 
All the piston-rods and tail-rods are bored out hollow and 
work in metallic packings of the Schmidt type. The inside 
high-pressure cylinders are made much larger than usual, 
with respect to the volume of the low-pressure cylinders, 
and as they are inclined there would have been insufficient 
room for the piston valves above them without raising the 
boiler or setting the cylinders farther back so as to reach 
a lower level. The latter plan has been followed, as 
shown in the longitudinal section of the general draw- 
ing. This brings the inside cylinders a half-length 
behind the outside cylinders, and correspondingly reduces 
the length of the piston-rods. The latter are, however, 
lengthened sufficiently to allow the connecting-rods to clear 
the front coupled axle. This obviates a resort to the 
complication entailed in two “divided” driving axles, 
bifurcated connecting-rods, or similar devices. 

The usual special arrangements and _ accessories 
entailed by the employment of superheated steam are 
applied with slight variation. Two six-way oil pumps for 
high-flash oil are situated just at the rear of the smoke- 
box on each side of the engine. All cylinder covers 
are fitted with relief valves which are intended to 
save the smashing of the cylinder covers when, if the 
regulator be opened too wide at starting, a great volume 
of steam, still insufficiently superheated, comes into con- 
tact with the cylinder walls and condenses rapidly. The 
springs of the relief valves are liable to alteration 
under the great heat of the steam, but this defect is 
readily discovered by proper supervision. Snifting 
valves are also provided for preventing the suction of soot 
and cinders into the cylinders when the regulator is 
closed as such matter actively attacks the highly heated 
metal surfaces, and may at times ignite in contact with 
the superheated steam. There is also a by-pass valve 
which prevents excessive compression when running with 
a closed regulator; but as the locomotive is a compound 
normally working with long cut-offs and lessened periods 
of compression, the usual automatic operation of this by- 
pass is replaced by an ordinary hand lever. 

The automatic control of the superheater damper 
flaps is effected by the usual servo-motor placed on 
the left-hand side of the smoke-box—see cross section. 
A pyrometer is situated on the fireman’s side of the cab. 
On the driver’s side are placed several gauges, such as 
the valve chest steam gauge, the usual boiler steam 
gauge, and the smoke-box vacuum gauge. The blow-off 
cocks for the cylinders are operated by a small servo- 
motor. 

The engine, as a whole, is of the standard Ceniral- 
European type. All the cylinders are placed nearly in 
line, and all the main rods drive on to one balanced 
crank axle. There is a piston valve for each cylinder, 
and each pair of valves on the same side of the locomo- 
tive is actuated by one valve gear of the Heusinger-von- 
Waldegg type. The connection to the inside valves is 
made by a simple rocking shaft with arms. The engine 
always works as a compound, and has no starting steam 
cock for supplementing steam admission to the low- 
pressure cylinders.” Instead, use is made of the by- 
pass valves which ordinarily, when coasting, equalise the 
pressures on both sides of the pistons in superheated 
steam simple locomotives. By means of these by-passes 
it is possible to send steam to both sides of the high- 
pressure piston, and so on into the low-pressure valve 
chest, should it happen that the high pressure valve is 
closed, or closing, and that it is necessary to turn the 
engine cranks through a fraction of their circle until the 
high-pressure valves open. When this is effected the 
engine starts away rapidly, as usual with compound 
expansion and equi-balanced piston loads. The exhaust 
steam passes through a short pipe into the receiver of the 
adjoining low-pressure cylinder. A D pipe, traversing 
the smoke-box at its front end connects together the two 
receivers, the total volume of which is 3.95 times the 
volume of one high-pressure cylinder. This proportion 
is that usual with saturated steam of a similar pressure, 
and is calculated to ensure a constant steam pressure in 
the receiver. Certain combination valves are fitted to 
the receivers. These serve the double purpose of limiting 
the steam pressure in the receivers and relieving the 
vacuum therein created when the regulator is closed. 
The pressures in the receivers and therefore also the 
back pressure on the small pistons, are, with all cylinder 
cut-offs equal, determined by the ratio of the cylinder 
volumes. This ratio is only H.P. : L.P. =1: 2.16. 
The steam is of 213 lb. per square inch maximum boiler 
pressure and is superheated to 325 deg. Cent. The low- 
pressure piston valves have double inside-admission 
steam ports and double exhaust ports. The blast pipe is 
forked and has a large volume; these two arrangements, 
based on recent experience, tending to reduce the back 
pressure of the final exhaust, and so sensibly to increase 
the power of the engine. 

The engine is carried on six-coupled wheels with a 
four-wheeled bogie in front and an Adams’ radial trailing 
axle under the foot-plate. On account of the rearward 
position of this axle the weight of the fire-box is thrown 
forward upon the driving wheels. The bogie pin is placed 
4in. behind the middle of the bogie truck, so that the rear 
axle is further relieved of a part of the fire-box weight, 
and at the same time the bogie is enabled to take curves 
more smoothly. The weight on the drivers is about 
16 tons per axle. The cranked axle is of the ‘de Glehn”’ 
type, Z form, with circular crank cheeks and forged from 
a single ingot of nickel steel. All the other axles are of 
crucible steel, and every one is hollow, the bore being 
23in. The crank-pins are also hollow and have the same 
bore. 

The Adams’ radial axle has a displacement of 3in. on 
either side, and is uncontrolled by springs; the bogie 
truck has a traversing pin, and its lateral movements 
are controlled by plate springs. Special steel of high 
elastic limit is employed for the driving and trailing 
wheel bearing springs; Siemens-Martin steel is used for 
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the bogie springs. The trailing and rear-driving wheel 
axles have their springs equalised by means of the bell- 
crank arrangement shown in the longitudinal section, the 
other driving axle springs being equalised by ordinary 
balance levers. The engine is connected to its tender by 
a coupling of the Prussian type. 

With its four cylinders and the regular axle torque due 
to the long cut-offs, the locomotive is said to be a par- 
ticularly smooth-running machine at all speeds up to the 
maximum of 68 miles per hour, whether on a straight 
line, on curves, or with light or heavy loads. 


combustion, almost without smoke. 


production of the boiler. 





durability of the apparatus. 
The apparatus consists of a 
a fin. cock h, and leading it 


. 








pipe b, taking steam from 
ya branch pipe to two | been employed for long tunnel train services, 


In such an application, un- | around it, as will be seen by reference to the eng 
doubtedly ameliorating the combustion of smoky German | It is very deep, 
coal, the net advantage depends upon the simplicity and | 2m. by 2m. There are two circular fire-box doors fitte 


| 
| 


| 
hollow bars, because the steam jets therein cause, with the locomotives from which the smoke-box residues 
the chemical combination of oxygen and hydrogen result- | obtained only evaporates about 6 Ib. of water per po oe 
ing from the disassociation of the steam, a more perfect | of fuel fired. pound 
From a given weight | 
of coal there is, it is said, a sensible increase in the steam | crown, is notable for the design of the 


The fire-box, of the wide-spreading type with round 
water Spaces 


ravings, 
and has a rectangular grat3 meneurhe 


with the latest improved Langer smoke-consuming 


arrangement, which, in its original form, has fo: years 
The fire. 
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LOCOMOTIVE OF THE WURTEMBERG STATE RAILWAYS—CROSS SECTIONS 


The cab roof is pointed, and is merged into the clothing , delivery pipes ¢ c, running below the grate, one on each | box has manganese bronze screwed stays in the three 


on top of the boiler. It is fitted with two efficient venti- side of the hinged central dropping 
lators. Wherever possible the resistance to the air has | 
been diminished to a minimum by special shapes for the the tubes d, running across the air-spaces of the bars, 
external coverings. The smoke-box door has an outer | and it thus reaches every part of the grate. The jets tend 
covering with a bullet-pointed end, the cap of which is | to oppose the attachment of clinker or coal to the bars, 
removable so as to give access to the central clamping | and thereby prevents the metal from burning. The steam 
screw handle of the usual smoke-box door underneath. | consumption is said to be slight—a quarter turn of the 
Radiation of heat from the boiler is greatly reduced by the | 4in. cock sufficing to work the apparatus—and the 
clothing, which consists of a hot-air jacket formed, as | small cost of the installation is negligible in comparison 
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GRATE FITTED WITH MENNER BARS AND BLOWER 


usual, by an air-tight steel casing. Over this are wrapped , with the increased life of the bars, the easier cleaning of 
layers of asbestos card and sheet felt enclosed in a second | the grate, the appreciable fuel economy, the improved 
or outer casing of sheet steel. | steaming power of the boiler, and the visible abatement 

Apart from the superheater the boiler is interesting for | of smoke. These claims appear reasonable, considering 
some other applications productive of a further increase | that the principle is similar to that of the Austrian 
in its efficiency. One of these is the ‘“‘ Menner” steam | Kudlicz steam-blown grate which, in stationary furnaces 
grate-bars and blower illustrated in the accompanying | fed entirely with the cinder residues of locomotive smoke 
engraving. These grate-bars are hollow, and are intended | boxes, generates 3} 1b. of steam from each pound of 
to increase the circulation of the air, ensure a more per- | smoke-box screenings. This figure, 341b., is obtained 
fect combustion of the coal, and keep themselves cool | after allowing for the steam used in the fire-blowing— 
to a remarkable extent. But the addition of a steam | that is, 5 to 10 per cent. of the total generated—and it 
blower to the grate notably adds to the utility of the might be-noticed that the coal used in the fire boxes of 





anel, which is also | upper rows and in the vertical rows at the angles. 
hollow. The steam issues from connll ites perforated in | rest are of copper, and all the screwed stays are hollow. 





The 


The boiler barrel has double butt straps on its longi- 
tudinal seams, with a triple row of rivets on each side. 
The lapped circumferential seams are double-riveted. 
The boiler-plates are 16.5 mm. thick. 

The locomotive is economical as a steam engine— 
despite the extraordinarily low ratio of cylinder volumes 
—as shown by the following table of steam consumed 
per indicated horse power :— 
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504 373 | :1:300] 98 | 1780 1250 3450 7:8 
504 373 1:100| 75 | 1900 | 1420 | 5100 | 7-7 
| 609-8 478 | 1:300| 90 | 1850 | 1400 | 42000 77 
| 609-8 478 | 1:100| 55 | 1650 }| 1260 | 6200 | 8-1 
Principal Dimensions. 
Cylinders, high-pressure, diameter ... 420 mm 
= low-pressure, diameter 620 mm 
POR GNNON 555 oss ~ 00. de 612 mm 
Driving wheels, diameter 1800 mm. : 
Working pressure ... . 213 1b. per sq. in. 
Steam temperature 300-350 deg. ©. 
cn, ia 3-95 sq. m. 
— inside— 

Fire-box Pa eee heed: obaxs 15 eq. m. 

i ee 193 sq. m. 

Superheater ... 53 sq. m. 

/ Jar eee . 261 sq. m. 
Flues, ordinary, diameter . 47/52 mm. 

»»  Superheater, diameter . 125/133 mm. 
Steam superheat pipes, diameter . 30/37 mm. 
Weight of engine, empty _... . 75-9 tons 
Adhesion weight, maximum... . 47-6 tens 
Weight loaded... ... ... ... . 85 tons 
Wheel base, rigid ... 3800 mm 
Total wheel base ... ... 2. ... 11,040 mm 
Engine and tender over buffers ... 20,430 mm 
Tender weight, empty ... 21-5 tons 

e », loaded ... 46-8 tons 
Capacity, water By kee 20 tons 
we ee 5-5 tons 
Engine and tender, loaded ... 131-8 tons 
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The general external aspect of the locomotive is very 
neat and simple. It is equipped with the Westinghouse 
brake acting on all the wheels save the radial trailers; 
with two Friedmann injectors, with Knorr’s compressed 
air sander, Coale safety valves, and Hausshaelter speed. 
indicator recorder. A jet, either of steam or compressed 
air, is provided for sweeping out the loops of the super- 
heater pipes in the flues, and for facilitating as much as 





casing by means of a series of steel columns which are shown 
in Figs. 1 and 3. It will be noted that A does not fit closely 
between the parallel faces of D and E, but has freedom for a 
slight upward and downward movement. On the upper and 


lower surfaces of A are three circular pads bored out to form | 


shallow cylinders, in which are fitted short pistons C. 1 in- 
dicates a passage or port, which communicates with the 
three shallow cylinders on the lower side of the frame A, and 

















Fig. 1—SPEED REDUCING GEAR OF U.S. COLLIER NEPTUNE 


possible the removal of deposits. A detail of some 
novelty to be noted on the right-hand side of the fire-box 
cross-section is a pivoted steel casting of considerable 
breadth for the support of the reversing rod in place of 
the customary bracket riveted to the side of the boiler. 

The locomotive exhibited at Turin is the eleventh 
built of this type and four more are at present in course 
of construction. 








MARINE TURBINE REDUCING GEAR. 


Now that it has been shown that there is no inseparable 
difficulty in the introduction of a speed-reducing gear 
between a turbine and a propeller shaft many inventors are 
directing their energies to surmounting the minor difficulties 
and obstacles which present themselves. One of the greatest 
problems where a pure mechanical transmission is employed 
is to overcome the noise and vibration which are set up when 
some thousands of horse-power at some hundreds of revolu- 
tions per minute are transmitted through toothed gearing. 
The Westinghouse Company, of Pittsburg, took up this 
question some time ago, and decided that the connection 
between the pinion and the wheel should not be rigid. The 
first solution was a gear —the Melville and Macalpine—with 
a floating frame, which will be found described in THE 
ENGINEER of February 18th, 1910. We believe we are 
correct in saying that that particular device did not entirely 
fulfil the expectations of the inventors. Ac any rate, 
it has not, as far as we are aware, been repeated, and 
for some time the company has been at work on a modified 
form, which has been fitted to the United States collier 
Neptune, and which has, so Mr. Westinghouse informs us, 
given great satisfaction on its trials. The power transmitted 
is 4000 horse-power. The pinion keyed to the turbine shaft 
runs at 1250 revolutions, whilst the screw shaft makes only 
130—nearly a 10 to 1 reduction. One set of gear as fitted 
to the Neptune is shown, with the cover partly cut away, in 
Fig. 1. It will be at once seen that in its elements it is a 
de Laval reducing gear, two helical pinions, right and left, 
driving two corresponding wheels. The main difference lies 
in the fact that the pinion shaft is not carried on rigid 
bearings, but is borne in a long sleeve, which is provided 
with three hydraulic pistons above and three below. The 
movement from the central position is trifling—say, two or 
three thousandths of an inch—but the liquid correction gives 
the gear a certain amount of elasticity, which reduces shock 
and noise, and conduces to the sweet running of the gear. 

Mr. Westinghouse has been good enough to send us a 
carefully written description of this gear, which we give | 
below :— 

The action of this hydraulically supported frame may be | 
more easily understocd by first inspecting Fig. 2, which is | 
a purely diagrammatic section stripped of all mechanical | 
detail that might be confusing, and which illustrates the 
simple elemental principles of the design. Fully elaborated | 
detailed sections are shown in Figs. 3 and 4, and the symbols 
used in the description refer to the same parts in all of the 
illustrations. 

Referring then to Fig. 2, A represents the frame carrying | 
the bearings of the pinion shaft, D is a portion of the main | 
casing, and E is a rigid strut or beam secured to the main 





2 indicates a similar port communicating with the corre- 
sponding cylinders on the top side of A. 

When the gear is working, the reaction on the pinion teeth 
will tend to force the frame A against the casing D or the 
beam E, depending on the direction of rotation. If the 
reaction on the pinion teeth tends to force the frame A down- 
wards against D, then if oil or other suitable fluid under 


the same source of fluid supply, the slightest ji ej 
tooth pressure on either side 2 the mathe woket roy gen “ 
shaft F will cause the frame A to yield at the point un 
the pressure is unduly high. In thus yielding the ‘eines 
pressure is relieved and automatically transferred to the point 
in the working face of the pinion at which the tooth pressu 
was, at the instant, below normal. ii 
The broad underlying principle of the design is, therefore 
the supporting of the pinion shaft in a frame which literally 
floats on oil, and which has no metallic or other rigid pe 
nection to the main casing. The practical application of this 


| principle involves the accurate and automatic regulation of 


the fluid pressure in accordance with the load on the gear 
The means by which this is accomplished will be understox d 
from a study of the actual detail sections—Figs. 8 and 4, 

Fig. 3 is a section through the floating frame at the middlo 
bearing. The frame is split in a horizontal plane for con- 
venience in removing or inserting the shaft and bearin 
1 and 2 are the longitudinal oil passages communicating 
with the supporting cylinders, and 6 is a duct which cony: 


v8 


_ lubricating oil at low pressure thoughout the length of tiie 


pinion frame and distributes it by means of side outlet 
the bearings and tothe pinions. Bis an arm which projects 
into the valve box G, and which contains passages commu ‘i 
cating with land 2. H isa link which hinges the frame A 

















Fig. 2—DIAGRAMMATIC SECTION 


to the casing D, so that the slight vertical motion of the 
frame is multiplied at the end of the arm B which controls 
the oil valves. For many years it has been known in a 
geueral way that if oil be fed toa rotating journal at the 
point of minimum pressure, it will be carried by the journal 
to the point of maximum pressure, and if a means of egress 
is provided the oil may be discharged against a pressure sub 
stantially equal to the maximum bearing pressure. Hereto 
fore practically nothing has been known, however, regarding 
the quantity of oil that might be pumped through a properly 
designed bearing. In the development of this gear it was 
found that by suitably proportioning the bearings and sup 
porting pistons the former could pump all of the oil required 
for floating the pinion frame. 

Referring to the section through the bearing as shown in 
Fig. 3, it will be seen that there are small passages connect 
ing the top and bottom of the bearing with the upper and 
lower cylinders respectively. The bearings draw in oil from 
the lubricating system, and discharge it through the check 
valves L into the supporting cylinders, and. were it not for 
the automatic regulating mechanism in the valve box G, 
would build up a pressure considerably greater than is re 
quired to keep the pinion bearing frame floating in its 
normal position. 

Fig. 4 is a cross section on a larger scale through the 
valve box G. If the direction of rotation of the pinion is 
such as to bring the lower setof balancing cylinders into action, 
the excess pressure will tend to raise the arm B slightly, anu 
as the ring valve N cannot follow it on account of coming up 























Fig. 3—-CROSS SECTION THROUGH CENTRE OF BALANCING GEAR 


against a shoulder, the surplus oil will escape into the valve 


sufficient pressure be introduced at 1, it will be readily seen | 
box. 


that the frame A will be lifted clear of the casing, and will : : : : 
actually float on the fluid in the cylinders. Similarly, ifthe | Referring back to Fig. 3, J is a floating packing which 
direction of rotation be reversed so that the tendency is to | prevents the overflow oil from spilling directly back into the 
force the frame A against the beam E, the introduction of main casing, and compels it to rua off through the drain 
fluid under pressure at 2 will prevent the frame A from | pipe K. This pipe discharges into an open funnel, and the 
coming in actual metallic contact with E. Since all three | constant overflow of oil is an unfailing indication that ithe 
cylinders of the set that may be in action are connected to ' gear is working properly. From this funnel the oil may 
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returned to the main casing to be circulated again 
h the lubricating system. When starting it may be 
e, though not absolutely necessary, to supply the oil 
to the supporting cylinders from an outside pressure source 
until the gear attains the normal speed, and the pumping 
action of the bearings is fully established. 

In Fig. 4 oil from such an outside source of pressure may 
be introduced at 3 and led to the upper and lower valves as 
indicated. If the direction of rotation of the pinion is such 
as to depress the frame, the arm B depresses the ring valve 
N. and the conical valve M, pushing the latter from its seat. 
The stem of the valve M is hollow, as shown in the section 
through the upper valve. When the valve M is opened, the 
nasses through the hollow stem, as is clearly shown, into 
the lower circular port in B, and thence to the passage 1— 
Fig. 3—which connects with the lower set of cylinders, and 
is prevented by the check valves 1 from escaping into the 
bearings. When the balancing pressure has been attained, 
B rises to its neutral position, allowing M to seat and 
prevent further entrance of oil. If, by reason of a reduction 
of the load, the oil pressure in the supporting cylinders 
becomes excessive, B rises slightly above its neutral position, 
relieving the excess pressure in exactly the same way as 


be 
throug 
desirabl 


oil 

















Fig. 4—SECTION OF VALVE BOX 


when the oil is being pumped by the bearings. The total 
movement of B for adjusting over the entire range of load is 
only a few thousandths of an inch. When the direction of 
rotation is reversed, the operation is just the same, except 
that the necessary functions are performed by the upper 
valves instead of the lower ones. 

From the foregoing description it will be readily seen that 
the oil pressure in the supporting cylinders is always exactly 
in proportion to the torque that is being transmitted. By 
virtue of this fact, a simple pressure gauge connected inside 
of the valve M will, if the speed in revolutions per minute be 
known, indicate the instantaneous load on the gear, so that 
the Westinghouse reduction gear is-not only an efficient 
transmission device, but a most accurate and sensitive 
dynamometer as well. 

The connections to the pressure gauges are indicated at 4 
and 5—Fig. 4. If recording gauges are used instead of 
simple indicating gauges, and a graphic speed recorder is 
connected to the gear, the charts from these instruments 
would constitute a continuous log of the power transmitted. 
The pressure gauges may be placed in any convenient posi- 
tion, and as far away from the gear itself as may be desired. 


Fig. 5, a section through the floating frame and pinion, | 
illustrates the simple way in which the lubrication of the | 
gear teeth is accomplished. The frame encloses the pinion, 
except for a portion of the circumference where the teeth 
engage with those of the large gear. From the passage 6 | 
lubricating oil passes to the ket in which the pinion is | 
situated. The shape of this pocket is such that the oil cannot 


by centrifugal force, but owing to the construction of the 
frame, it can escape only by being discharged directly into 
the teeth of the large gears just at the point of engagement. 

In Fig. 1 at the left of the casing is shown a bracket 
through the upper end of which is a screw-adjusted strut 
bearing against the pinion frame. A similar bracket an 
strut—not shown in the illustration—are found at the other 
end of the casing. These struts are for adjusting and main- 
taining constant the depth of engagement of the gear teeth. 
They do not interfere with the movement of the pinion frame 
in a vertical plane. 














Fig. 5—METHOD OF LUBRICATING PINION 


In order to obtain a flexible drive between the turbine and 
the gear, and at the same time to keep this gear in close 
proximity to the turbine, the pinion shaft is made hollow, 
and the driving shaft passes freely through this bore and is 
connected to the pinion shaft at the end farthest away from 
the turbine. This is an old and fairly well-known construc- 
tion, which has been incorporated on account of its making 
the apparatus more compact, and not because any novelty is 
claimed for it. While the Westinghouse reduction gear was 
originally designed for marine propulsion, in order to 
harmonise the high speed, which is the essential character- 
istic of an efficient steam turbine, with the comparatively 
moderate limiting speed for an efficient propeller, its adapta- 
bility for other purposes is opening up a field even broader 
than the one primarily contemplated. 

The design of direct-current dynamos of fairly large 
capacities, to operate at the high rotative speeds necessary for 
direct connection to efficient steam turbines, has always 
presented difficulties that were seemingly insurmountable. 
These difficulties have all been eliminated by interposing the 
reduction gear between the turbine and the dynamo, so that 
each element of the combination may operate at the speed for 
which it is best adapted. Similarly, centrifugal pumps for 
large capacities at moderate heads are not at all suitable for 
direct turbine drive, but turbine and pump may be connected 
through the reduction gear constituting a highly efficient and 
attractive unit. Naturally, for this sort of service in which 
the direction of rotation is never reversed, only one set of 
balancing cylinders and regulating valves is required. 

Figs. 6 and 7 illustrate applications to direct-current gene- 


| 
| 


run out, but must be picked up by the teeth of the pinion. | 
The oil, when picked up by the pinion, is thrown ofi again | 


| nation of personal errors and their results; (b) the cost of 


P : - - 
| effected by running plant only when its services are required. 


| The relative importance of these advantages depends on the 


THE AUTOMATIC CONTROL OF ELECTRIC 
MOTORS. 


MODERN automatic control gear for electric motors has 
been designed with the object of eliminating personal errors 


| and so avoiding the production of excessive starting currents, 


and also with a view of reducing the amount of attendance. 
The advantages claimed for gear of this description may be 
summarised as follows:—(a) Maintenance charges are re- 
duced by the greater uniformity of operation and the elimi- 


attendance is reduced practically to zero; and (c) economy is 


| nature of the apparatus under control, and can only be esti- 
| mated after consideration of each particular case. Auto- 
| matic control systems for electric motors are based on three 

principles—(a) Time control, (b) counter electromotive force 
| control, and (c) current control. In the first-mentioned 
system the apparatus is operated by dashpots, escapements, 
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Fig. 1i-AUTOMATIC STARTING RHEOSTAT 


or other similar devices, so that the gear always operates in 
certain period of time. With the counter electromotive 
force system the contactors may be made to control the motor 
by arranging them so that each successive contactor requires 
a higher voltage to operate it than the preceding one. They 
are connected in circuit with the armature, and as the motor 
increases its speed the counter electromotive force also 
increases and the contactors close in their proper order. 
In the third method the current is limited to a predeter- 
mined value, the acceleration being rapid when the motor 
is dealing with light loads, and slow when the machine has 
to start against heavy loads. This system is largely adopted 
by the British Thomson-Houston Company, of Rugby, and it 
is claimed to be the most satisfactory system where the condi- 
tions are such that the motor has to be started and acce- 
lerated or reversed against widely varying loads. The 
| apparatus manufactured by this firm can be applied to con- 
trol motors of any size, either for continuous or alternating 
current, and is frequently operated on the current control 
system ; but for motors of small capacity this class of appa- 
ratus is more expensive than gear arranged for time control. 























Figs. 6 and 7—THE REDUCING GEAR EMPLOYED FOR DRIVING A DYNAMO AND A CENTRIFUGAL PUMP 


The direction of rotation is always evident from an observa- 
tion of which of the two gauges is indicating pressure at the 
time. If the gauges were placed at any considerable height 
above the gear their indications would have to be corrected 
for the hydrostatic head of the oil column. 
the gauges were located at a great distance from the gear 
there might be some annoyance from leakage, solidification, 
or air pockets in the oil piping. For long-distance indica- 
tions an ingenious little device has been worked out which 
translates the oil pressure to a compressed air supply, which 
may be conducted to the pressure gauges wherever they may 
ee This translating device is indicated by O— 
ig. 8, 


rators and centrifugal pumps. These are only two out of a. 


For small non-reversing continuous-current motors up 





| large number of new opportunities for the steam turbine that | to, say, 15 horse-power, the automatic starting resistance, 
will present themselves as soon as it is realised that the | illustrated in Fig. 1, has been developed. The system of 
| handicap of inherent high rotative speed can be removed by | time limit control is adopted in this case, experience having 


| an efficiency of over 984 per cent., and that such a system is 
pow an accomplished fact. In addition to the two 4000 


| horse-power gears installed on the U.S.S. Neptune, twelve | 


| 1000 horse-power and 2000 horse-power sets have been sold 
| for driving direct-current generators and for other purposes. 
| A number of these have already been in service for some 
| months, runing at speeds as high as 3600 revolutions per 
minute, with quite satisfactory results, 


Furthermore, if | a thoroughly reliable and durable system of gearing having | proved it to be quite satisfactory for motors of this capacity. 


| It can be used for either shunt series or compound wound 
| motors, and the solenoid and resistance are designed for 
starting under normal full load at intervals of four minutes, 
| with a fifteen seconds starting period, which may, however, 
| be regulated by adjusting a dashpot. The motor circuit is 
| opened and closed by means of a contactor or elecirically- 
| operated switch on the right, which is capable of carrying the 
| full load current continuously. The switch is fitted with a 
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magnetic blow-out coil, which enables it to open the circuit 
on heavy overloads. This type of rheostat can be used for 
controlling motors driving pumps for lifting water into open 
tanks, or for feeding hydraulic accumulators. It is also suitable 
for use with motors working air compressors, capstans, lifts, 
and for any service where it is desirable to start and stop a 
motor from some remote point. For remote control it is 
only necessary to open and close the solenoid circuit by a 
small snap or tumbler switch placed in any convenient 
position. It is also possible to arrange a number of such 
switches so that the motor may be started or stopped from 
various points. When used in conjunction with a float 
switch the ‘starter may be employed for a pump motor for 
forcingswater into a hydraulic accumulator, the float switch 

















Fig. 2—PRESSURE REGULATOR 


then being operated by tappets fixed on a rod or wire con- 
nected to the accumulator casing. For motors driving air 
compressors, the rheostat is used in conjunction with the 
pressure governor, shown in Fig. 2, which consists of a dial 
pressure gauge with adjustable contacts and a small relay for 
closing the solenoid circuit. In connection with the control 
of capstans, the rheostat is operated by a pedal switch, as 
shown in Fig. 3, which is designed for fixing on top of the 
capstan case, and is fitted with a locking device to prevent it 
being used by unauthorised individuals. 

For continuous-current motors having a capacity of more 
than 15 horse-power the British Thomson-Houston Company 
recommends contactor equipments with current limit control. 
These equipments are composed of contactors or magnetically 
operated switchessof the same description"as those;which<are 

















Fig. 3—CAPSTAN SWITCH 


used on the London Underground and North-Eastern 
Railway trains. These contactors are manufactured for 
currents up to 2500 ampéres, and since they are fitted with 
magnetic blow-out coils they are capable of opening the 
circuit many thousands of times under the most severe con- 
ditions before it becomes necessary to renew the current- 
carrying contacts. As the equipment is arranged for current 
control, slow and careful manipulation of the controller 
handle, as would be required with an ordinary drum or tram- 
way type controller, is unnecessary. In fact, the controller 
handle can be rapidly thrown from one extreme position to 
the other, and the motor will be brought to rest and reversed 
without being subjected to injurious or excessive current. 
The diagram—Fig. 4—shows the connections for an 
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Fig. 4—CONNECTIONS FOR CONTINUOUS CURRENT STARTER 


automatic continuous-current starter in which current- 
limit control is employed. ‘‘ Current-limit’’ interlocks are 
used. These consist of current relays with disc contacts 
mounted on and mechanically interlocked with the respec- 
tive contactors. When any contactor is open its interlock 
is held up, and when closed the interlock is mechanically 
released, and the arrangement is such that it will either 
continue to be held up or will be dropped, according to 
whether the motor current is high or low. The system is 
claimed to be suitable for controlling shunt, series, and 
compound-wound motors. The action of the current limit 
device is as follows :—The energising of the wire F by closing 
the remote control switch S closes contactor F;. As soon as 
the line switch is closed, and before F; closes, however, the 








shunt-wound current limit coil Bis directly connected across the 
line and holds up the relay above contacts C whilst contactor 
F, closes. When this occurs the voltage at the ends of the 
coil B is that across the resistance from the point R; to Ry. 
As the speed of the motor increases and the current decreases 
in the resistance, the coil B allows its plunger to drop, thus 
closing the circuit at C. This enables contactor F, to close 
and to cut out the first section of the resistance. Thecurrent 
limit interlock used on contactor F, and on the contactors 
which closes after F. is similar to that of contactor F), except 
that a series coil D is employed in place of the shunt coil B. 
After the contactor F, closes and before F. operates, the 
the motor current passes through all the turns of coil D. 
The value of the current which allows interlock C to drop is 
sufficient when passing through all the turns of coil D to 
hold up plunger E while contactor F, is closing. After con- 
tactor F. is closed, however, the motor current no longer 
passes through all the turns in coil D, but enters at the 
middle point of the coil. The holding power of the coil for 
any given current is therefore halved, and when the current, 
which increases considerably when F closes, again falls off suffi- 
ciently, the plunger of coil D drops, closing the control circuit 
at E. This closes contactor F;, and the operation of its current 
interlock will be similar to that of interlock E on contactor 
F,. The magnetic parts of the plungers are so proportioned 
that the current required to liftthem is three or four times 
that needed to hold them up. 

Moreover, as each contactor closes it cuts out all preceding 
current limit devices, so that no possible subsequent overload 
can lift the plunger. After the contactors have closed and 
after their respective plungers have dropped, the plungers will 
therefore stay down until the remote control switch is opened, 
after which the contactors open, and in doing so they lift the 
plungersinto a position suitable for startingagain. The remote 
control switch S is shown as a single-pole lever switch, but it 
is obvious that it can take the form of a float or tappet 
switch, or a switch controlled by a pressure governor. Start- 
ing equipment of this description is claimed to_be suitable 

















Fig. 5S-STARTER FOR AIR COMPRESSOR MOTOR 


for the most arduous service: such, for example, as the 
control of motors driving heavy live roller trains in rolling 
mills. The live rollers and gearing are necessarily extremely 
heavy and possess considerable inertia, and they have to be 
started, accelerated, stopped, and reversed with the utmost 
rapidity. From the description of this control gear, however, 
it will be gathered that the starting of the motor is carried 
out in such a manner that the motor and switch gear are pro- 
tected from heavy overloads, and that carelessness on the 


‘part of the operator cannot give rise to damage to the switch 


gear or motor. The current limiting action of the gear 
renders it suitable for starting and regulating motors of the 
largest size, such as those used for driving rod and bar mills. 
The automatic starting rheostat shown in Fig. 5 was built 
for use with a 200 horse-power 200-volt non-reversing motor 
driving a large air compressor. 

The illustration—Fig. 6—shows an automatic starting 
rheostat for a 200 horse-power 440-volt three-phase slip-ring 
induction motor. The switches are similar to those designed 
for continuous-current circuits, and possess the same advan- 
tages as regards accessibility and ease with which renewal of 
the contacts may be effected. The float switch or pressure 
governor shown in Fig. 2 are equally suitable for use with 
this rheostat and also with the automatic starting com- 
pensator shown in Fig. 7. The diagram—Fig. 8—shows 
the principle on which the current-limit control is obtained 
with the British Thomson-Houston Company’s automatic 
starting devices for alternating-current slip-ring motors. 
For the sake of clearness the operating coil circuits are only 
shown. It should be understood that in the diagram each 
relay governs the short circuiting of one resistance division 
per phase in all three phases of the rotor circuit, and that 
the number of relays is equal to the number of resistance 
divisions per phase. In practice, when a large number of 
divisions is required, only two relays are used, the connec- 
tions of the contactor being arranged so that in closing, the 
contactor completes a retaining circuit for its actuating coil, 
the circuit of the relay which controlled its closing being trans- 
ferred to the next but one contactor, so as to control the closing 











of this contactor. The diagram—Fig. 8—applies to a motor 
having a three-phase stator winding and a three-phase rotor 
winding. Fis a double or triple-pole contactor switch, which 

when closed, connects the stator winding to the line. Three 
double-pole contactors are shown at 2, 3, and 4, each of which 
short circuits three resistance sections, one for each phase of the 
rotor circuit. The*coil C is directly connected across the 
line, and is brought into action intermittently. Its plunger 
is attached 'to one end of a lever, as indicated. Another 
plunger F is actuated by a series coil connected in the stator 
circuit o: the motor. This plunger’F is notlattached to the 
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Fig. 6-AUTOMATIC STARTER FOR THREE-PHASE MOTOR 


lever, but under normal conditions it isheld up by it. When 
the coil C is energised, and lifts its plunger, the lever is 
pulled away from plunger F, which latter is therefore free 
to remain in its uppermost position or to drop, according to 
whether the motor current is above or below the value for 
which the relay is set. 

The operation of the contactors and relays during accelerat- 
ing period is as follows. The closing of the remote control 
switch S completes the circuit from line B through the 
operating coil of contactor (F) to line A. It should be under- 
stood that the circuit AB constitutes one phase of the line 
from which all the control circuits are energised. The above- 
mentioned operation’causes contactor (F) to close, which starts 

















Fig. 7—-AUTOMATIC STARTING COMPENSATOR 


the motor. When contactor (F) closes its interlock disc 
completes the circuit from line B to coil C, and from there 
through the upper disc on contactor 4 toline A’. On the coil 
C being energised, its plunger is lifted and the plunger F is 
consequently released. The motor circuit has already been 
made by the closing of contactor (F), and the plunger F is 
therefore held up until the motor current drops below the value 
for which the gear has been adjusted. When the plunger F is 
released by the motor current it drops and closes the circuit 
of the operating coil of contactor 2 through the disc on con- 
tactor (F') tothe remote control switch S on lineB. As soon as 
contactor 2 closes it makes a circuit through its upper disc to 
the line, and in consequence, after the contactor has been once 
closed, it is held closed independently of the plunger F. At 
the same time the lower disc on contactor 2 completes the 
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D, which in turn releases plunger G. 
er G is released by plunger D it is still held up 
ve a current falls to the value for which the relay 
is set, after which the dropping of the plunger G causes con- 
tactor 3 to close. Acceleration occurs in this manner until 
the last contactor (4) closes, when the upper disc on this con- 
tactor opens the circuit of coils C, D, and E. This lifts 
slungers F, G, and H, but the contactors 2, 3, and 4 
iaintain the circuit closed through their respective holding 
discs. The current limit relays may be adjusted to act over 
a wide range by adjusting the air gap in the magnetic part 
of the plungers F, G, and H. ae 
Compensators of the type shown in Fig. 7 are made by the 


circuit through coil 


British Thomson-Houston Company for squirrel-cage motors 
of the largest size, and they are said to be very effective in 
vonting excessive and dangerous current rushes, such as 
liable to occur when large motors are being started with 
d-operated compensators of the ordinary type. They are 
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Fig. 8-CONNECTIONS FOR ALTERNATING CURRENT 
STARTER 
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specially recommended for the control of large sinking pump 
motors, and can be arranged so that the motors may be 
started from any one or more convenient positions. Auto- 
matic control gear of this type is said to be specially suitable 
for starting and regulating large induction motor driving 
rolling mills fitted with heavy fly-wheels. The attendant 
has simply to complete the circuit of the operating coils and 
the motor is started and brought gradually up to full speed 
without the current exceeding a certain predetermined value 
and without any further attention. Arrangments can be 
made whereby, when the motor is running on load, resistance 
is inserted in the rotor circuit, thus automatically causing a 
decrease of speed which will permit a fly-wheel giving up part 
ofits kinetic energy. Switch gear of this type has now been 
successfully controlling the large induction motors, with 
normal rated outputs up to 6000 horse-power, which drive the 
new mills of the United States Steel Corporation at Gary. 








CrystaL PALACE OLD StTuDENTs’ Society.—The seventeenth 
annual dinner of the old students of the Crystal Palace School of 
Practical 7 "% was held at the Criterion Restaurant on 
November 9th. Mr. Sidney R. Lowcock represented the presi- 
dent, Mr. Diogo A. Symons, who was abroad. Sir Fortescue 
Flannery, in proposing the toast of the Engineering School, dwelt 
upon the advantages of theoretical training combined with prac- 
tical work. He had, he said, seen at the Crystal Palace one 
student working at a lathe, while at no great distance he had seen 
another student preparing a drawing and calculations which 
referred to the particular fitting thus being made in the lathe. 
Surely this was the way in which a student should learn his pro- 
fession. Mr. Maurice Fitzmaurice, the chief engineer of the 
London County Council, proposed the toast of the Old Students’ 
Society, while Mr, Elliott Cooper (vice-president of the Institution 
of Civil Engineers) responded for the visitors. The Crystal 
Palace old students now number considerably over 2000, and it 
was pointed out that during the past year the record showed that 
between eighty and ninety appointments, some of them being to 
leading positions, had been gained by old students. A very large 
proportion of the members of the society is engaged upon works 
abroad and in the Colonies, and many of the older members hold 
positions of the first importance. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS.—A large gathering 
of members of the Institution of Automobile Engineers met 
together at the Institution of Mechanical Engineers, Storey’s-gate, 
S.W., on Wednesday, November 8th, to welcome a party of the 
American Society of Automobile Engineers which is paying an 
official visit to this country. An interesting paper on ‘‘ Chassis 
Design” was read by Mr. Howard E. Coffin, past-president of the 
society, but as it was largely extempore it is not possible to do 
more than gather one or two items. A somewhat remarkable 
point upon which the author laid stress was his opinion as to the 
great value of cork when cased in steel discs as a material for 
clutch faces. He pointed out that patents were in existence in 
America, and that this material was finding great favour, and 
suggested that as no patentsarein existence in na it might come 
into even greater favour here. Another point which was apparently 
new to most of the members lay in the author’s statement that 
the lighting of cars in America is very largely performed by means 
of cylinders containing compressed acetylene gas. When exhausted 
these cylinders can be left at depSts in even the smallest hamlets 
all over the country, and replaced by freshly charged cylinders at 
a very low cost. A further refinement consists in using a current 
from the ignition circuit for lighting the head lamps from the dash- 
board. To the motor manufacturer, the most striking statement 
made by the author was that the American Society of Automobile 
Engineers had succeeded in inducing nine of the big steel manu- 
facturers to agree upon a standardised steel, both as regards 
composition and heat treatment. If such an agreement could be 
come to in this country. it would undoubtedly be of enormous 
benefit to the manufacturer. A prolonged discussion followed the 
reading of the paper, and evoked many interesting details, among 
which may be mentioned the fact that in New York electricity 
found very much greater favour for heavy commercial vehicles— 
even up to 5 tons—doing town duty than either petrol or steam, 
and that some 10,000 electric vehicles are being turned out per 
annum. The author, in replying to the discussion, stated that the 
output of one factory would amount to no less than 75,000 cars in 
the twelve months, which drew from the chairman a comparison 
with the total output of the firms in this country giving a ratio of 
2 to 1 in favour of the single firm. 





OBITUARY. 


HOLT SAMUEL HALLETT. 


Tue death of Mr. Holt S. Hallett is recorded as having 
taken place in London on the 11th inst. Mr. Hallett 
received his early education at Charterhouse and at 
Kensington Schools, and later on studied engineering 
under Mr. Baker, the chief engineer of the London and 
North-Western Railway. For the eight years ending in 
1868 he was engaged in the construction of railways in 
Lancashire and Cheshire. And then came the event 
which really moulded his career. He was appointed to 
the Indian Public Works Department, in which he served 
for twelve years. He was sent first of allinto Burma, and 
was engaged while there largely in the building of rail- 
ways, among which may be mentioned the stretch of 161 
miles between Rangoon and Prome. This was actually 
the first railway line in Burma, and it was completed in 
1877. He also held many important positions connected 
with the railways in the province. 

To Mr. Hallett railways were a means toan end. He 
was a politician of a high order, and a pioneer gifted with 
a keenly developed gift of foresight. He saw clearly the 
important position that the country in which he spent 
these twelve years would eventually hold, and he lost no 
opportunity of advocating its development and the con 
struction of additional railway systems. He it was who 
mapped out a route for the joining of the railways in 
India with those in Burma, and this route was eventually 
adopted. 

The greatest work of his life was, however, that which 
he carried out after he left the public service. Much of it 
was performed in conjunction with Mr. Archibald Ross 
Colquhoun. Indeed, it is hard exactly to apportion to 
each of these distinguished men the correct share in what 
was accomplished. Both were animated by the one 
desire to strengthen the British position in the Far East. 
The idea of both was that this would best be brought 
about by the extension of railways. They both advo- 
cated the connection by this means of Burma—and hence 
India—with China and Siam. 

In his book, “ A Thousand Miles on an Elephant,” Mr. 
Hallett has told of his survey of the country between 
Moulmein, on the Gulf of Martaban, and Kiang Sen, on the 
river Me-Kong, which divides Siam from Annam. This 
journey was undertaken with the idea of finding the best 
route to connect Burma with China by means of a line of 
railway through Siam. Incidentally, he made a survey 
for a branch line running down to Bangkok. This work 
was performed during the years 1883-84, during which 
time it is said that Mr. Hallett explored between 2000 
and 3000 miles of country, concerning which but very 
little was known. In his travels he definitely ascertained 
the source of the Me nam-fe, the river which enters the 
Gulf of Siam a little below Bangkok. Hearing of what 
had been accomplished, the enlightened King of Siam 
consulted Mr. Hallett regarding the construction of rail- 
ways in Siam. 

It is not at all improbable that Mr. Hallett foresaw 
even as long ago as the early eighties that someday 
China would—as she is now doing—make a decided move 
in the direction of the north-eastern frontier of India, and 
he desired so to fortify our outposts in this direction 
by means of railways that any such attempt would 
be frustrated or rendered futile; but although he was 
largely instrumental in bringing about the building of 
railways up into the north-east of Burma he could not 
succeed in persuading the home Government to sanction, 
or help in the development of, railways beyond the limits 
of territory actually under British protection. It cannot 
be said, therefore, but that much of Mr. Hallett’s devotion 
was wasted. At any rate he has not lived to see the 
realisation of his dreams. 

In the early nineties Mr. Hallett turned his attention 
in another direction. He espoused the cause of the 
workers in the factories of India, and it was very largely 
due to him that conditions of employment were greatly 
improved in that country. A good deal of the credit for 
the remedial laws of 1892 and subsequent periods belongs 
to hi 


him. 
Much of Mr. Hallett’s life was given up to subjects 
which were not directly connected with engineering; but 
for all that, no one without a knowledge of this science 
could have done what he did. His purpose was to im- 
prove the existing state of affairs in India and the 
adjoining countries, and he saw that to do it no one could 
help more than the engineer. 

Mr. Hallett was made a member of the Institution of 
Civil Engineers in 1880, and was a Fellow of the Royal 
Geographical Society. 


NICOL S. ARTHUR. 


Tue death took place at 51, Rupert-street, Glasgow, on 
November 10th, of Mr. Nicol Sinclair Arthur, shipbuilder 
and engineer, who, as an inventor of shipbuilding 
machine tools, was well known in shipbuilding and 
engineering circles on the Clyde and elsewhere. The 
automatic frame bevelling machine which has been in 
use in the shipyards of this country for the past twenty- 
five years, and improved makes of which, capable of 
dealing with the heavy and varied sections now common, 
have been installed in most of the large shipbuilding 
works in this country and abroad, was originally his 
invention. More recently another invention of his—a 
roller machine for bending cold beams and other 
constructional items of ships—has been adopted. He 
was also the inventor of an automatic boiler-stoking 
system and other minor labour-saving appliances. 
At various times he patented modifications in methods 
of ship construction; one such patent, taken out about 
twenty-three years ago in conjunction with Mr. 
Johanson, then chief draughtsman to J. L. Thom- 
son and Sons, of Sunderland, anticipating—Mr. Arthur 





claimed—the longitudinal system of framing now 
extensively practised under the patents secured some 
years ago by Mr. J. W. Isherwood. A description 
of the earlier invented system is on record in the “ Trans- 
actions ” of the North-East Coast Institution of Engineers 
and Shipbuilders in the form of a paper read by Mr. 
Johanson in 1888, Mr. Arthur’s early training as a ship- 
builder was obtained in the works of Earle’s Shipbuilding 
Company, Hull, and with Denny Brothers, Dumbarton. 
He was afterwards shipyard manager with Messrs. 
Ramage and Ferguson, Leith, for some years, until he 
started shipbuilding at that port in partnership with Mr. 
J. A. Croom. Under the title of Croom and Arthur the 
firm carried on business for a good many years, engaging 
in the building of light-draught craft and coasting vessels, 
as well as in ship repair work of all kinds. For the past 
twelve or fifteen years Mr. Arthur has carried on a con- 
sulting business in Glasgow. 








MINING EXPLOSIVES. 





IN the following tables lists are given of the quantities of 
the principal explosives used in the mines of this country 
during 1910 under the Coal Mines Regulation Act and the 
Metalliferous Mines Act, and in quarries under the Quarries 
Act, in 1910. The tables also give the relative proportions 
of each explosive to the total used. 


TABLE I.—Permitted Explosives. 


Name of explosive. poor ar 4 a — 
Bobbinite .. ... 1,128,926 .. 13-1 
Samsonite gest Ses’ oss vey An . 12-4 
Monobel powder ... ... ... 706,295 . 8-2 
DS ree . 8-0 
Ammonite ae 621,801 . 2 
Rippite ... 540,354 . 6-3 
Westfalite 461 330 5-4 
Bellite 448,952 . §-2 
Roburite ... 446,120* . 5-2 
Carbonite ... 322,910 . 38 
Ammonal... 257,7764 . 30 
Stowite ee 214 222 . 25 
Faversham powder... 177,949 . Jl 
Excellite ... ... ... 177,582 , 2-3 
Rexite 173,095 2-0 
mr . 2-0 
Cornish powder ... ... ... 147.955 . be 
a remem 72 . 41-4 
Permonite 116,277 . 14 
Negro powder... ... 90, 958 1-0 
St. Helens powder... 90,017 . 1-0 
oe re 78,274 0-9 
Stomonal ... 63,277 . 0-7 
Oaklite 50,389 . 0-6 
Fracturite 48,624 . 0-6 
Steelite 44,032 . 0-5 
Amvis__.. 29,616 . 0-3 
Dominite ... 27,246 0-3 
Tutol... 25,142 0-5 
Kolax 22,865 0-3 
Minite 5 caantlbe lic! dies" stone 18,586 0-2 
PRAMS 5s o<5 Sr acc? cae eke 10,576 0-1 
Cambrite, 7615 ; 

Dragonite, 5550. 


Nobel Ammonia powder, 2900 
ree 
Albionite, 954 ... 

Russelite, 620... 

Britonite, 383... . 

Arctic carbonite, 230 

Pitsea powder, 110... 
Rendite, 106....... 

Ciydite, 10h... ... .. 
Dreadnought powder, 25 


te 


MA Faas: oe, 508 1 





TGs OS, Sa BR Seo ee 100-0 





+ Includes Ammonal not permitted. 
{ Includes Steelite. 


* Includes Roburite. 


TaBLE I].—All Explosives. 


Name of explosive. =e I — 

Permitted explosives, as in 
Table I. ee ee 
Gunpowder week MOREE cc a. cee ES 
Gelignite ... <a 3,039,256 . 10-0 
Gelatine dynamite... SO. ss ns BO 
Blasting gelatine .. ... ... 257,756 ... ... ... 0-9 
Blastine Sec exe aie eee eee 0-5 
Cheddite ... s+ 128,584 0-4 
Saxonite ... 118,886 0-4 
Various 66,258 0-2 
Toil ... ... .. SOMGIM .. .. 100-0 


It will be observed that twice as much gunpowder is used 
as all the permitted explosives taken together. 








A SUBMARINE VOLUANO.—A few days since the daily papers 
announced the appearance of a new island in the neighbourhood 
of Trinidad. The sea was observed to be in violent commotion, 
clouds of steam ascended in the air, and something in the nature 
of a sea-washed island made its oP rance for the first time. It 
is not often that the habitable world is startled with news of new 
territory born of the sea, but there is little doubt that in 
volcanic ions eruptive phenomena often take place below the 
surface of the waves. ‘‘ Lightly come, lightly go” is generally the 
maxim applicable to the life history of these new additions to 
terra firma, ‘‘In the early summer of 1783,” writes Sir Archibald 
Geikie, ‘‘a volcanic eruption took place about 30 miles from Cape 
Reykjances, on the west coast of Iceland. An island was built up 
from which fire and smoke continued to issue, but in less than a 
year the waves had washed the loose pumice away, leaving a sub- 
merged reef from five to 30 fathoms below sea level.” The 
Mediterranean, too, has been the arena for many of these curious 
voleanic displays. In 1831 Graham’s Island was thrown up, with 
abundant discharge of steam and showers of scoriz, between Sicily 
and the coast. of Africa. It reached an extreme height of 200ft. 
or more above the sea level—800ft. above sea bottom—with a cir- 
cumference of three miles, but on the cessation of the eruptions it 
was soon demolished. That submarine volcanoes are not always 
strangled in their infancy appears from the fact that many 
geologists aro satisfied that both Etna and Vesuvius are of sub- 
marine origin, 
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NIKLA IRRIGATION SUPER-PASSAGE. 
By F. B. JACOMB., 


A work of some size and importance, and of some | 
interest by reason of its design, has recently been built at 
a point about 15 miles north-west of Cairo. The sketch | 
map of the surrounding country, given in Fig. 1, will 
assist in the comprehension of the necessity of this work. 

The tract of country between the Nile and the Western 
(Libyan) desert was until recently under the basin 
system of irrigation, that is to say, it was divided up into 
a chain of basins which were only filled during the period 
of the Nile flood. Towards the end of the flood the water | 
was allowed to drain off from south to north, after which | 
the land was planted with crops. It may be well to 
explain that a basin consists of an area of land of about 
10,000 feddans* surrounded by banks. The banks to the 
south and north are provided with regulating works by | 
which the water is respectively passed into the basin and | 
allowed to flow out after a depth of about 1 m. has been | 
attained and maintained for a period of fourteen days. | 
During the last few years the conversion into perennial 
irrigation of this tract has been taken up, and in 1909 the | 
conversion work was completed. 

On referring to the map—Fig. 1—it will be seen that 
about three-quarters of the total area have been converted | 
into perennial irrigation, the remaining quarter consisting | 
of a chain of narrow basins between the converted area 
and the Western desert. The conversion work consisted | 
in extending the Ibrahimyah Canal and its branches. The 
Ibrahimyah Canal takes off the Nile upstream of the 
Assiéut Barrage, which is situated at about 250 miles 
south of Cairo. From the main canal the water passes 
into branch canals which are again sub-divided up into 
distributaries from which the fellah takes his “ miska,’’+ and 
from it the water flows on to the fields. The distributaries 
are designed to pass a quantity of water sufficient to 
give a discharge of 30 cubic metres per feddan per day 
on the area commanded by them. It may be mentioned | 
that the water level in the distributing canals is about | 
30 cm. above country level, so that flush irrigation is 
obtainable. Of this 30 cubic metres of water per feddan 
which flows on the land it is assumed that 8 cubic metres 
per feddan find their way into the drains through the 
subsoil. In conjunction with the canalisation of the 
converted area there has therefore been provided a system 
of drainage, and there is not only the volume of the 
drainage water of the area itself to be dealt with, but 
also that of a large area to the south of the tract of land 
under consideration. The main drain was placed at the 
western limit of the converted area, and its position was 
thus not only suitable from the point of view of levels, 
but the spoil earth formed an excellent bank to prevent 
the basin water during flood time from inundating the 
converted area. At intervals there are cross drains 
running from the main drain to the Nile, but these, of 
course, are only able to work when the Nile is low, as 
during a medium Nile the water is occasionally above 
the level of the country and the drains are necessarily 
below land level. 

Hence, during the period of high Nile all the drainage 
water has to be passed northwards until it has gained in 
level to such an extent that it can flow into the Nile even | 
during high flood. As the alignment which the extension 
of the drain takes after passing the Nikla Super-passage is 
through desert land no harm is done to cultivation, owing 
to its high level during flood time. The level of the drain 
has been arranged to gain on the level of the Nile by 
giving the drain a slope of 4 centimetres per kilometre, 
and as the Nile has a slope of about 10 centimetres per 
kilometre, a gain of 6 centimetres is obtained for each 
kilometre length of drain. In past years it has been the | 
practice to commence to allow the basin water to escape 
at the northern end of the chain just at the completion of 
the flood which occurs in the early days of November. 
To do this, both banks of the Behera Canal are cut, and 
the water passes across, and flooding the area of, country 


| the drain. 


| of the drain must not exceed R.L. 15.17. 


It should be noted that the flood level in the 
basin at the place of discharge is K.L. 17.25, and the level 
Owing to the | 
volume to be discharged from the basins, and the short | 
period of time allowed for its discharge, and also the 
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Fig. 1i-MAP OF THE IRRIGATED DISTRICT 


extremely low levels to which it would be necessary to go 
down, which would necessitate a very heavy roof to 
maintain equilibrium, a syphon passing the basin discharge 
under the drain was considered’ impracticable, even were 
the heavy cost not taken into consideration. A simple 


ee 
drain joining up the first two. A syphon passes under 


| the four regulators with its axis in the axis of the drain, 


The two regulators across the drain are each provided 
with a 6.5 m. opening and a movable roadway to permit 


| of the passage of a dredger. 


For eleven months in the year the two regulators 


| A and B—Fig. 4—in the banks of the drain and the 


syphon remain closed, and the two regulators C and) 
across the drain are opened, and the drain passes in its 
natural bed. For the other month, during the period of 
basin discharge the + is opened, and through it the 
drain passes and the in cross regulators C and D are 
shut, while the other two, A and B, are opened, and the 
basin water passes across. 

The area of land under basin irrigation is 53,200 feddans, 
and allowing a depth of water of one metre, and taking 
into account the fact that this volume of water is to be 


| discharged in twenty days, we find that a discharge of 


123 cubic metres per second must be provided for. The 
reduced level of the basin water is 17.25 and that of the 
Behera Canal is R.L. 16.80, so if we consider a head of 
25 centimetres on regulator A and 20 centimetres on 
regulator B, we find that the mean velocity would be 
1.5m. per second, and therefore the sectional area of 
each regulator should be 82 square metres. Allowing a 
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Fig. 4—PLAN OF THE SUPER-PASSAGE 


depth of 83m. on the floor, we find that nine arches of 
3m. span are necessary. 

The area to be drained is 275,000 feddans, and allowing 
a drainage of 8 cubic metres per feddan per day, we find 
that the drain discharge is 25.5 cubic metres per second. 
This can be passed by three arches of 3m. span and two 
of 2.75 m., giving in all a sectional area of 19 square 
metres. The velocity would be 1.34 m. per second. 

The heading up in the syphon due to loss of head by 
friction was calculated from Fythelwein’s formula, where 
loss of head = L x 7 (aV +b V4) + 149. 

w 


2 g 
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L = length of syphon in metres. 

x = wetted perimeter of one opening in metres. 

w == sectional area of one opening in square metres. 
V = velocity in syphon in metres. 


a and 6 are constants. 

The loss of head was found to be 20 em. 

Work on the excavation was started on December 
16th, 1909, and continued by hand labour till its comple- 
tion on February 13th, 1910, when a start was made with 
the concrete in the syphon bed. There were 2000c.m. to 
be laid, but this was satisfactorily finished by March 


| 15th, when brick masonry was commenced. The con- 


crete steps at the sides were put in as the masonry rose, 
and, owing to the extraordinarily firm nature of the earth, 














Fig. 2—GENERAL VIEW OF THE WORKS 1392 


between the canal and the river, it escapes into the | 
latter. 

It will be seen by referring to the sketch map that no | 
other place could be found suitable for allowing the basin | 
water to escape, so that it was necessary to design some | 
kind of work by which the water could be made to cross | 


* A feddan = one acre (very approx.). r | 
+ A ‘‘miska” 1s an eartLern channel fed by apipe ranging in diameter | 
from 10 cy. to 85 cm. under a head of 30 cin. ‘ 








syphon for the drain under the basin discharge channel 
was also impracticable, owing to the fact that dredgers 
have to pass in the drain. It was therefore decided to 
make a cross passage for the basin discharge, and during 
the period of this discharge to pass the drainage water 
under the crossing by means of a syphon. The work, 
therefore, consists of a group of four regulators, two of 
which are placed across the drain at a distance of 40 m. 
apart, and the other two are placed in either bank of the 


Fig. 








3—WORK ON SYPHON ARCHES 


a black argillaceous soil, no piling was necessary. The 
bottom of the concrete was placed at R.L. 8.80 and 
spring level was at about R.L. 12.00. Some very strong 


| springs were met with, but these were piped and allowed 


to run, and then after the masonry had been run up two 
or three metres, liquid cement was introduced down 4 
tube to the bottom of the pipe, and the springs were satis- 
factorily closed. The concrete was: necessarily laid in a 
certain depth of water owing to the existence of 4 
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VIEW OF INSIDE OF SUPER-PASSAGE 











VIEW OF INSIDE OF SUPER-PASSAGE 




















VIEW OF DOWN-STREAM BASIN REGULATOR 


514 


THE ENGINEER 


Noy. 17, 1911 





—— 





large number of springs of varying volume, which, 
had the water been entirely drained away to the 
pumps, would have washed the mortar from the concrete. 
The concrete was thus thrown in a number of pockets, 
and, to prevent the mortar being washed off the working 
edge of the concrete by wave action due to the process of 
bailing, a line of boards was placed about one metre in 
front of the advancing edge of the concrete and held in 
position by stakes. The boards took up the wave action, 
and between them and the concrete there was still water. 
As the concrete advanced the boards were moved forward. 

A method of ensuring that the edge of the concrete, 
from one day’s work to the next, was kept clean and the 
mortar not washed away owing to the rise and fall of the 
water due to inattention on the part of men in charge of 
the pumps during the night, was, just before the conclusion 
of the day’s work, to place sacks flat on the foundation 
bed immediately in front of the advancing concrete. The 
last “tablias” § of concrete were thrown on these, leaving 
about three-quarters of the length of the sack free. This 
was folded back over the edge and surface of the 
concrete. On starting work next day the sacks were laid 
back on the foundation bed and the concrete continued, 
the sacks, of course, remaining lying under the concrete. 
One 12in. pump and one 10in. pump with the addition at 
times of two 24in. pulsometers were sufficient to keep 
down the water. 

A few points in the design and execution of the work 
may be of interest. To reduce friction in the syphon 
tunnels a rendering of plastering consisting of two of sand 
to one of cement was employed to a thickness of about 
three-quarters of a centimetre. On the down-stream side 
of the basin regulator A two lines of concrete blocks were 


closed by baulks consisting of a combination of wood and 
iron. The baulk takes the form of an H iron girder, 
30 cm. deep, with the two channels fitted with wood, 
26 cm. by 14cm. Each baulk, therefore, gave a closing 
surface of a height of 80cm. The combination of wood 
and iron makes the manipulation of these large baulks an 
easier matter than if they were entirely of wood, as it 
would then be difficult to get them to reach the floor 
level, owing to their buoyancy, and if they were made 
entirely of iron it would be a heavy matter to raise them. 
The remainder of the openings all being of a span of 3 m., 
are closed by boards 15 cm. thick and 25 cm. deep. The 
boards are provided with hooks at each end, and they 
are raised and lowered by means of a bar with a ring at 
the extremity. 

Let into the piers and abutments are cast iron grooves, 
in which the | baulks, and boards can slide, and 


sill flush with the floor. The spaces between the piers at 
the sides of the arches are spanned by planks 20 cm. wide 
and 10 em. thick. On this platform is laid a double track 


of raising the regulating boards. « 

The four regulators are all connected, and points are 
also provided so that the “ nasbas” can be collected on 
one regulator, in case it is desirable to effect quick regula- 
tion. Water was passed through the work on July 24th, 
1910, the period thus taken on its construction being just 
over seven months. 

The author is indebted to the kindness of Mr. G. B. 
Ireland, Inspector-General of Basin Conversion Works, 
for his permission to write this article, and to Mr. A. 
Mampresa, engineer-in-charge on behalf of Mr. George 
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across the floor between each pair of grooves is an ashlar | 


of light rails, and on these run “ nasbas ’* for the purpose | 





| In 1896 Mr. Rowlandson was appointed engineer-in-chies 
of the Great Central Railway. During his tenure of that 
position many important works have been carried out under 
his supervision and control, among others the new railway 
from Neasden to Northolt, the new railway—joint with the 
Great Western Railway—between Princes Risborough anq 
Ashendon Junction, extensive widenings at Manchester anq 
Sheffield, the new avoiding railway at Doncaster, new 
railways in South Yorkshire, and the equipment of the now 
Immingham Dock, &c. 

Mr. Rowlandson was elected a member of the Institution 
of Civil Engineers in 1888, is a past-president of the Man. 
chester Association of Students, and a major in the Engineer 
and Railway Volunteer Staff Corps. It may be added that 
his services have been retained by the company as consulting 

| engineer. 

Mr. J. B. Ball, M.Inst.C.E., has been appointed to 
succeed Mr. ©. A. Rowlandson as engineer-in-chief otf the 
line. Mr. Ball, who was articled to Mr. Joseph Hal! 
M. Inst. C.E., joined the staff of the Great Northern Railway 
in 1890, and in 1895 was engaged under Mr. Elliott Cooper, 
vice-president, of the Institution of Civil Engineers, upon the 
construction — amongst other important works — of th 
Lancashire, Derbyshire and East Coast Railway. [n 18\\) 
he was appointed engineer of that railway, and occupied that 
position until it was absorbed on the Ist January, 1907, in, 
the Great Central system. Early in January, 1906, he was 
appointed under Mr. Rowlandson as head of the new work, 
department, and since that date has been engaged upon 
numerous works of construction, including the Ardwick and 
Hyde Junction widenings at Manchester, the new carriage 
and wagon works at Dukinfield, the gravity concentration 
yard at Wath, the Torside to Woodhead widening, the 
opening out of Bridgehouse; Tuanel, the re-arrangement of 
Sheffield Station, the new avoiding line at Doncaster, and 
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laid, each block having the dimensions 2 m. by 2 m. by 
1m. high. The blocks were separated by a distance of 
25 em., the bottom 50cm. of the height consisting of dry 
concrete stone and the top 50cm. of concrete. The 
purpose of these blocks was that in the event of there 
being any scouring and undermining at the end of the 
floor, and the consequent formation of pot holes, the con- 
crete extension would give at the line of least resistance, 
and the blocks would fall into the hole, and so arrest possi- 
ble damage. A drop wall up-stream of the blocks was also 
provided, with the object of still further guarding against 
undermining. 

A glance at the design given in Fig. 5 will show that 
the syphon is never called upon to withstand a head, as 
the bed of the drain before it reaches the work and that 
of the floor of the super-passage is 12.17. In the event of 
any one of the syphon tunnels becoming blocked up with 
silt, a little regulation, with the object of forcing all the 
discharge through that tunnel, would speedily do the 
clearance work required. The approach and exit channel 
of the basin water were both made with a 10 m. bed, 
width at R.L. 13.50, and 25 m. at 14.50, the idea being 
that only a small low-level channel was required to pass 
off the tail of the discharge. 

A large amount of dry stone revetment was done on 
any earthwork exposed to the action of the water, the 
slopes having a batter of 1 to 1 or 3 to 2, and the thick- 
ness, 75 cm. at the bottom of the slope, tapering to 50 cm. 
at the top. The openings in the syphon are provided 
with wrought iron doors, which, during the period when 
the drain water is flowing through the tunnels, are sus- 
pended by chains from the roadway. When it is desired 
to close the syphon, the doors are lowered by means of 
shear legs till they touch the floor. 

The 6.5 m. openings in the regulators C and D are 





$A“ tablia” is the platform on which the concrete is mixed. 


Fig. 5—DETAIL8 OF SYPHON AND SUPER-PASSAGE 


Urquhart for the photographs from which the engravings 
on pages 512, 513, and 516 have been made. These 
engravings are self-explanatory. 








THE GREAT CENTRAL RAILWAY. 


ON December 31st next Mr. C. A. Rowlandson, 
M. Inst. C.E., retires under the age limit from the position 
of engineer in-chief of the Great Central Railway, a post 
which he has held for the last fifteen years. 

Mr. Rowlandson was the eldest son of the late Rev. John 
Rowlandson, vicar of Kirby Moorside, Yorkshire, and was 
educated at Tonbridge School, afterwards serving his time as 
articled pupil with Messrs. Humphreys and Tennant, of 
London. After five years’ service in India, carrying out 
engineering work for the Indian Government, Mr. Rowland- 
son, on his return, was appointed engineer of large ironstone 
mines in Yorkshire, and in 1882 he became resident engineer 
for Sir Douglas and Mr. Francis Fox on the construction of 
the Scarborough and Whitby Railway, involving the build- 
ing of an important viaduct over the river Esk. He was also 
connected with the construction and equipment of the 
Mersey Railway, and was appointed resident engineer when | 
the line opened. During his tenure of this office he carried 
out for Messrs. Fox the construction of the low-level station 
under the Central Station, Liverpool. He also acted as resi- 
dent engineer for Thomas Parker, Limited, Wolverhampton, | 
the electrical contractors for the Liverpool Overhead Rail- | 
way, during its construction and working until the company 
took over the electrical equipment. Subsequentiy Mr. Row- | 
landson was resident engineer for 





Sir Douglas and | 
Mr. Francis Fox for the construction of the London end | 
and terminus at Marylebone of the Great Central Railway | 
Company’s extension to London. 





* A “nasha” is a kind of gantry. 
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various other new railways and works, including the 
hydraulic equipment and the laying out of the permanent 
way—about 160 miles—the ferro-concrete bridges and 
gantries, granary, &c., of the new deep-water dock at 
Immingham, which will shortly be opened. Mr. Ball, in 
1906, was president of the Permanent Way Institution, and 
was largely instrumental in bringing about the incorpora- 
tion of that body. 








MANCHESTER Suir CANAL.—Mr. H. A. Red, M. Inst. C.E., has 
been appointed chief engineer of tha Manchester Ship Canal 
Company as from the Ist Jannary next in succession to the late 
Mr. Hubert Congreve. Mr. Reed was one of the contractors’ 
engineers engaged on the construction of the Manchester Ship 
Canal. Subsequently, he had charge of several other important 
works. He was the contractors’ chief engineer on the harbour 
and dockyard extension at Gibraltar for the Admiralty, a work 
which took ten years to construct. 


THE OIL-ENGINED SaHie JuTLANDIA. — The twin - screw oil- 
engined vessel Jutlandia, which Barclay Curle and Co., Whiteinch, 
are building to the order of the East Asiatic Company, of 
Copenhagen, was launched on Saturday, November 11th. Her 
dimensions are 384ft. length, 53ft. 3in. breadth, 30ft. depth, 
10,000 tons displacement at 23ft. 6in. draught, and 7000 tons dead- 
weight capacity, with a registered gros tonnage of 5000. She 
will be supplied with two sets of Diesel oil engines capable 
of developing indicated horse-power. She will have 
three masts, and the exhaust gases from the engine-room will be 
led up inside the mizzen mast and exhausted at a height of 48ft. 
above the deck, so that no funnel in the ordinary sense is to be fitted. 


| A noteworthy and economically very important feature of change 


is that the machinery space is only about a third of that which 
would have been necessary for steam enzines and boilers, and that 
the absence altogether of boilers and boiler casings leaves a large 
amount of hold and ’tween deck for the storage of cargo and the 
accommodation of passengers. In the absence of steam on board 
the siren on the main mast will be operated by compressed air. 
It is expected that the Jutlandia will be ready for speed trials 
some time next month. 
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RAILWAY MATTERS. 


rted that an electric railway working on 
lirect current at a pressure of 1650 volts will shortly be set to 
oo io. Hungary. The overhead system will be used, and there 
wt be four motors on each car, permanently connected in series 
le pairs, A motor generator on the cars will furnish current 
at a low voltage for lighting. ; 

Ir is reported in the columns of Electrical Engineering 
that the Stepney Borough Council is appealing to the other 
London Borough Councils for support in opposing a proposal by 
the London County Council to apply to Parliament for general 
yowers to use the overhead trolley system without the consent of the 
Borough Council, which is the road authority. In the London 
County Council Tramways Act of 1902 is a clause binding the 
London County Council to obtain the consent of the Borough 
Councils to the system of traction being adopted in any particular 
district. This has been found to be detrimental to the County 
Council as the tramway authority. 

Tur trackless trolley system appears to be making 
headway in the West Riding of Yorkshire, where, following upon 
its adoption by the Leeds and Bradford Tramway Committees, a 
private syndicate is said to have brought forward the proposal that 
Guiseley should be linked up with Otley and Ilkley by trackless 
eystem. It is said that a Bill is to be promoted in Parliament, and 
the Leeds Corporation has agreed not to offer any opposition, 
providing the Bill contains a clause requiring the completion of 
the works within three years, and subject toa satisfactory arrange- 
ment being first made between the Corporation and the promoters 
with reference to through fares from Leeds, 


We hear that the City of London Corporation has 
agreed to allow the London, Chatham and Dover Railway Com- 
pany to erect shops at the ground level, with three floors above, 
on a portion of the forecourt of Ludgate-hill Station, in New 
Bridge-street, at present enclosed by railings. It appears from a 
note appearing in the columns of our contemporary, the Railway 
Times, that an area of about 296 yards will be thrown into the 
public way. The Corporation stipulated that the — should 
make adequate provision for vehicles entering or leaving the 
station, and that no claims be made in respect of the proposed 
building in the event of the Corporation requiring to widen the 
public way. 

Tue work of reconstructing the railway station at 
Arbroath, which was started in June, 1909, will be completed 
abovt the end of this year. According to the Times, the north and 
south platforms are each 750ft. in length, and another, called the 
“dock” platform, is 350ft. long. There will be new suites of 
rooms for all station purposes ; a water supply has been laid on, a 
new bridge bas been erected, and many other improvements have 
been made. The work done by the contractors has cost over 
£60,000, while, in addition, a large expenditure has been made by 
the North British and Caledonian Railway Companies in improving 
the permanent way near the station and in providing facilities for 
the better handling of goods traffic. 


Wirn the advent of the cold weather, the Great Eastern 
Railway Company has this autumn adopted the principle of steam 
heating its main line rolling stock. Several trains have already 
been fitted with the necessary apparatus for this purpose, embrac- 
ing those in the London, Doncaster, and York services ; the down 
evening and up morning expresses between London and Cromer, 
Yarmouth, Lowestoft, and Clacton ; several of the trains to and 
from Southend, including the 5.3 p.m. tea car and 12 night supper 
train, and the boat expresses between London and Harwich, and 
Harwich and York, Further trains will be equipped with the new 
form of heating as rapidly as possible, and it is hoped that this 
arrangement will add materially to the comfort of passengers travel- 
ling to and from the Eastern Counties during the winter months. 


Durie the official year ended March last, 785 miles 
of railway were opened in India, while 2765 miles were under con- 
struction or sanctioned in April, 1911. At that date the total 
length of line opened in India was 32,399 miles. In 1910-11 the 
return on the capital expenditure on railways amounted to 4.7 per 
cent., as compared with 4.5 per cent. in 1909-10 and 3.7 per cent. 
in 1908-09, The net revenue from railways in 1910-11 was 





Ir is repo 


£13,805,700, as against £12,445,400 in the previous year; and the | 


expectation for 1911-12 is £13,963,600. The Budget for 1910-11 
had provided £10,866,700 for development ; but of this only 
£8,325,100 was spent, and the railway programme for 1911-12 has 
a Budget grant of £9,500,000, composed of £6,357,400 for open 
lines including rolling-stock, £2,382,600 for lines under construc- 
tion, and £760,000 for new lines. 

Tue extension of the Central London Railway from the 
Bank to Broad-street and Liverpool-street is expected to be ready 
for traffic in June next. Five hundred trains a day will use the 
new station, which will be provided with an escalator platform for 
the speedy transport of mgers between the two stations. 
Twenty-six minutes will “ allowed for the full journey between 
Wood-lane and the new eastern terminus. The half mile of double 
tunnelling will cost £282,000, this sum also including the purchase 
of certain property which will enable a widening of the street to be 
effected by the civic authorities. As 180,000 persons leave 
Liverpool-street Station in a day and 70,000 depart from Broad- 
street, a very large addition is expected to the number of pas- 
sengers on the Central Londen line, which already exchanges 
25,000 passengersa day. At the western end the terminus is to be 
extended to Ealing, an open country route. 


Tue last issue of the Board of Trade Journal states 
that an agreement having been concluded between the Mayor of 
Buenos Aires and the Anglo-Argentine Tramway Company for the 
construction of underground tramways in that city, HM. Legale 
at Buenos Aires now reports the commencement of work on a line 
running from the terminus of the Western Railway to the neigh- 
bourhood of the docks, The work has been entrusted to a German 
firm. It has been arranged to construct three other lines, two of 
which will be begun before the first is finished. One is to bea 
prolongation of the line being constructed from the terminus of 
the Western Railway to a suburb about two miles further on; 
another is to run from the terminus of the Southern Railway to 
that of the Central Argentine, Pacific and Central Cordoba Rail- 
ways ; and the third from the terminus near the docks of the line 
under construction to the public park at Palermo. 


A yaturat field for the employment of liquid fuel on 
locomotives is Russia, owing, of course, to the relative proximity 
of the railways to the source of supply. According to the Railway 
(‘azette, nearly one-fourth of the locomotive fuel used in that 
country during the year 1908 was petroleum or petroleum resi- 
duum. A ton of petroleum costs as much as 2h tons of coal, and 
in Asia it serves for a little less than twice as many miles, but in 
Europe for only 64 per cent. more, this being due perhaps to the 
greater use which is made of residuum there. A table showing 
the relative heating value of different fuels gives 69 units of 
petroleum as equivalent to 110 of English coal and to 273 of a coal 
produced in Eastern Siberia. The cost of locomotive fuel in 1908 
Was 14.78 per cent. of the total working expenses of the Russian 
railways, and to the cost of eye coge and handling after delivery, 
has to be added that of hauling the fuel long distances for some 
of the lines. In view of these circumstances and the lessons to be 
learned froma study of Russian railway conditions as they affect 
locomotive costs, it may be surmised that the subject of fuel for 
locomotives involves what is likely to develop into a difficult 
problem. What would in this country be deemed highly unsuit- 
able grades of coal may have to be used there, but at present, so 
far as good quality steam-raising coal is concerned, Russia is 
almost entirely dependent on outside sources, 











NOTES AND MEMORANDA. 


SEVERAL switchboard installations have been carried 
out in France in which alabastrine is used as the supporting 
medium for the insulators. It is a new substance resembling 
cement, but requiring longer to harden. When set it resembles 
marble in durability and finish. The material is also made into 
bricks, tubes, channels, and partitions. Monoliths are also 
moulded to form panels for the reception of the switch instru- 
ments, connections, and bus-bar sections necessary for the control 
of a feeder or generator, 


ArtiriciaL limestone blocks for the new reinforced 
concrete hospital at Coney Island, New York, were made at the 
contractor’s plant near by and taken to the sitein cars. In the 
manufacture of the stone, clear white pine patterns were first made 
to correspond in detail to the full-size drawings. ‘hese patterns 
were then impressed in a wet sand mould, and, when removed, 
a matrix of grout was poured. This grout consisted of one part 
Portland cement to two parts of aggregate, consisting of one part 
of marble dust and the remaider limestone, graded from fin. to 
3in. The stones were left for four days, then were hoisted from 
the moulds and cured in the open air, covered by a layer of can- 
vas, which was kept well wet. They were then cleaned, and 
finally finished on a rubbing bed. 


AccorDinG to the report’ recently issued by the Chief 
Inspector of Mines, the number of persons engaged in mining and 
quarrying throughout the world in 1909 was considerably over six 
millions. Of this total nearly one-fifth were employed in the 
United Kingdom and more than one-third in the British Empire. 
More than half were employed in getting coal alone, Great 
Britain employing over 997,000, the United States 666,000, 
Germany 688,000, France 190,000, Russia 174,000, Belgium 
143,000, Austria nearly 134,000, and India over 119,000. The 
world’s total output of coal was 1.113,000,000 tons, the value of 
which is estimated at nearly £400,000,000. As compared with 
1908, these figures show an increase of 45,000,000 tons in the out- 
put, but a decrease of £9,500,000 in the value. 


WirtH large alternating-current turbo-generators it is 
now common practice to clean and scrub the air before it is intro- 
duced to the machine. With direct-current machines these pre- 
cautions are not so necessary because of the lower generating 
voltage, but it is not advisable to use the engine-room atmos- 
phere for ventilating purposes, as it contains steam and oil in 
suspension. It is now usual to find dust screens fitted in the air 
ducts to turbo-generators. Although these are to a certain extent 
expensive and troublesome, they are perhaps the simplest and 
cheapest means of keeping the machine clean. It has been 
suggested to make the machines simply totally enclosed, and 
to cool them either with a water jacket or with a carbon dioxide or 
ammonia freezing plant. These schemes are more complicated and 
costly, as a rule, than any dust screen would be, and certainly 
more dangerous. 


SomE tests on a new two-volt dry cell, which has 
recently been placed on the market in the United States, are 
referred to in the columns of our contemporary, the Llectriwian. 
In energy output one of these cells is claimed to be the equal of 
eight of the average dry batteries. In a test reported by the 
makers, one of these cells rang a bell continuously for eight weeks, 
being allowed only four-minute intervals for recuperation 
every two weeks. After another short rest, it is said, the same 
battery is capable of ringing the bell for another period of six 
weeks or more. As a primary cell for furnishing energy to small 
lamps one of these batteries connected to a 2-volt, 2 candle- 

wer tungsten lamp is said to have kept the lamp alight for an 
initial continuous period of 24 hours, followed: by two similar 
24-hour periods after the cell had been allowed to rest. The cells 
are made in three sizes—4in. by 2in., 6in. by 2.5in., and 8in. 
by 4in. 

A paper on “The Flame arising from the Nitrogen- 
burning Arc” was recently contributed to the Royal Society by the 
Hon. R. J. Strutt. Sir William Crookes was the first to draw 
attention to the flame arising from the high-tension alternating arc 
in air, and to point out that it was connected with the oxidation of 
nitrogen. The present author has carried out some investigations 
which have thrown considerable light on the processes occurring 
in this flame,.and his conclusions are summed up as follows :—The 
greenish-yellow flame from the high-tension alternating are in air 
is in complete continuity with the ‘‘after-glow” phenomenon in 
vacuum tubes containing air. The latter can, by suitable experi- 
mental analysis, be proved to be due to the further oxidation of 
oxides of nitrogen by ozone. Accordingly it is concluded that the 
flame arising from the arc is due to the same cause. The arc pro- 
duces ozone and oxides of nitrogen. These substances, indepen- 
dently produced, unite chemically in the region above and 
around it. The greenish-yellow flame is developed in the 
process, 


At a recent meeting of the Manchester Section of the 
Institution of Electrical Engineers Mr. E. J. Roberts pointed out 
that turbo continuous-current dynamos of small power offer no in- 
surmountable difficulties, but most engineers consider that the 
limit is reached at about 1000 kilowatts, although no doubt there 
are a few larger units at work. The commutator is the chief 
obstacle. Owing to the high speed of rotation the diameter of the 
cc tator is rily small, and likewise the number of com- 
mutator segments. Hence the voltage per segment is high, and 
commutation correspondingly difficult. The difficulties of com- 
mutation are increased by the relatively high surface speed and 
correspondingly short time allowed for commutation as the brush 
passes from segment to segment. In order to get sufficient collec- 
tion area for the brushes the commutators must be made very 
wide, as the number of sets of brushes is limited by the number of 
field-magnet poles, This introduces serious mechanical problems. 
The homopolar dynamo gives continuous current without a com- 
mutator, but so far these machines have not been produced 
suitable for large outputs at ordinary voltages. 


At the last meeting of the Institution of Electrical 
Engineers held in London a paper was read on “‘ Modern High- 
voltage Power Transformers in Practice, with Special Reference to 
a ‘T’ Three-unit System.” In selecting a transformer, the 
author, Mr. W. T. Taylor, points out that the important factors 
which must be carefully considered are (a) the ratio of iron and 
copper losses should be such that the total resultant losses are a 
minimum ; (2) the capital cost of the transformer and the cost of 
its total annual losses should be a minimum ; and (c) reliability. 
The real cost of a transformer depends on the amount which must 
be paid for the losses incurred during the life of the transformer 
and upon the first cost of the transformer. In considering these 
losses and the price paid for a transformer together, the losses 
might be conveniently represented as capital by multiplying their 
annual cost by the life represented by interest and depreciation. 
Safety to life, durability, and economy are essential features of a 
transformer, but the factor that really determines the value of the 
apparatus is its ability to give continuous and uninterrupted ser- 
vice. These features are sometimes sacrificed in order to obtain a 
higher efficiency, especially in high-voltage transformers, where so 
much insulation has to be used. This, it is shown, is not good 
practice, and a transformer designed and built with the main 
object of efficiency at the expense of safety and trustworthiness 
finally brings discredit to itsmakers. The loss in revenue alone 
through the failure of a large power transformer would more than 
counterbalance the saving of several years due to an additional 
1 per cent. in efficiency, without counting the great_loss of con- 
fidence of the customers. 














MISCELLANEA, 


Tue American submarine Salmon has established a 
record for deep diving, which is said to exceed anything that has 
been hitherto accomplished in the American navy. During the 
early summer months the Octopus attained a depth of )25ft. 
This has been exceeded by 1ft. by the Salmon, which was sub- 
merged to a depth of 144ft. off Prudence Island, and remained at 
that depth for twenty minutes. 


A scHEME has been adopted by the Salford Corporation 
for the extension of the plant at the Frederick-road electricity 
works at a cost of £35, According to the Times, the scheme 
provides for two 1000-kilowatt turbo-generators and the necessary 
accessories, and for the erection of a new fitting shop and stores, 
estimated to cost £15,500; alterations to eight reciprocating 
engines, £12,800; cable and switchboard connections, £5900 ; and 
alterations to buildings, foundations, and travelling crane, £2000. 


A Bounty is being sought to assist in establishing an 
industry in Sydney for the purpose of extracting tin from tin 
clippings. According to the Jron and Coal Trades Review, the 
representative of an Australian syndicate recently waited upon 
the Federal Minister for Trade and Customs, with this object in 
view. !t was stated that at present 3500 tons of tin clippings 
were sent from Australia to Germany annually fortreatment. As, 
however, the scrap only contains 2 per cent. of tin, the utmost 
recovery would only amount to 76 tons of tin a year. 

NOTWITHSTANDING the unsatisfactory results given by 
accumulator omnibuses in general practice, the Vienna Corpora- 
tion has decided to run this class of omnibus over a short metro- 
politan line. An arrangement has been made with a continental 
firm to deliver 11 such vehicles, with all the necessary fittings and 
drivers into the bargain, against a payment of 57 pfennigs (just 
over 7d.) per road kilometre, and under guarantee of a minimum 
distance of 380,000 kilometres. The Corporation provides conduc- 
tors, and manages. Each omnibus seats eighteen passengers. 


THERE are about seventy to eighty electric arc furnaces 
in operation or being built for refining steel, mostly in France and 
Germany. In Norway, Sweden and California there are several 
for the reduction of iron ore. Of induction furnaces for steel 
refining there are said to be between thirty and forty in operation 
or under construction, mostly in Germany. About 17 tons of 
artificial graphite, which in many respects is better than the 
natural product, are produced daily in the electric furnace ; also 
about six tons of bisulphide of carbon, and all of the aluminium. 


A NEW lighthouse is being erected by the Northern 
Lighthouse Commissioners on The Minch, on the promontory 
between the Gairloch and Loch Ewe. This is one of the highest 

ints on the coast from the Mull of Kintyre to Cape Wrath, and 
it is at a very rough part of the coast waters. The tower is 7(ft. 
high in itself, and 120ft. above sea-level. The light is to have six 
flashes every half-minute, and a foghorn is to sound four notes 
every minute. The lighthouse will be connected with Melvaig 
and Gairloch by telephone, and a road is being constructed for 3} 
miles to Melvaig. 

Accorp1nG to the Electrician, Dr. E. G. Acheson has 
recently referred to the probable exhaustion of the supplies of 
lubricating oil within a comparatively short period, and has 
pointed out that a substitute should be found. For this purpose 
**deflocculated ” graphite in water has been found perfectly satis- 
factory, and water with this extremely finely divided graphite 
loses its property of rusting steel. One ounce of graphite is used 
in five gallons of water. Dr. Acheson states that one of the 
transit companies of New York was saving 3000 gallons of oil per 
month by the use of this lubricant in its power stations. 


SprakinG before a Letter Carriers’ Society at Wellington, 
Sir Joseph Ward said the high power wireless station to be erected 
in Wellington would be the most powerful in the world. It had 
been intended that the power should be two kilowatts, but that 
had been extended to five. The station would be powerful enough 
to get into touch with- Western Australia at night time, while in 
the day time communication could be carried on with ships within a 
few hundred miles of Sydney. It was contemplated, too, that the 
system should be extended to the Chatham Islands and Rarotonga, 
the latter place being connected with Tonga. He hoped that 
before long a system of wireless stations across the ocean between 
the motherland and the oversea dominions would be perfected. 


THE county surveyor of the Warwickshire County 
Council, in his annual report on the maintenance of main roads, 
states that 457 miles were treated. The cost of materials, including 
stone-breaking, was £23,113, which was equal to about 49 per cent. 
of the cost of ordinary maintenance. The quantity of granite and 
other hard stone purchased, exclusive of pebbles, was 41,070 tons, 
the cost of wich, including breaking, was £16,777, giving an 
average price of 8s, 2d. per ton. Chiefly for foundation purposes, 
19,192 tons of slag and 371 tons of rubble were used. Nearly 450 
tons of tarmac were used chiefly for filling up ‘‘ pot-holes,” a 
purpose for which it had been found useful, and if the work were 
done at the proper time, it was, even on heavily motored roads, 
effective. 

UnoFFIcIAL reports regarding the new Hamburg- 
American Transatlantic steamer originally called the Europa, but 
now named the Imperator, state that the vessel is to be fitted 
with forty-six water-tube boilers of a modified Thornycroft type. 
Propulsion is by four modified Parsons turbines, and the ship is 
to be fitted with three funnels, two of which are used for boiler 
draught and one for ventilation, so that all ventilating cowls are 
dispensed with. The exact dimensions of the Imperator have not 
been announced, but it is known she will be approx‘mately 900ft. 
in length. She will have a beam of 96ft. and a gross tonnage of 
50,000. A crew of 1000 will be required to run the great ship, and 
her cabins will accommodate 4250 passengers. Her engines will 
develop 70,000 horse-power. 

IN a paper read before the American Institute of Elec- 
trical Engineers, Mr. W. Sykes discusses the relative merits of two- 
high reversing and three-high continuous running rolling mills. 
He maintains that the upkeep of a three-high mill is greater than 
for a reversing mill, and the cost of rolls is also greater. Further, 
the time taken to change rolls is greater. As regards power, the 
—a mill, being stopped between passes, is the more econo- 
mical. This assertion is supported by curves based on actual tests. 
As these tests apparently refer to electrically driven mills, the 
saving in power with steam driven mills will be even greater, be- 
cause the electric reversing mills involves a continuously running 
equaliser set which takes a good deal of power to run, and is, of 
course, without any equivalent in a steam-driven mill. 


Ar a meeting of the Birmingham and District Electric 
Club, held under the presidency of Mr. F. W. Foster, a paper 
was read by Mr. H. Wheat, of Rugby, on “Light and I[llumina- 
tion.” Mr. Wheat said it was a matter of common knowledge 
that a large amount of artificial light was unnecessarily lost, and 
it was equally a matter of common knowledge that numerous 
common artificial lighting devices had a disastrous effect on the 
eyes. Both matters were due to the fact that few people under- 
stood the proper placing, reflecting and shading of artificial lights. 
The light coming from an electric lamp could be magnified with 
reflectors and globes just in the same manner as a stream of water 
issuing from a hose could be magnified by means of a suitable 
nozzle. The main point was to use the right kind of nozzle or 
reflector or globe for the particular work in hand. Having 
explained the relation between light and illumination, and given 
illustrations of the human eye, Mr. Wheat proceeded to give a 
table of generally accepted values of intrinsic brilliancy of the 
most common electric lamps now in use. 
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The Miners’ Minimum. 


IN the interests of our manufacturing industries, 
| dependent as they are upon a reasonably cheap 
coal supply, it is to be hoped that our colliery 
owners will not budge in the slightest degree from 
the attitude they have taken up regarding the 
miners’ latest minimum wage demands. In various 
districts the coalowners have already rearranged 
working shifts, repairing and drawing, to fit the 
men’s convenience as well as the Eight Hours 
Act; they have abandoned their legal rights to 
a double shift at the face in Wales, and to 
work overtime on sixty days a year; they have 
agreed to pay, in case of many thousands of day 
wage men in the North, nine and ten hours’ wages 
for eight hours’ work; they are in some cases, 
where short shifts at week-ends have had to be 
extended to balance the loss of long shifts on mid- 
week days, paying overtime rates for the ordinary 
legal hours ; they have raised the wages of putters 
and drivers ; they have raised the minimum per- 
centages of the hewers throughout Wales in order 
to compensate, as far as possible, the men for the 
loss in their earning time, due to the men’s own 
special Act; they have openly and generously 
offered to meet the men and their leaders in every 
district in thecountry to negotiate for a settlement 
of the only substantial grievance there is now— 
that of payment for “abnormal places”’—a 
grievance aggravated by this same’ measure, which 
was promoted by the men’s own Federation and 
not by the owners. Surely concession ought to go 
no further, unless some of the lower paid men in 
the pits are given an advance by means of a reduc- 
tion taken off the wages of the higher paid men—a 
little levelling down as well as up, so as not to 
enhance the total wages cost. In face of keen 
foreign competition in the steel trade, to take a single 
example, it would be folly to add further to the cost 
of British coal. 

A section of the Press, alarmed at the prospect 
of a national coal strike, is appealing to the owners 
to meet this latest demand of the Miners’ Federa- 
tion. But peace at any price will not do! Indeed, 
if we pay the price now demanded, what guarantee 
have we that we shall get peace? Three years ago 
‘we were told that if an eight-hour day were not 
conceded by Act of Parliament it would be enforced 
by astrike. The Act was passed, but peace was 
not preserved. Peace was destroyed. There has 
been seething discontent, and the wildest of wild 
agitation; there have been strikes and threats of 
strikes since the day that Act was passed. And 
when and where is the mischief going to stop? 
Because the miners have been misled and their 
leaders have blundered—because the miners are 
suffering as a result of their own folly—is the coal 
consumer to be taxed once more? We might have 
something worse even than a national coal strike. 
Let this be clearly understood. We might have so 
many old pits closed, so many relatively poor seams 
abandoned, the output of new pits and good seams 
so reduced, and the price of coal so increased, that 
some of our staple manufacturing trades, conducted 
now on a small margin of profit in face of foreign 
competition, would cease to exist. 

It must be observed that the concession of this 
minimum wage would not only mean the 15 per 
cent. addition to the colliery pay sheets as calcu- 
lated by such authorities as Mr. D. A. Thomas, but 
that it would involve a very serious reduction of 
coal output per man and per mine, carrying with it 
a corresponding increase of price on top of the 





initial 15 per cent. For instance, leaving the 





effects of the Eight Hours Act out of the 
reckoning for a moment, it may be pointed out 
that in the South Wales coalfield, between 1899 
and 1908, an increase in the percentage on the 
basis wage from 24 per cent. to 60 per cent. brought 
with it a reduction in the per capita output of coal 
from 356 tons to 292 tons. Just as wages went up 
individual production went down. Time after time 
it has been proved, when working a pit or a seam 
on a guaranteed daily wage, regardless of tonnage 
got, that the output per man employed has been 
from 25 tu 40 per cent. below the output yielded 
when the same pits or seams, with the same men, 
have been worked on the usual piece system. 
With a high minimum wage such as is now 
demanded there would be a double increase of cost, 
for there would be a big diminution of output con- 
current with a substantial rise of wages, and there 
would certainly be an additional rise in price due 
to scarcity. The consumer would have to pay 
heavily, or cease to consume. 

It is quite a mistake to imagine, as some people 
do, that the increased cost involved in conceding 
the minimum wage, or any material part of it, 
could be taken off the coalowners’ profits. And 
this brings us to an important point. The passions 
of the miners are being inflamed, and the sym- 
pathies of a scction of the public enlisted on behalf 
of the strike policy, by agitators’ stories about the 
huge profits of the coalowners. Much misconcep- 
tion is created. It is true that cases can be quoted 
of companies making substantial profits, but as 
often as not these are cases of companies operating 
ironworks or other enterprises as well as coal pits, 
while for every company quoted as realising a big 
profit another can be named that is making a 
meagre profit, or none at all. It has been pointed 
out time after time in the columns of various 
journals, including this one, from facts and figures 
that have never been challenged, that the average 
net profits on mining enterprises in this country, 
spread over fifteen or twenty-year periods, do not 
exceed 6d. per ton of coal. Outof the 8s. or 9s. per 
ton which has been the average pit-mouth price of coal 
during the last few years, 6s. goes to the mine 
workers, and then costs of horses, horse food, oil, 
timber, and other materials, management expenses 
and sales commissions, upkeep of plant and 
machinery, rents and royalties, rates and taxes, &c., 
have to come off before dividends are paid. 
Income tax returns are often quoted to show the 
profits derived: from mining, but against such 
figures there must be put the losses frequently 
incurred for years together by some colliery com- 
panies, not only while shafts are being sunk and 
coal proved, but during years of actual operation. 
It is no more fair or reasonable to take the profits 
of the most fortunate companies in their best years 
as typical of the whole business, than it would 
be for us to quote the 15s. a day hewers, or the 
pound a day “ butties,” as typical of the whole 
industry. As we write, at a moment when much 
is being said about the alleged big profits of one 
or two companies, we have on our desk the 
balance sheets of seven colliery companies which 
paid no dividend in 1910; of six which paid no 
dividend in either 1909 or 1910; and of three 
which paid no dividend in the three years 
1908-9-10. Yet these companies raised many 
millions of tons of coal, and paid not a few millions 
of pounds in wages. 

It is obvious to all who direct their inquiries 
carefully that the demands now advanced by the 
miners cannot be conceded, and that even efforts 
to concede them would be disastrous—disastrous 
to the miners themselves as well as to the nation 
and its industries. If the unions are so foolish—if 
the members of the unions are so deluded by the 
falsehoods of Socialist agitators—as to persist in 
these extravagant demands, then there is no cure, 
and there is no remedy for the madness that has 
seized them, save the sobering influences of the 
hunger and humiliation that a national strike would 
bring in a very few weeks. With nearly a million 
men on strike pay, the unions would soon be 
bankrupt, and with the dislocation of other 
industries, and the temporary suffering of multi- 
tudes of the public, little material help would 
be forthcoming in shape of subscriptions. The miners 
are constantly boasting that they can ‘ paralyse” 
every industry if they strike altogether; but they 
will find, if they indulge in a national strike without 
a good and proven case, that they suffer just as 
much as any other class, and more than most 
classes, while the strike lasts, and that when it is 
over their unions will be penniless, their cause lost, 
public sympathy gone, and a blow given to their 
organisation and prestige from the effects of which 








it will take them a generation to recover. Already 
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costs have been forced so high that in the export 
trade we are losing, to the German and American 
coal syndicates, customers in the Mediterranean 
who have always hitherto purchased British coal. 
Some of our pits have already been closed under 
the increasing exactions of the miners. One 
colliery company alone has abandoned four seams. 
The increase in the national output has been 
arrested, and the matural growth of exports re- 
tarded. Another turn of the screw—another rise 
in price through the blundering incapacity of the 
British Miners’ Federation—and the British coal 
export trade will be lost. In fact, very little more 
will have to be conceded to the miners before we 
find our coal export trade converted into an import 
trade. In vulgar language, our colliers have reached 
“the limit.”” In no industry in this country are the 
employers so generous in wage and time matters 
as those in the coal trade. In no occupation does 
labour receive such a high proportion of the 
selling price of the product as in coal mining. 
No men in this country have had so many Acts 
of Parliament passed in their special interests, 
or had so much public sympathy showered upon 
them as the colliers. After being pandered to by 
the politicians, petted by the public, and pampered 
by their employers, our miners are now apparently 
being intoxicated by Socialistic nonsense. 

There may, as the events of the last few days 
show, be more delays, conferences, ballots, negotia- 
tions, and even concessions ; but we believe that the 
temper of the miners is such, that their pas- 
sions have been so played upon by untruthful 
agitators, that they are so bitterly disappointed 
with their Eight Hours Act, and that they have 
got such an exaggerated notion of their own im- 
portance and powers, that nothing short of a sudden 
check to their wild career will serve to induce them 
to take a sober view of the facts and actualities of 
industrial economics. In existing circumstances a 
national coal strike is not, we repeat, the worst 
thing that could happen to British industry. For 
nearly three whole years the coal trade has been 
hampered and handicapped by a succession of dis- 
putes. Every concession made by the owners 
has acted as a stimulus to the men to make 
some fresh demand. Conciliation has been 
scorned. Generosity has been wasted ; agreements 
have been torn up; bargains have been broken, 
and the law has been set at defiance. When all 
the instruments of peace fail the sword must be 
drawn. We must not be lulled into a false sense 
of security by the fact that on Wednesday a 
majority voted against the national strike. The 
danger still exists; Wales and Northumberland 
are still eager to fight, and the peace is no more 
than an armistice. Trouble may break out again 
at any moment, either locally or nationally, and it 
is well that the country should be prepared for it. 


The Marine Speed-reduction Gear as a Commercial 
Proposition. 


FoR the past ten years or so—to be precise, since 
the introduction of the steam turbine as a com- 
mercially successful system of propelling ships— 
the thoughts of engineers have been directed 
towards the subject of speed-reducing gear capable 
of transmitting high powers in an efficient manner. 
Various suggestions have been made, several 
gears have been tried in practice, and itis not rash, 
we think, to prophesy that within a very few years 
we shall be in possession of at least one satisfactory 
solution of the problem. We will presume that 
our readers are familiar at least with the broad 
outlines of the principal speed-reduction devices, 
mechanical, hydraulic, and electrical, which have 
been proposed. The literature on the subject is 
already very extensive, and no one need have any 
difficulty in acquainting himself with the funda- 
mental ideas underlying the problem. Elsewhere 
in this issue will be found the review of a book 
which sums up the whole matter in an interesting 
and instructive manner. The volume referred to, 
in common with all the other published matter so 
far as we know, deals solely with the technical as 
distinguished from the commercial side of the sub- 
ject. This is as it should be with any improve- 
ment, involving radical changes, when com- 
mencing its career. But we _ believe that 
even now sufficient progress has been made with 
marine speed-reducing gear to warrant us in 
inviting attention to its commercial aspects. It 


is certain that the technical side has advanced 
about as far as it can at present, and that further 
progress will only be made if the engineer secures 
the hearty co-operation of the business man and 
shipowner. 

It is the delight of all advocates of marine speed 








reducing gear to indulge in various calculations 
which by their results show the case for such gear- 
ing from the engineer’s point of view. The prime 
consideration, the simultaneous improvement of the 
turbine and propeller efficiencies, is always insisted 
upon. In addition, we have usually other sources 
of saving tabulated. Thus several of the systems, 
such as the hydraulic and electrical, permit of the 
propellers being reversed without the reversal of the 
prime mover. This at once leads to the important 
consideration that reversing turbines would no 
longer be necessary. The improved efficiency at both 
ends of the propulsive machinery leads to the result 
that we have a choice between increasing the speed 
of the vessel for the same expenditure of fuel, or of 
decreasing the fuel consumption for the same speed. 
In either case, for the same bunker capacity we get 
a greater radius of action. If we do not desire a 
greater radius of action, then we can reduce the 
bunker space and obtain a greater carrying capacity 
for cargo. Again, the higher we make the speed of 
a turbine, the smaller we can make its overall 
dimensions for the same power. Here again, 
then, we can save space by introducing reduction 
gearing, although it is to be noticed that from the 
space thus saved we must deduct a quantity 
representing the space occupied by the reduction 
gearing itself. As we mention in our review of 
Mr. Hobart’s book on another page, the introduc- 
tion of speed reducing gear would probably lead to 
the more extended use of superheated steam at sea. 
This would entail further economy, and conse- 
quently further reduction in the space devoted to 
the propulsive machinery on board ship. The 
space saved represents as well so much weight 
saved, and this gives us a further source of economy. 
Then, again, it is possible to arrange matters so 
that the power required to propel the ship at any 
given speed shall be developed, not by a large 
engine giving out a fraction of its rated capacity, 
but by a fractional part of the complete 
installation giving out its full rated capacity, 
while the remaining fraction of the machinery 
stands idle. This feature, the improvement of 
the load factor, is peculiar to the electrical speed 
reducing gear. The advantages of a high load 
factor are well known in the case of a power-house 
on land. A decreased annual cost for repairs and 
renewals, and a reduction in the number of spare 
parts carried, are found to be direct results. 
Obviously this concentration of the full load on a 
few machines working at their full capacity instead 
of spreading it over one large machine working 
much below its full power is good practice 
mechanically. If for nothing else it will reduce 
inertia forces and the losses due to frictional and 
air resistances. The use of speed reduction 
gearing should, particularly on the electrical 
system, facilitate the control of the vessel, its 
starting, stopping, and manceuvring powers. These 
then are the principal advantages which engineers 
may reasonably claim for the marine speed reduc- 
tion gearing. They add up to a respectable total. 


While the engineer thus looks at the credit side 
of the account, the business man and shipowner 
will, equally naturally, look first to the debit side. 
What are the disadvantages of the marine speed 
reduction gear? On this matter there has hitherto 
been a strange silence, in spite of the fact that, as 
things stand at present, there are several features 
connected with the use of such gearing which may, 
in certain circumstances, counterbalance the benefits 
enumerated above. For the purposes of this 
discussion we may divide all vessels into three 
classes, namely, the fast passenger liner, the inter- 
mediate and tramp steamer, and the warship. Let 
us take the Mauretania as typical of the first of 
these three classes. The economy resulting from 
the use of speed-reducing gear can, we have seen, 
be applied to several different purposes. Thus we 
can increase the speed, decrease the fuel consump- 
tion, increase the radius of action, or increase the 
carrying capacity. Now a vessel such as the 
Mauretania, already possessing a high speed, could 
only hope to obtain a fractional and almost 
negligible increase of speed from the joint increase 
in the efficiency of her turbines and propellers. 
The vessel is designed for a certain run; hence 
there is no necessity to increase her radius of 
action. We might increase her carrying capacity. 
But she is a passenger boat, and has already all 
the accommodation required for the very small 
amount of cargo which she carries. The space 
saved is in the engine-room, boiler-room, and 
bunkers. It is therefore not available for the 
accommodation of passengers. The only direction 
thus left in which to apply the benefits of increased 
efficiency is in the saving of fuel. Assuming that 
the vessel crosses the, Atlantic thirty-three times 


a year, that she requires 5000 tons of coal 
for each trip, and that the coal burned costs 
ten shillings a ton, a recent calculation sti. 
mates the saving in fuel by the employment of 
reduction gearing having an efficiency of 98 per 
cent. at 600 tons per trip. This represents annually 
a saving of a little under £10,000—or probably less 
than 4 per cent. of the money derived from passen- 
gers’ fees alone. Her total coal bill is not far short 
of £83,000 per annum. Thus the saving in fuel 
is about 12 per cent. per annum. It is to be 
noticed that we have assumed that all the coal is 
used for propulsion. The auxiliary machinery 
would not, however, share in the economy. |}ut 
taking this £10,000 as the saving per annum, we have 
to put against it the fact that we have now got in 
addition a considerable space for which we have no 
purpose; that. we have greatly increased the coin- 
plexity of the machinery, and consequently the 
chances of its breaking down ; that we have reduced 
the displacement and probably interfered with the 
stability of the boat. As for the cost of the changes, 
we can say but little. Ten thousand pounds would 
pay interest on a quarter of a million at 4 per cent, 
per annum. Obviously the replacement must he 
effected within this amount. We may sum up the 
case for the passenger steamer by saying that it is 
most unlikely that any vessel now built will ever 
be converted, for commercial purposes, to the speed 
reduction system. Let us now take the caso of 
the intermediate steamer—the cargo, slow passenger, 
or tramp vessel. The speed is already slow, and 
there is little inducement to increase it. As a com- 
mercial proposition it is infinitely more likely that 
the shipowner would go in for a lessened coal 
consumption and an increased carrying capacity for 
cargo. At present, however, the vessels in the 
class we are now dealing with are not turbine- 
driven. The reciprocating engine here still holds 
its sway, and in consequence there is no need for 
speed reduction gearing. The economy obtained 
with such engines and slow-running propellers at 
speeds of from 12 to 20 knots is already very good. 
It is therefore even less likely in this case than 
in the first that actual vessels will be converted. 
It is just possible, however, that in future it may 
be found commercially advantageous to build 
new vessels of this class with high-speed turbines 
and speed-reducing gear. The question is a nice 
one, and will only be settled by the estimating 
departments of our shipyards. To the shipowner 
the proposition will appeal because it will effect 
two distinct economies at once. A vessel of this 
class will burn less fuel for the same speed, and 
possess an enhanced dividend-earning capacity as 
a cargo carrier. 


Our third class of vessel, the warship, can 
hardly be treated from the same commercial 
standpoint as the two others. For here we 
have considerations other than dividend-earning 
powers to deal with. The fact that a war- 
ship has to steam at various speeds would seem 
to preclude the idea of employing mechanical 
or other gearing which gives only one ratio of 
reduction in the speed. It is clearly desir- 
able that the ideal to be aimed at is an increased 
efficiency for the turbines and propellers which will 
be constant at all speeds. This ideal is at present 
most nearly approached by the electrical system of 
transmission. We will therefore only consider this 
system for warship work. The first difficulty to 
arise is the choice between alternating current and 
direct current. Ease of starting, stopping, revers- 
ing, and manceuvring generally would point to the 
continuous-current system as the most desirable. 
On the other hand, the continuous-current generator 
capable of delivering a high power at a high speed 
has yet to be built. Direct coupling to the turbine, 
if this has to run at its most efficient speed, is 
therefore out of the question. To meet this it has 
been suggested that the generator should be coupled 
to the turbine through the intermediary of 
mechanical speed-reducing gear. This is surely 
adding complication to an already complicated 
problem. Even Mr. Hobart, the author of this 
suggestion, has to admit that at full speed the losses 
in the mechanical gear, plus those in the electrical 
gear, would probably neutralise the increased 
efficiency of the turbines and propellers. At 
cruising speeds there would probably be a gain 
in favour of the system. At cruising speeds we 
should get an increased radius of action, and 
as the reduced weight of the turbines and boilers 
would probably more than compensate for the 
added weight of the transmission machinery, we 
should get an additional amount of displacement 
available for armaments. By adopting the alter- 
nating current system we would sacrifice some of that 





facility of control which is so essential to a war- 
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ship, but would gain in the matter of weight saved. 
But whether we adopt continuous or alternating 
current, Wwe materially complicate the existing 
machinery. The total bulk of machinery to be 
attended to may be less with speed-reducing gear 
than without it, but it will require a greater division 
of attention. This fact will, we think, militate 
against the adoption of such gear on warships, where 
it is peculiarly necessary that the whole machinery 
should be as trustworthy as possible, rather than 
highly economical, at all speeds. 


The German Machinery Industry. 


Tux situation of the machinery industry in Ger- 
many at the present time is perhaps of a certain 
amount of interest in this country, especially when 

it is remembered that over one-third of the total 
Teutonic production is now disposed of in external 
markets. Some information on the position of the 
industry was contained in the report which 
was presented at.the autumn meeting of the Verein 
Deutscher Maschinenbau Anstalten, which is the 
representative association of themakers ofthe various 
classes of machinery. At the spring assembly of 
the association it was stated that the economic 
situation of the machinery construction trades had 
somewhat improved as compared with the preceding 
years. This observation, according to the report 
submitted at the recent conference held at Posen, 
is also applicable in general to-day, although indi- 
cations are not lacking which suggest the exercise 
of caution owing to the standstill which has 
occurred, It remains to be seen whether the latter 
is of a temporary character or whether it is the 
beginning of a retrogressive movement, the report 
expressing the view that the stagnation is probably 
not of a permanent nature. The necessity for caution 
in forming an opinion as to the future is explained by 
the circumstance that the number of workers 
employed by the firms forming the association was 
almost 4 per cent. less on July lst than on the 
corresponding date in 1910, thus showing that the 
total degree of activity has somewhat decreased. 
At the same time the diminution has to be taken 
into consideration with the circumstance that the 
German machinery makers were exceptionally well 
employed in 1909 and 1910, particularly in the 
latter year, when many firms were unable to com- 
plete orders within the specified time for delivery. 
This is also the case now with regard to special 
branches, as the decrease relates to general 
machinery. The report also refers to the diffi- 
culties of the export trade owing to the high customs 
tariffs abroad, and states that the expenses inci- 
dental to that trade are now several times 
what they formerly were. It is, however, con- 
sidered that in view of the large turnover in 
external markets the maintenance of the export 
trade is one of the most important and vital 
matters for the machinery industry, and that the 
association must therefore be zealous in developing 
German Customs conditions and the new treaties 
of commerce necessitated by them. 

It would naturally be expected that as a con- 
sequence of the improved state of business in 1910 
the financial results of the joint stock companies 
engaged in the various branches of construction of 
machinery would be superior to those which were 
obtained in the preceding year. This assumption 
is substantially borne out by a tabular statement 
which has been prepared by the association with 
regard to seven groups of companies, one group 
only showing a decline as compared with 1909. It 
is of some interest to observe that the makers of 
textile machinery occupy the first position, as the 
average yield to the shareholders on the capital 
actually provided by them in the group of com- 
panies concerned amounted to 13 per cent. in 1910, 
as contrasted with 10.7 per cent. in the previous 
year. The second position is held by the com- 
panies producing agricultural machinery, and is 
represented by a yield of 9.5 per cent. as against 
4.9 per cent. in 1909; whilst the firms engaged on 
the construction of general machinery in conjunc- 
tion with locomotives are returned at 9.4 per cent. 
in 1910 as contrasted with 10.3 per cen3. in the 
preceding year. The companies producing machinery 
in bulk, or special machines, are represented by 
‘4 per cent. as compared with 6.2 per cent.; 
machine tool companies by 6.2 per cent. as 
against 5.5 per cent.; general machinery 
companies by 5.1 per cent. as contrasted with 
4.6 per cent.; and companies concerned with the 
building of general machinery in conjunction with 
shipbuilding are recorded with an average yield of 
3.9 per cent. in 1910 as compared with 3.8 per 
cent. in the previous year. It is well to emphasise 


the yield to the shareholders on the capital actually 
furnished by them, as the association also gives in 
the table figures representing the yield on the total 
nominal share capital. The latter figures are 
somewhat higher than the former, but no explana- 
tion is forthcoming to account for the apparent 
discrepancy, although the yield on the nominal 
capital places the companies in a somewhat more 
favourable position from a commercial point of 
view. 

It is unfortunate that the association throws no 
light on two matters which form the subject of 
complaints in individual circles of the machinery 
industry, particularly on the part of machine tool 
makers, although special reasons may exist for not 
dealing with the alleged abuses. In the first. place, 
it is contended that the prosperity of the makers is 
considerably prejudiced by the methods of payment, 
except where patented machinery and special 
machines are concerned, as these yield larger profits. 
The usual conditions are declared to be payment 
of ohe-third on the placing of the order, one-third 
on invoicing, and the final instalment three months 
later. In the case of large contracts these condi- 
tions are fulfilled, but in other cases it is said to be 
becoming still more exceptional for the three 
months’ period to be observed, some pretext being 
found for the pestponement of payment. The 
result is that the makers are partly financing their 
customers, and as the former are mostly working 
with bank loans a large portion of the net profits is 
absorbed by bank interest and commission. These 
conditions have been so far recognised by some 
banks that they now discount outstanding debts 
of the kind. The second matter, which 
relates to orders given in contra account, 
is an old standing complaint, although it is 
none the less serious, as it also affects the pros- 
perity of the machine tool makers. It is com- 
plained that many purchasers, especially the 
large iron and steel works, will only place orders 
on the condition of reciprocity, and makers either 
have to agree or lose the work. But wages cannot 
be paid with tool steel, steel castings, files and 
screws, c.,,which have to be accepted in exchange, 
and the compulsory increase of stocks in this 
respect further contributes towards the compara- 
tively poor return yielded on the capital of the 
machine tool works. It is therefore suggested that, 
in order to remedy the state of affairs, the makers 
of machinery should approach the State railways 
and the army and naval authorities with the 
request that all firms who insist upon the insertion 
of the contra-account clause in contracts should be 
excluded from all contracts for the State services. 
It would seem, however, that no prospect exists of 
any such application being complied with, although 
the suggestion recalls the fact that the makers of 
special steels asked the Government departments, 
a few years ago, to endeavour to secure the 
exclusion of the use of special steels made in 
England. 








LITERATURE. 


The Electric Propulsion of Ships. By H. M. Hobart. 
London and New York: Harper Bros, 

Tuts volume may be described as the electrical engi- 
neer’s plea for the adoption of electrical speed-reducing 
gear on board ships. It is written principally for marine 
engineers, and is not a text-book dealing with the electro- 
technical problems involved in the subject. 

In his earlier chapters Mr. Hobart has included certain 
matters somewhat extraneous to his subject, or perhaps 
we had better say, matters concerning which he might 
have assumed his marine engineering readers already to 
have sufficient knowledge. Thus he introduces his sub- 
ject by discussing the size and power of ships, the energy 
required per ton-mile in propelling ships at constant 
speed, the frictional resistance of ships and the momentum 
of ships. With the fifth chapter, on the speed and effici- 
ency of propellers, the author really commences to 
grapple with the subject. For, of course, it is the ques- 
tion of the inefficiency of high-speed propellers which 
leads up to the whole subject of speed-reducing gear on 
board ships. In this chapter Mr. Hobart gives a singu- 
larly fair account of the conflicting opinions held regard- 
ing the efficiency and speed relationship of propellers. 
While he himself apparently accepts the view that 
an efficient high-speed propeller is, for fundamental 
reasons, an impossibility, he gives considerable prominence 
to the opinions of the opposing school. This school 
includes many authorities, such as Sir William White, 
Engineer-Admiral Sir Henry Oram, Dr. Flamm, and 
others, and holds that the inefficiency of present-day 
high-speed propellers is due to the novelty of the pro- 
blems involved in this design, and that there is no reason 
why, with extended research and painstaking develop- 
ment, we should not one day be able to make high- 
speed propellers as efficient as those running at low speeds. 
Assuming, then, that the high-speed propeller is funda- 
mentally inefficient, the author proceeds to describe and 
criticise certain mechanical speed-reduction gearing pro- 





improving the overall efficiency of marine propulsion 
engines. Toothed gearing, such as the Melville-Mac- 
alpine and the Parsons, and hydraulic gearing such as the 
Féttinger is described and various calculations are given 
showing the increase in efficiency, the increase in the 
available cargo space, and the decrease in the weight of 
propulsive machinery likely to result from the adoption of 
such devices. Mr. Hobart points out that the toothed 
gearing device can only reduce the speed in one ratio, and 
that in consequence it is primarily suited for a constant- 
speed vessel. The hydraulic gear,on the other hand, 
while transmitting a varible speed, is not as efficient as it 
might be. Neither system, he adds, is very efficient at 
other than its maximum speed, while the control of the 
ship, its mancuvring and stopping powers, are by no 
means perfect. 

Turning now to electrical reduction gearing, Mr. 
Hobart sums up its advantages under various heads. In 
the first place, we are enabled to employ high-speed and 
efficient prime movers in conjunction with low-speed and 
efficient propellers. This results immediately either in a 
higher apeod for the vessel, or, if the speed be kept the 
same, then ina reduction in the weight, size, first cost, 
and upkeep expenses of boilers and turbines or other 
prime movers. With the same bunker capacity the 
cruising radius of the ship is increased. Again, prompt- 
ness in control and high efficiencies at all speeds are also 
to be put to the credit of the electrical apparatus. In 
addition, and on this point the author justly lays consider- 
able stress, the reversal of the prime mover is not 
necessary when the ship is running astern. This last 
feature can, however, also be claimed for the Féttinger 
hydraulic gear. 

We can only briefly notice the remaining contents of 
the book. Ina chapter headed “ The Use of Superheated 
Steam in Marine Engines,” Mr. Hobart summarises the 
reasons for the prejudice existing against the employment 
of superheat at sea. As far as turbines are concerned 
this prejudice lies largely in the fact that the high tem- 
perature of the steam would cause the casings to be con- 
siderably distorted. This objection only applies to marine 
turbines, for these are made of large diameter so as to 
obtain a slow speed of rotation to suit the — 
Superheated steam is, of course, very successfully applied 
in the case of land turbines ; but these run faster, are, in 
consequence, smaller in diameter, and are not subjected 
to the same amount of distortion with temperature varia- 
tions as are marine turbines. Obviously, then, the 
introduction of speed-reducing gear between the turbine 
and propellers would enable us to make the former of 
ont diameter, and permit us to employ superheated 
steam as successfully as in land practice. 

The succeeding chapter deals with the subject of elec- 
trical gear as a means for improving the load factor. 
The author takes the case of a cruiser capable of steaming 
23 knots, but being called upon for most of its time to 
cruise at a speed of about 14 knots. At the cruising 
speed the turbines, if directly coupled to the propellers, 
will be required to develop only about a third of their 
rated output. If, however, electrical transmission gearing 
were used we would have, according to the author, four 
turbines driving four generators, which would supply 
energy to twelve metors, four on each of the three pro- 
peller shafts. At low speeds, say, all up to 12 knots, one 
motor on each shaft would be in circuit, and consequently 
one turbine and generator set only would be working, 
although all three propellers would be rotating. As the 
speed had to be increased more motors would be switched 
in and another generating set started up. Thus each 
turbine and generator set would always he operating at 
or near its full load. In other words, the load factor 
would be high. The author then points out the crucial 
importance of a high load factor, drawing analogies from 
land practice. 

In dealing with internal combustion engines for ship 
propulsion, the author states that such engines are not 
readily reversible, are most efficient when developing 
their rated output, and are not at present obtainable for 
high powers—at least, with such high powers and the 
same trustworthiness as in the case of turbines. All 
these points lead, in his opinion, to the same conclusion, 
namely, the advisability of adopting electrical transmis- 
sion gear in conjunction with internal combustion engines 
for marine purposes. 

Into the question—a thorny one—of whether alternat- 
ing or continuous current electricity is best suited for 
marine work, the author goes at some length. By most 
advocates of the electrical transmission system alternat- 
ing current is held to be superior to direct current. This 
view is taken because of the smaller size and lesser cost 
of alternating machinery as compared with direct-current 
machinery. Further, the alternator is a high-speed 
machine, and so can be directly connected to a high-speed 
turbine. On the other hand, the continuous current gene- 
rator is a slow-speed machine except for small powers. 
These characteristics are now a-days held to be funda- 
mental features of the two designs, although several 
firms are still working on the production of the high- 
power high-speed direct-current generator. Mr. Hobart’s 
views on the subject are different. He holds to the con- 
tinuous-current system, and points to the more efficient 
speed control, and the higher starting torque of continu- 
ous as compared with alternating current machinery as 
reasons for his views. He gets over the difficulty of the 
continuous machine being essentially suited for low 
speeds by suggesting that it should be used in conjunc- 
tion with the internal combustion engine of which com- 
paratively low speed is also an essential characteristic. 
Alternatively, he suggests the employment of turbines 
driving continuous current generators through mechanical 
speed-reduction gearing. 

The last four chapters of the book are devoted to the 
description of several proposed systems of using elec- 
tricity as a means of reducing speed on board ships. 
These include the Mavor, Durtnail, and Emmet systems, 
and call for no comment in this review of the book. 








the fact that the figures quoted are those forming 





posed, and in some cases already tried as a means towards 


There are many points in Mr. Hobart’s work which we 
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think will not be accepted universally. Several of his 
statements open up a field for wide discussion, but this is 
hardly to be wondered at where all is so controversial, 
and where the whole subject has already produced so 
much argument. It would serve but little purpose to 
embark once more on the journey which has already been 
so frequently commenced, and which seems always to 
arrive at the same unsatisfactory conclusion, namely, the 
expression of opinion unsupported by practical tests. But 
there are one or two points connected with Mr. Hobart’s 
handling of the subject which seem to call for comment. 
Thus, in his discussion of the relative advantages of 
mechanical and electrical speed-reducing gearing he 
assumes that a ratio of 6 to 1 is the limit obtainable 
with the former. He makes his calculations as to in- 
creased efficiency, saving of weight, &c., on this basis. 
With electrical machinery he takes the ratio as being 12 
to 1. Other things being equal, this procedure naturally 
favours the electrical gear. But it will interest Mr. 
Hobart to read the description of the Westinghouse gear 
we give to-day, which has a speed-reduction ratio of 
nearly 10 to 1. In his chapter on the load factor 
he compares a vessel fitted with electrical gear with 
a land station, and states that the practice in the 
latter of concentrating the full load on a minimum 
number of generators leads to a saving in the annual out- 
lay for repairs, renewals, and wages. We presume that 
he intends to imply that the same or equivalent savings 
would be experienced on board ship. As far as repairs 
and renewals go this may be so, but it is obviously 
incorrect in the matter of wages. The number of stokers, 
engineers and other engine-room attendants carried on 
board an electrically-driven ship would be that number 
which is required to operate the full quantity of machinery. 
When only half the machinery was in operation so many 
of the men would be idle. But they cannot be sent home 
to await their call; their wages run on whether they are 
employed or not, and under this heading we cannot 
expect any saving. The point is obvious but important. 
In the chapter on the internal combustion engine the 
author has expressed himself as follows :—‘ The future 
doubtless has in store for us very large gas engines 
possessed of thoroughly reliable characteristics, but I do 
not believe that the statement will be challenged that the 
near future will not signalise the advent of such engines. 
. . . This is true—probably in even greater degree— 
of the Diesel oil engine.” On the other hand, Dr. Bruns, 
of the Nuremberg company, is confident that he can 
build an eight-cylinder Diesel engine giving 2500 
brake horse-power per crank, or a total output of 20,000 
brake horse-power. 

In spite of its controversial nature, the volume is 
extremely interesting, and should be widely read by 
marine and electrical engineers. The subject dealt with 
is, however, many sided, and while the engineer will 
doubtless be a prime factor in its development, it must be 
insisted that it is equally a commercial problem. In 
this aspect it is certainly as complex and controversial 
as it is on the technical side. Mr. Hobart—and we do 
not blame him for it—has confined himself almost 
entirely to the technical side. In another column we have 
attempted to summarise the commercial aspects of the 
use of marine speed reduction gearing, and to this article 
we would refer our readers. 





Modern Practice in Mining. Vol. IV. By R. A. S. Red- 

mayne. London: Longmans, Green and Co. 
Mr. R. A. S. RepMayne, now Chief Inspector of Mines, 
was formerly Professor of Mining at Birmingham Univer- 
sity. - This volume, which treats of the matter almost 
entirely from the coal mining point of view, is devoted to 
the ventilation of mines and the various gases found 
therein. 

As indicated in the preface, it is of the nature of an 
attempt to collect in one volume the information to be 
found in other books and the reports and transactions of 
various mining bodies and societies. For instance, the 
information as to mine gases and their properties and 
effects has evidently been largely obtained from papers 
and reports by Dr. Haldane, whose researches in this 
direction have added so largely to our knowledge of the 
subject. As long ago as 1854-5 Mr. J. J. Atkinson, in his 
work on “ The Theory of the Ventilation of Coal Mines,” 
laid down for practical mining men the laws governing 
the circulation of air in mines. Except for particulars of 
experiments by M. Daniel Murgue and others as to the 
coefficient of friction, Mr. Redmayne’s contribution does 
not add much of value to Mr. Atkinson’s classic work. 

The chapter on Ventilation by Furnace, though excel- 
lent, loses interest for the modern student, as this method 
is rapidly becoming obsolete, and will—for new mines—be 
illegal on the passing of the Mines Act now before Parlia- 
ment. Perhaps the best and most useful chapter is that 
devoted to Modern Mechanical Ventilation, of which 
many excellent examples are given, together with calcu- 
lations as to useful effect, &c., which cannot fail to be 
of great help to the student of the subject. 

Taken altogether, this work will no doubt form a valu- 
able addition to the student’s bookshelf, if only because 
it contains between the covers of one volume much infor- 
mation collected from many sources and conveniently 
arranged. 





SHORT NOTICES. 


Contracts in Engineering—The Interpretation and Writing 
of Engineering—Commercial Agreemen s; an Elementary 
Text-book for Students in Engineering, Engineers, Contrac- 
tors, and Business Men. By James Irwin Tucker, B.S., 
LL.B., Member, Boston Society of Civil Engineers, and 
Assistant Professor in Civil Engineering at Tuffs College. 
McGraw-Hill Book Company, New York. 12s. 6d.—On the 
title page of this volume we find the following dictum of 
Lord Mansfield :—‘‘ The law does not consist of particular 
cases, but of general principles, which are illustrated and 
explained by those cases.’’ This is a maxim which applies 
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with special force to that branch of the law which, from the | 
American standpoint, is dealt with in this volume. To 
codify the law of engineering were impossible ; it is only from | 
works such as this that the fundamental principles are to be 
extracted. The writer found his preparation for his task in 
fourteen years of the study, practice, and teaching of engi- 
neering. According to his preface, ‘‘ the pursuit of a law course 
in the Boston Evening Law School, coupled with the contem- 
poraneous teaching in Tuffs College, made a combination 
both stimulating and laborious.’’ The body of the work | 
comprises contracts, on the making of contracts, the essentials 
of a contract, the discharge and performance of contracts. 
In one respect the law as administered in most States of the 
Union differs very materially from English law. Here we | 
know nothing of the doctrine of substantial performance. | 
If A. agrees to build and complete, according to specification. 
a bridge complete for B. for a sum certain, and he completes | 
it with the exception of the last coat of paint, in England he | 
could recover nothing. It would be a lump-sum contract. 
In America, on the other hand, he can plead substantial 
performance, and recover as on a quantum meruit. How- 
ever, as Mr. Tucker points out, ‘‘ it is incumbent upon him 
who invokes this doctrine to present a case where there has 
been no wilful omission or departure from the terms of the 
contract.’’ As this work is primarily designed for American 
engineers, it is important for the English engineer who | 
fancies it incorporates the law of Eng’and to be apprised of 
this distinction. Examination questions are a feature of 
the work, rendering it most useful for educational purposes. 
It has a good index. 


The Elements of Graphic Statics. By W. L. Cathcart 
and J. I. Chaffer. London: Constable and Co., Limited. 
Price 12s. net.—This volume deals in quite the usual way 
with the usual subjects embraced under the term ‘‘ graphic 
statics.’’ We have chapters on the graphic measurement of 
areas, the graphical treatment of forces, couples and moments, 
the graphical treatment of beams, roof trusses and bridge 
trusses, and the graphical treatment of torsion. We haveno 
complaint to make with regard to the manner of discussing 
these subjects. The authors’ exposition is good and the 
diagrams are clear and numerous. In a word, the book is 
all that one might expect or wish it to be—from its title. 
But searching a little deeper, to wit, in the preface, we find 
that the volume is intended for mechanical and marine 
engineers. In this respect it is thoroughly disappointing. 
Except for the chapter on torsion and one on the graphics of 
friction, there is little in it to distinguish it from a work | 
written solely for the structural engineer. The large and im- | 
portant branch of the subject, the graphical treatment of 
problems connected with the steam engine, is entirely 
neglected. Yet it is precisely this which should have 


appeared most prominently in the work if the authors had | 
carried out their intentions. We trust that when the volume | 
|are ready for immediate lowering if required. Wireless 
| telegraphy is fitted to each vessel. Further attention to safety 
| is to be found in the shape of an installation of the Stone- 


reaches a second edition the authors will see their way to 
amend their preface and remove the misleading remarks at 
present contained therein. 

Quaternions. By A. L. Baker, Ph.D. London: Con- 
stable and Co., Limited. Price 6s. net.—It is certainly 
fortunate for the average engineer that his daily livelihood | 
does not depend upon his ability to handle quaternions. If 
it did, then the constant complaint that the engineering pro- 
fession is overcrowded would no longer be made. For it is | 
not given to everyone to beable to understand the mysterious | 
properties of the symbol V—1. The old mathematicians | 
could not understand what it meant, but those of a later date | 
have called iti, and have built up the science of complex | 
functions and quaternions. Geometry and physics have | 
benefited thereby ; but the engineer has found it possible to | 
do his daily work, make great discoveries, and keep the | 
world going generally without a thought or care as to | 
whether /—1 was imaginary, or what it meant. This | 
studied neglect will probably be continued in the future. | 
Yet. should anyone be so inclined, he will always have in the | 
book now before us an easy pathway to the understanding of | 
the elements of the subject. The author writes clearly, and 
his manner of presenting his subject is sufficiently excellent | 
to make us wish that the authors of less abstruse and more 
practically useful mathematical text-books might take it as 
their model. 


Public Ownership of Telephones on the Continent of | 
Europe. By A. N. Holcombe. Lcendon: Constable and | 
Co.—Mr. Holcombe is instructor in government in Harvard 











University, and the subject of the book was chosen by bim 
as a thesis for the degree of doctor of philosophy at this 
University. Asa matter of fact, it was awarded the David 
A. Wells prize for the year 1909-10, and has been published 
from the income of this fund. The author acknowledges the 
help and encouragement received from university teachers in 
five countries. In a large part of the United States competi- 
tion in the telephone business has existed for nearly a score 


| of years. With a view to possible developments in his own 


country, the author has set out to record what has happened 
in Europe, and a remarkably readable account he has made 
of it. After a chapter devoted to the electric telegraph—as 


| the customs relating to this in many cases considerably 


affected the point of view taken up in different countries 


| regarding the telephone—the author deals with the develop- 
|}ment of the telephone business in Germany, Belgium, 


Holland, Austria-Hungary, Italy, Norway, Sweden, Den- 
mark, and Spain. The concluding chapters are devoted to 
comparative telephone rates and the economy of public 
ownership. The telephone undertakings of this country are 
not discussed, but there is much in the book to interest not 
only the technical but the non-technical British reader. 








NEW CROSS-CHANNEL STEAMERS FOR THE 
SOUTH-EASTERN AND CHATHAM RAILWAY. 


THE new turbine steamers Riviera and Engadine, which 


| the South-Eastern and Chatham Railway Company is placing 


on its cross-Channel service, are in many respects similar 
to the vessels already running on the Dover-Calais and 
Folkestone-Boulogne routes. They are, however, somewhat 
larger, being 315ft. in length, 41ft. moulded breadth, and 
24ft. 6in. in depth from the awning deck. They are further 
distinguished from those already at work in having an instal- 
lation of water-tube boilers instead of the ordinary cylindrical 
type. 

7 Mhe passenger accommodation is of the usual nature, and 
does not call for special mention. Owing to the large and 
increasing traffic carried on by the company in shipping 
motor cars for continental tours, special provision has been 
made on the new vessels for handling and stowing such 
vehicles. In addition to being provided with extra large 


| hatchways to the holds, the steamers have been constructed 


with the after ends of the main and awning decks specially 
strengthened for the carriage of motor cars. The lifeboats 
are carried on the promenade deck, and can all be swung out, 
we are informed, in less than a minute. Indeed, as soon as 
the vessel leaves port it is the practice to swing the boats 
outboard until the destination is nearly reached. In this 
way the deck is left free from encumbrances, and the boats 


Lloyd water-tight door system, dividing the hull into four 
water-tight compartments at a moment’s notice. 

The vessels are fitted with a rudder ateach end. The after 
rudder is of the balanced type, and has been specially designed 


| by the builders for their turbine steamers. It is worked by a 


steam tiller controlled by telemotor gear from the flying 
bridge. The bow rudder is built to the form of the hull, and 
is likewise controlled from the flying bridge through the 
agency of a steam tiller gear applied to the rudder head. 

The propelling machinery comprises three Parsons turbines, 
each driving its own shaft and propeller. A set of six Babcock 
and Wilcox water-tube boilers provides the requisite steam 
generating power. A spare boiler has also been installed so 
that one boiler may always be off duty for cleaning. In this 
way the vessels will be able to remain much longer in 
continuous service than would otherwise be the case. 

On her trials the Riviera maintained a speed of 21.99 knots 
for four hours with only four out of the six boilers at work. 
With the turbines fuliy employed the highest mean speed on 
the mile was 23.07 knots, A speed of 15.15 knots was 
attained by the vessel when running astern, so that she is 
exceptionally powerful in this respect In the accompanying 
engravings we give a general view and plans of the vessel. 
The builders are William Denny and Brothers, of Dumbarton. 
The Riviera made her first voyage on July 22nd. We give 
above an illustration showing the vessel under weigh, and 
some drawings of her on page 521. 
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ABSOLUTE PRESSURE GAUGE. 





ENGINEERS who have charge of large power stations in 
which steam turbines are used know how necessary it is that 
the vacuum gauges connected with the condensing plant 


should register correctly, for a variation of lin. in the vacuum 
has a substantial effect on the steam consumption of the 
turbines, The ordinary vacuum gauge has one great draw- 


back for this class of work. It makes no allowance for the 


variations of the barometric pressure. Hence a vacuum 
gauge may indicate at one time 28in. mercury and shortly 


afterwards only 27in., and yet the absolute pressure may | 


have remained unaltered, the change being simply due to a 
drop in the atmospheric pressure of lin. The engineer-in- 
charge has therefore, in such cases, to refer to his barometer 
and make a calculation. 

The gauge, shown in Fig. 1, has been designed to obviate 
the use of a second instrument and the attendant trouble of 
calculating the absolute pressure data at each reading. It 
consists essentially of two sensitive Bourdon tubes coupled in 

















Fig. 1-ABSOLUTE PRESSURE VACUUM GAUGE 


such a manner as to oppose each other in their action. The 
inside of one of the tubes is in communication with the 
inside of the condenser, or other chamber from which the air 
has to be exhausted, whereas the outside is open to the 
atmosphere. This tube is therefore actuated by the differ- 
ence between the atmospheric and absolute pressures in the 


condenser. The second tube is evacuated and hermetically | 


sealed, and is therefore actuated only by the changes of 


atmospheric pressure ; so that if the absolute pressure in the | 


condenser increases from, say, 2in. to 4in., while the atmos- 


pheric pressure remains the same, the finger of the dial will | 
be advanced accordingly and 4in. absolute pressure will be | 


indicated. If, on the other hand, the absolute pressure in 
the condenser increases from, say, 2in. to 4in., while the 


inside the tube would be 2in. and the pressure outside the 

tube would decrease lin., and the resultant motion imparted | 
to the pointer in an ordinary gauge would correspond to a | 
change of 3in. As, however, in the gauge we are describing | 
the atmospheric pressure acts also on the outside of the | 
evacuated tube, the fall in this pressure of lin. mercury will | 
cause the tube to expand and thus oppose the action of the | 
vacuum tube to the extent of lin., and the resultant motion | 
transmitted to the pointer will be equal to 2in., and an indi- | 
cation of 4in. absolute pressure will be recorded on the gauge. 





Fig. 2—SECTIONS OF ABSOLUTE 


It will be observed from the accompanying sectional 
drawing, Fig. 2, that the two opposing tubes B, C are not 
coupled direct to the quadrant D of the gauge, but their 
action is transmitted by a special compensating link motion 
A, which removes the difficulty of the operating tube having 
to overcome the effect of the elasticity of the other tube, and 
avoids at the same time the friction which would be produced 
by the two tubes acting on one pinion in opposite directions. 
Both tubes are fitted and soldered into a common body and 
closed at their free ends by end pieces. The front tube C is 
in communication with the screwed shank at the bottom of 
the gauge, whllst the other is evacuated and hermetically 
sealed by means of a screw closing up the passage to the tube. 





| inch side, which had previously been used in a fire-resisting 
atmospheric pressure falls lin., the increase of pressure | test. The concrete was composed of the following :—One 


| Both the screw and the connection for evacuating the tube 
| are further soldered up as an additional safeguard. To 
economise space the two tubes are arranged one behind the 
other, and in order to obtain the opposing effect desired for 
the barometric correction the movement of the barometric 
tube is reversed by means of a double lever E pivoted to an 
arm on the standard. The movement of the two tubes is, 
moreover, not transmitted direct to the quadrant of the gauge, 
but by means of a double lever F, or link turning about its 
centre on a pivot bolted to the quadrant, which latter is slotted 
to allow of adjustment of the leverage. Besides reducing 
| friction this arrangement enables each tube to move with 
freedom without straining the other. 











|A TEST OF REINFORCED CONCRETE WITH 
THE OXY-ACETYLENE BLOW-PIPE. 


| THE question of the resistance of safes and strong-rooms 
| of ordinary construction to the depredations of burglars 
| armed with an oxy-acetylene blow-pipe and apparatus has, 
| since the introduction of the latter, greatly exercised the 
attention of bank officials. It is a well-known fact that this 
| new method of attacking steel is irresistible, even by the 
hardest metals. 

With a view to ascertaining the resistance of reinforced 
| concrete strong-rooms—a method of construction which is 
| now being substituted for the ordinary strong-rooms—a test 
was carried out recently with an oxy-acetylene blow-pipe and 








TEST OF CONCRETE SAFE WALL 


apparatus on a test slab designed and prepared by the 
Indented Bar and Concrete Engineering Company, of Queen 
Anne’s Chambers, Westminster. The sample selected for 
the test was a slab reinforced with an indented bar 4 square 


rt cement, 1? parts sand, 4} parts coarse aggregate 
granite). 

The oxy-acetylene blow-pipe was applied to the slab—the 
metal cutter being useless in the case of concrete—for 
twenty-four minutes, at the end of which period and after 
much raking out of the resulting glass formed by the fusion 
of the sand, and accompanied by the deafening roar of the 
blow-pipe, a hole 3gin. in diameter was made through the 
slab. Whenever a steel bar was met the metal cutter—i.e., 
a stream of pure oxygen directed on to the white-hot steel— 
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PRESSURE VACUUM GAUGE 


was brought into action, and the steel instantly fused away. 
The concrete was the material which gave the trouble, the 
metal cutter being powerless to act upon it. 

It is interesting to note that the same thickness of steel of 
any grade, harveyised, nickel, nickel-chrome, or any other 
hardened steel, would probably have been cut through neatly 
and cleanly by the metal cutter in about four minutes. 
Apparently there is no steel made which cannot be quickly 
cut through in this fashion, as the process is a chemical 
combination of the steel with the oxygen, resulting in the 
complete combustion of the steel. The only form of plate 
which offers any resistance is a combination of steel with 


— 
are informed, does not present much difficulty to the oxy 
acetylene flame. s 

The result of the test was as follows :—Thickness of slab 
6in.; cubic foot of oxygen consumed, .55; cubic foot of 
acetylene, .45; time occupied, 24 minutes ; size of resultin 
hole, 3gin. diameter. The test is clearly strongly in favour 
of the concrete as contrasted with steel, as the time for 
making a hole serviceable to a burglar is practically pro- 
hibitive, to say nothing of the roar of the burner, The 
really enterprising burglar must clearly seek for other Means 
of destroying concrete. 








ELECTRIFICATION OF RAILWAYS. 


A PAPER on the above subject was read by Mr. E. O'Brien 
of Horwich, before the Manchester Association of Engincers 
on the 10th inst. The author said that steam traction for 
rapid suburban traffic had reached its limit, any attempt at 
running an electric schedule with steam trains increasing the 
cost, both of fuel and maintenance, toa prohibitive point 
An electric motor car would run 50,000 miles without \ isiting 
the shed other than for stabling, and could be kept in 
continuous service for 20 hours daily, the only attention 
required being brake adjustment. A steam locomotive on a 
similar service would have to obtain coal every 150 miles, and 
would require washing out and overhauling every 1200 miles 
at least. By reason of its higher acceleration and average 
speed on short runs, the electric service could be increased jn 
frequency with the same headway between trains, thus 
increasing the capacity of the line. This increase of capacity 
showed to greatest advantage at terminal stations, where it 
was almost 100 per cent. Instead of stand-by engines and a 
dozen switching and signalling operations being required 
during which two or more roads were blocked, and which 
could not be completed under five minutes even with the 
most favourable conditions, the electric train was ready to 
start as soon as the motorman could walk from one end to 
the other. The author mentioned as an instance of this that 
at Aintree racecourse station, on the Liverpool and Southport 
branch of the Lancashire and Yorkshire Railway, an electric 
train could discharge 1000 passengers, and the time between 
its arrival and departure was only 90 seconds. 

Fig. 1 gives the time speed curves of a multiple unit two- 
car electric train, a ten-wheeled express passenger engine 





TiME FROM START 


Fig. 1 


with five coaches, and a ten-wheeled radial tank engine used 
for suburban traffic, with seven coaches. Table I. gives the 
particulars :— 

TABLE I. 


Steam train. 





Electri: 


Express | Suburban | train 


pasrenger. | passenger. 








Total weight (taken the same 


in each case)... .. . 2065tons | 200 tons 205 tons 
Number of vehicles . 5 | 7 | 1 
Total seating capacity .. 300 | 400 | 306 
Weight required for propul- | 

a eee ..| 90tons | 77.5tons | 71.1 tons 
Acc. up to 10 m.p.h. in m.p.h. | 

per eec. .. .. «2 oe os 0.67 | 0.95 | 2.0 
Acc. up to 20m.p.h. in m.p.h. | 

MOP SRG. 2. se s2 so se 0.67 | 0.67 | 1.6 
Acc. up to 30 m.p.h. in m.p,h. | 

per sec. .. eee 0.57 | 0.43 Ls 


Maximum speed so we = 65 m.p.h. 60 m.p.h, of ap. h. 


The reason for the higher acceleration was apparent from 





“AS 50 


SPEED MILES PER HOUR 
Fig. 2 


the curves in Fig. 2, in which a steam and electric train of 
similar maximum tractive effort were compared. _ The 
tractive effort, which could be applied to a train was limited 





copper or cast iron in separate sections ; but even this, we 


by the slipping of the wheels, and an electric train with eight 
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os oes had a considerable advantage over a steam 
drivin ee two. The maximum effort could be main- 
anal up to 27 miles per hour with the electric drive, whereas 
with steam the tractive effort fell rapidly, and at 27 miles 
or hour was only one-third of the maximum. The author 
then went on to explain why electric traction and high 
acceleration gave the more economical running. The electric 
train reached its maximum speed quickly when the power 
could be shut off and advantage taken of the coasting 
qualities of electric stock. Table II. shows very clearly the 
effect which the reduction of train weight per seat has on the 

energy consumption. 
Tauie L.—Hnergy Consumption Delivered to Train in Watt-hours 
per Seat-mile. 


| 


2 miles. 
> miles 
} miles. 


1 mile. 
3 miles. 


= 
Length of run, E 
~~“ 











Average speed, m.p.h, -«| 22 29 36 40 | 42 48.5 | 44.5 
L4i-ton train .. .| 61 51 41 36 | 38.5] 32 | 3 


Ener), 110-ton train.. ..| 52.5 | 45 3€.5 | 33 | 31 30 29 








Eneriy, 75-ton train .. .. 32.5 | 27.5 | 23.6 22 21.5 | 21 20.5 
| i 














The author sums up the arguments for and against steam 
and electric working for suburban traffic as follows :—For 
short distances between the stations electric traction shows 
considerable economy over steam, when a very fast schedule 
with many stops is contemplated, but, on the other hand, 
such a service could not be run by steam trains. For 
ordinary services, such as are run by steam trains to-day— 
that is, a slow schedule with many stops—the actual running 
of the trains would probably be more economical with 
electricity. 

Mr. O’Brien then proceeded to describe and compare the 
five systems of electric railway working in existence. These 
are (i) direct current, generated and distributed at the line 
voltage ; (2) high voltage alternating current, transformed 
down and converted to low-tension direct current at sub- 
station; (3) high-tension direct current; (4) single-phase 
alternating current, and (5) three-phase alternating current. 
The author argued that for main line work the systems were 
on a fairly equal footing, but when the work in the vicinity 
of, and in towns, and the sidings and loop work was 
considered, the cost per mile would be less for the third-rail 
system, but will be much greater for the overhead system on 
account of the physical difficulties already mentioned. In 
the case of heavy third and fourth rail construction, say, 
using an 801b. rail, the cost of the working conductor 
material was about 60 per cent. of the cost of track electrifica- 
tion, but in the case of high-tension overhead construction it 
was only 15 per cent.; the third-rail construction therefore 
lent itself to economy in first cost in dealing with sidings and 
loops, as the cost per mile could be readily reduced by using a 
lighter conductor where traffic was light and high momentary 
electrical losses were permissible. 

Taking definite figures, the cost of a straightforward piece 
of main line on the third-rail system might be taken at £800 
per mile of single track, or £1000 per mile with many 
junctions, section switches, &c. The cost of the overhead 
line of the Rotterdam-Hague-Scheveningen line was £1200 
per mile. This was a plain straightforward suburban line, 
free from complicated junctions, and in level country. A 
figure based on American practice worked out at £1130 per 
mile of single track. The more rigid requirements of this 
country, however, would increase the cost about 25 per cent., 
i.e., the cost per mile of straightforward single track for over- 
head construction would be £1200, or about £800 per mile of 
double track more than third-rail construction. With a line 
properly sectioned with regard to the power required, the cost 
of feeders and transformers would be the same in both cases, 
and the power-house equipment would also be the same, there- 
fore there would be a surplus of £800 per mile in favour of 
the third-rail system. This would provide for a 200-kilowatt 
of rotary converter power and feeders, housed and connected 
up, per mile of double track, which is ample allowance for 
straightforward main line work. The author said that the 
Liverpool and Southport line had 300 kilowatts of rotary 
converters per mile of double track, but this was for a very 
heavy and frequent suburban service. 

The author said that the conditions in the neighbourhood 
of large towns, where electric traction would be most profit- 
able, precluded the adoption of overhead construction or the 
single or three-phase systems ; it was therefore probable that 
the direct-current third-rail system would gradually be 
brought into use by the more progressive railway companies, 
where, as before stated, there was either a residential neigh- 
bourhood to develop or a slower means of transit to be com- 
peted with. The extent of such a system of suburban elec- 
tric transit might become so large as to make it profitable to 
work the local goods service from the same power-house as 
the passenger trains. Further than this, two large towns 
fairly adjacent, such as Glasgow and Edinburgh, Newcastle 
and Darlington, Liverpool and Manchester, may each have 
such a suburban goods and passenger electric system, and 
this may lead to the electrification of the main line between 
two such cities, and this in its turn to the electrification of 
an entire system. Probably a power station will feed about 
25 to 30 miles as a maximum distance—i.e., there will be 
about 60 miles between generating points; but cheap coal, 
water, and land will be principal deciding factors. Whether 
one-phase or direct-current third-rail is used, batteries will be 
Installed to a large capacity, probably sufficient to run any 
Section of the line for an hour on a reduced schedule, thus 
acting both as load equalisers as well as a stand-by. 

Thus the electrified railway of the future appeared to be a 
continuous current third-rail system for suburban and inter- 
urban lines with possible stretches of straightforward main 
line, on the single-phase system. This, of course, precluded 
the movement of the suburban motor coaches or shunt engine 
from one district to another ; but this movement did not take 
place in practice, and this was no practical objection. Goods 
yards would only have their entrances electrified and would 
be worked largely by storage battery locomotives. Only by 
this means could the prohibitive cost of overhead construc- 
tion or the unnecessary use of the third rail and the com- 
paratively useless electrification of sidings only used occa- 
Slonally by a locomotive be avoided. 

The discussion which followed the reading of the paper was 
decidedly adverse to Mr. O’Brien’s views on the relative merits 
of the different systems. A letter was read‘from Mr. Philip 
Dawson in which he defended the single-phase overhead 





system, and pointed out that the Brighton Company had ex- 
perienced no serious difficulties with regard to overhead con- 
struction. Mr. Beck differed from the author with regard to 
the relative costs given in the paper for the single-phase 
alternating and the direct-current third-rail systems. These, 
he considered, favoured the latter system unduly. Mr. Pearce 
also spoke in favour of the single-phase overhead system of 
construction, and said that in the neighbourhood of large 
cities the third-rail system would require an insulated fourth 
rail as a return conductor, as had been required already in 
London. He criticised the author’s figures with regard to 
the cost of current generation, and said that the capital 
charges were the chief features to be taken into consideration 
in this connection. Mr. O’Brien replied to the discussion, 
and was awarded a vote of thanks on the motion of the chair- 
man, Mr. W. Fox. 








THE INSTITUTION OF CIVIL ENGINEERS. 


WE give below abstracts of two papers read at the 
ordinary meeting of the Institution, on Tuesday, the 
14th inst. 


THE LOCH LEVEN WATER-POWER WORKS, 
By A. H. Roperts, M. Inst. C.E. 


The Loch Leven Water-power Acts were obtained in 1901 and 
1904, authorising the eonstruction of works to utilise the rainfall 
of the western slope of Rannoch Moor for power for industrial 
purposes. The scheme possesses a number of advantages, includ- 
ing large catchment area, heavy rainfall and high head, all in 
proximity to the seaboard. The author refers to the usual water- 
works practice of reckoning only upon the mean rainfall of the 
driest three consecutive years, and suggests that in power schemes 
of this character it might often be possible to obtain a greater 
output of power with the same expenditure. This could be 
effected by installing extra units of power plant—turbines, &c,— 
making a reduction in the height, and therefore in the cost, of the 
storage dam, and arranging to work the extra power in wet 
seasons. 

The catchment area for the Loch Leven works is the basin of the 
river Blackwater, and is 55 square miles in extent, lying between 
Lochs Treig, Ossian, and Rannoch and Glen Coe. Rain gauges 
established ia 1905 and 1906 have given average readings 
of over 70in. for the Blackwater basin and 80in. for Kinlochleven. 
No compensation water had to be supplied, this feature greatly 
increasing the available power. The site of the reservoir is favour- 
ably contoured for storage purposes, and the full reservoir is about 
74 miles in length and half a-mile in breadth. Its greatest depth 
is 75ft., and it impounds over 20,000 million gallons of water. The 
Blackwater dam is 3112ft. in length, with a maximum height of 
86ft., its top surface being 1068ft. above Ordnance datum. About 
half its length is formed as a waste-weir in six horizontal steps of 
6in. each. The foundation is of an exceptionally sound character ; 
only a few feet of the surface beds had to be removed to obtain a 
satisfactory foundation. The plant and materials required for the 
construction were brought by sea to the wharf and carried thence 
to the dam, &c., by an overhead cableway and an overland 
railway of 3ft. gauge, which latter included two rope inclines. 
The cableway was driven by a Pelton wheel at the foot of the Falls 
of Leven. The dam is built of large blocks of stone embedded in a 
matrix of ordinary concrete, with fine concrete facework. The 
bulk of the cement was of rotary kiln manufacture, and exhibited 
certain characteristics, which are described. Cracks due to the 
contraction of the concrete appeared after the dam was built, 
traversing it vertically from topto bottom. Reference is made to 
the question of inserting contraction joints in large dams. The 
valve tower contains the six valves of the three draw-off pipes, the 
spindles being carried up to the valve-house above top water-level. 

he draw-off pipes lead to the upper penstock chamber, whence 
the water is delivered over a measuring weir into the conduit. 

Water is conveyed to the pipe track by this conduit, which is 
34 miles in length ; it is of square section, 8ft. by 8ft., and is laid 
to a general gradient of 1 in 1000. The construction consists for 
the lower part of a channel excavated in the rock and lined with 
concrete, while the work above rock level is of concrete reinforced 
with expanded metal and round bars. Expansion joints are 
inserted in the walls at intervals of 64ft. Contraction cracks, 
however, appeared midway between these joints until the conduit 
was brought into use, after which they closed up entirely. The 
arrangements for the maintenance of the natural surface drainage 
are described, and also the methods of shuttering and concreting 
the work. Along the route of the conduit and above the same lies 
a catchment area of 34 square miles, with a rainfall of about 75in., 
the greater part of which is drained by three streams. These 
have been laid under contribution by collecting their water and 
turning it into the conduit. A description is given of their intake 
works and of the automatic valves for throwing off superfluous 
water. Electrical transmitters and recorders indicate to the valve 
keepers at the lower penstock chamber the changes taking place 
in the contribution of the side streams, enabling them to take 
advantage of the extra water and reduce the draw-off from the 
reservoir, thus storing an equivalent quantity of water in the 
reservoir. The conduit discharges its water into the lower pen- 
stock chamber of about 300,000 gallons capacity, where it is 
measured and delivered to the pipes as required. 

From the penstock chamber water is conveyed to the power- 
house in six welded steel — of 39in. diameter. The track is 1} 
mile in length, and the fall of 935ft. yields anormal static pressure 
of 406 lb. per square inch. Pipes are supported upon concrete 
pedestals, and at the bends there are heavy concrete anchorages to 
resist the thrusts of the water and pipes. The pipes are made 
from one plate welded longitudinally, and vary in thickness from 
10mm. (0.394in.) at the top of the hill to 22mm. (0.866in.) at the 
foot. With the exception of flange joints in special positions the 
whole line is jointed with a special ‘‘ muff” joint, a form of spigot 
and socket with joint rings for securing the packing material. 
Expansion is thus accommodated at every joint. The pipes were 
brought to the site by an overland railway laid up the hill along- 
side tho track, and were lifted into position by specially adapted 
derrick cranes. Water is distributed from the six main pipes to 
the various turbines by a system of pipes comprising two omnibus 
pipes and six feeders, all of 39in. diameter. Each ‘‘bus” pipe with 
its three feeders forms one complete system, the two systems 
being at different levels to enable branches to cross. One branch 
from each bus pipe feeds each turbine. The main valves which 
control the supply of water to the distributing pipes are of ordi- 
nary sluice-valve type, but specially designed to meet the com- 
bination of large diameter and high pressure. They are hydrau- 
lically worked, and are fitted with operating gear and automatic 
closing appliance, together with a mechanical device for controlling 
the speed of closing. At the top of the pipe track, immediately 
below the penstock chamber, automatic cut-off valves have been 
installed, of the usual ‘‘ butterfly” pattern, to stop the flow of 
water in the event of a burst occurring on the main pipe lines. At 
the summit of a slight elevation in the main line air valves have 
been fixed of a special design to allow large quantities of air to 
pass in or out, as required, when filling or emptying pipes. The 
tail-race is of concrete, the channel leading to an outfall in the 
river Leven. 

The company have constructed a wharf and jetty, both of timber, 
in Loch Leven; and have dredged a channel through the Loch 
Leven Narrows. A domestic water supply has been installed for 
the village and factories of Kinlochleven. It comprises a storage 





reservoir with concrete dam ina neighbouring valley, pipe line, 





a service reservoir of reinforced concrete, and distributing mains. 
The dam at present is only carried up to half its ultimate height ; 
this when completed will be 55ft., and its length will be 440ft. 
Contraction joints are provided, and have proved efficient in 
preventing the occurrence of cracks. 

The works described in the paper have cost about £600,000, and 
are now the property of the British Aluminium Company. The 
electrical plant in the power-house forms the subject of another 
paper (see below). The construction was begun in August, 1905, 
and the factory commenced working in February, 1909. The 
engineers were Messrs. Thomas Meik and Sons, and Messrs. 
Kennedy and Jenkin in collaboration with Mr. W. Murray 
Morrison, the manager and technical adviser of thecompany. The 
principal contractors were Sir John Jackson, Limited, and there 
were other subsidiary contracts. The author was resident engineer. 


THE HYDRO-ELECTRIC PLANT IN THE BRITISH ALUMI- 
NIUM COMPANY’S FACTORY AT KINLOCHLEVEN. 
By F. B. SONNENSCHEIN, Assoc. M. Inst. C.E. 

This paper deals briefly with the plant erected in the power- 
house at Kinlochleven other than that which is of standard design 
in England, and a detailed description of the tests made on the 
turbines and generators is given. The aggregate power installed 
is 30,660 horse-power at the generator couplings, the generators 
being capable of a maximum output of 21,088 kilowatts. Nine 
main units and two exciter units are erected, each unit consisting 
of a turbine and two generators. The main turbines are of the 
Pelton wheel type, with two water jets, and are designed to give 
3200 brake horse-power asa maximum ; each drives two generators 
coupled in parallel, and having an output up to 2200 kilowatts 
together. The two small exciter units are also of the Pelton-wheel 
type, each driving a pair of generators on one shaft. These con- 
sist of an exciter and lighting machine, capable of giving an output 
up to 550 kilowatts, and a traction machine up to 94 kilowatts 
capacity. All the connections between the generators, furnaces, 
&c., are made of bare aluminium strip. The feeders and dis- 
tributors for lighting and power in the village and on the railway 
and wharves are also made of bare stranded aluminium cables 
erected on poles, and this metal has been found to be perfectly 
satisfactory under all conditions. 

Efficiency and governor tests were carried out on the main units 
and governor tests on the exciter units as follows :—An iron wire 
resistance was used for absorbing the electric energy, and was 
placed in the tail-race, being kept cool by the discharge water. 
Below the resistance a hook gauge was suspended for measuring 
the head over a weir. A gate constructed in the tail-race could be 
closed at will, thus forming a reservoir to measure the quantity of 
water passing over the weir at — heads. After the weir 
curve was known, measurements were taken of the output of the 
generators at varying loads, and from these figures the efficiencies 
were calculated. The results obtained showed that the turbines 
did not quite reach their anticipated output, and that their 
efficiency was slightly below that guaranteed by the makers. 
Further tests are described, in which the areas of the jets were 
increased in size. It is shown that the efficiency was improved 
about 2 per cent. by increasing the area of the lower jet, but keep- 
ing the top jet of the original size, and by this alteration the 
turbines were enabled to give the specified output at the guaranteed 
efficiency. 

The governing tests are then described. The specified limits for 
the variations in water pressure and speed are enumerated, and 
the natural conditions are given under which these results had to 
be obtained. It was found during the tests that the generators 
were liable to flash over if the voltage increased excessively, and 
that they were also liable to flash over if a circulating current 
flowed round the two armatures of the dynamos on the same shaft 
running in parallel when load was thrown off. An electrical pro- 
tective device was therefore designed and fitted to each pair of 
generators, which automatically breaks the field circuit when 
either of these two conditions arises. 

Messrs. Escher, Wyss and Co, supplied the turbines, and Messrs. 
Dick, Kerr and Co. thedynamos. The author acted as resident 
engineer for Messrs. Kennedy and Jenkin. 





PASS LIST (Jnterim), OCTOBER EXAMINATIONS, 1911. 


Studentship (53).—A. H. Amor, F. Anderson, P. N. H. Baker, 
A. C. Banerjee, R. F. Bartlett, J. 8. Bell, L. W. Blanchard, H. E. 
Bois, B. O. Bush, J. Chambers, A. R, Clough, H. H. Cooper, 
G. T. Cotterell, W. A. Dixon, C. Drewett, H. J. D. H. Daunglin- 
son, N F. Eiloart, C. E. Fischer, F. G. E. Ford, G. Frecheville, 
H. G. Frost, A. J. Gilson, R. W. Godley, L. E. Greening, E C, R. 
Haddow, A. S. Hamilton, W. A. Hatch, J. F. Hay, F. L. James, 
E. de B Jepson, L. H. Kent, E. C. Lemon, E McGregor, J. 
Mann, R. G. F. Maunsell, A. Maxwell, E. B. Miller, H. L. 
Molyneux, R. L. Nunn, E. C. Oakes, H. G. R. Peet, R. F. E. O. 
Peet, J. W. Pell, R. H. Shaw, B. W. T. Smith, H. S. Thorpe, 
J. M. Trelawny, F. J. Walker, T. A. Walker, G. L. Watson, 
A. H. Widdows, M. M. Wood, A. J. S. Woolward. 

Associate Membership.—Candidates examined in London (118): 
Whole Examination (48).—A. K. Andrew, W. Andrews, W. 
Bristow, H. L. Brown, B. F. Browne, J. L. Butler, J. G. Carey, 
D. P. Connery, B. S. Crimp, W. F. Cully, K. V. Cuthbe, H. C. 
Day, H. E. Denny, J. B. Fallowfield, E. H. Ford, W. W. E. 
French, G. L. Grimsdell, J. E. Hobbs, R. H. Hodgson, T. B 
Jones, E H Julian, A. D. Lampitt, H. C. Loving, M. McGillewie, 
W. R. McKim, J. C. M. Maclagan, L. de M. Malan, J. H. 
Marriott, J. W. Mather, F. W. Matthews, G H. May, A. Meade, 
F. W. Meyer, 0. H. G. K. Moseley, J. W. Norman, G. N. Parker, 
C. C. V. Roebuck, G. D. Ross, H. Sanderson, C. R. Shaddick, 
M. de Silva, P. S. Spencer, P. F. Spiller, F. W. Thompson, J. 8. 
Tritton, A. T. Walker, J. E. D. Waliace, W. H. Whitehouse. 

Examination completed by pass in Section B(41): General knov- 
ledge and Section A passed previously.—E. 8. R. Adams, J. G. 
Ambrose, A. C. Beard, E. A. Black, A. W. E. Bullmore, G. E. 
Dain, jun., C. A. Dickinson, J. D. Easton, W. Gemmill, G. A. 
Gray, W. M Gyles, P. Henderson, F, E. Henson, F. J. L. Heward, 
H. B. Hewlett, T. Higgins, J. R. Hill, T. R. Hutton, F. O. John, 
J. Lamond, T. Lunt, T. McKie, G. E. Marley, W. H. Nicholl, 
G. E. Peck, W. H. Rean, H. A. Rhodes, H D. Roberts, E. Shaw, 
M. _H. Shorto, J. Skinner, B. F. Smith, E. H. Smythe, R. F. Speir, 
T. Spence, F. D. Tunnicliffe, P. H. Wakefield, A. M. Ward, P. H. 
Whitaker, T. M. White, W. E. Young. 

Examination completed by pass in General Knowledge(1): Sections 
A and B passed previously.—E. C. Dixon. 

Examination completed by pass in General Knowledge and Section 
B (1): Section A passed previously.—J. Butler. 

General Knowledye and Section A only of Scientific Knowledge 
(27).—G. J. Allan, A. C. E. Anthony, W. B. Burrow, C. Butler, 
R. B. Dorman, H. 0. H. Etheridge, J. M. Gameson, G. B. Leach, 
C. F. N. Leahy, P. D. L. le Patourel, C. V. M. Lewis, T. Makins, 
G. C. Minnitt, D. L. Monaghan, A. R. Murray, H. Rigby, I. D. 
Robertson, J. G. Robinson, A. Searle, E. L. Stainbank, G. Stewart, 
D. S. Thomas, H. J. Tonks, W. H. S. Tripp, J. A. G. Tyndale, 
F, A. Watkin, F. S. Wilkinson. 

The results of the examinations held abroad will be announced 
shortly. 








PRESENTATION AT BIRMINGHAM.—Mr. Fred E. Hinton, who for 
the last three and a-half years has held the post of superinten- 
dent of the Electric and Ordnance Accessories Company, Limited, 
at Cheston-road, Aston Manor, Birmingham, and who is leaving 
to take up a position at the London office of the company’s prin- 
cipals, Vickers Limited, was the guest of the evening at a smoking 
concert held on Monday evening, the 13thinst. Mr. J. D. Morrison, 
secretary and commercial manager, was in the chair, and during 
the evening Mr. Hinton was presented with a gold albert, which 
had been subscribed for by those present, 
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A SIMPLE DONKEY PUMP. 





Tt is perfectly extraordinary how often the old adage, that 
there is nothing new under the sun, is brought into evidence 
in the profession of engineering. In the simple little donkey 
pump which is now being put on the market by Davie and 
Horne, of Johnstone, N.B., we have yet another exemplification. 
And in this there is nothing surprising, as there is something 
so very fascinating in the idea of doing away with valve gears, 
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either end of the cylinder, the exhaust being controlled by 
the outer edge of the two centre drums, the outer drums 
forming the pistons to move the valve over. The main 
piston is a long hollow casting with spiral water grooves 
turned in it, as shown, instead of rings. As will be seen 
from the engraving—Fig. 2—the arrangement makes a very 
simple looking pump, and all the work being boring, turning, 
and drilling, it is also very cheap, and although not built 
with a view to compete with a Weir or similar luxury should 
nevertheless find a good market. We saw one of these pumps 
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Fig. i—SECTIONS THROUGH STEAM CYLINDER 


whether they consist of excentrics or simple levers, and | 
moving the valve at the desired moment by steam controlled | 
by the movement of the piston. The idea was a particular | 
favourite with the late David Joy whose assistant cylinder, as | 
actually fitted on the torpedo gunboats Skipjack and Speed. | 
well some twenty-three years ago, had ports in the cylinder | 
bore which, when uncovered by the pistons, admitted steam 
to a little piston valve and_threw it over so as to admit steam 


at work, and were quite unable to detect the least desire on 
its part to stop even at the slow speed of 2 double strokes per 
minute against the boiler pressure, or with any sudden 
variation of the stop valve made with that object, though the 
builders recommend that the regulation should be fitted on 
the discharge side and not on the steam side. The delivery 
pressure, too, we noted, was very regular, the gauge not 
varying 15 per cent., while with the two pet cocks open it 





was impossible to detect any interval between the stoppage of 
water from one side of the plunger and the commencement of 
| flow from the other. The little valve which, with the 
plunger, constitutes the only moving part, is not noisy, and 
is provided with a push road at each end to give the valve a 
start if it should happen to hold up when getting the pump 
| away. 

On our expressing some doubt as to the regularity of the 
| stroke with such an elastic regulating arrangement, the 
| builders kindly undertook a series of trials, and rigged up a 
| drum driven from the works shafting at a speed of one revolu- 
| tion in six minutes, and a number of tests extending over a 
| period of five minutes were made at various speeds. One of 
| the diagrams so obtained is reproduced in Fig. 4, from which 
| it will be seen that the length of the stroke is remarkably 

constant, while calculation shows that the pump actually 
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Fig. 4@—-LENGTH OF STROKE DIAGRAM 








delivered within 12 per cent. of its maximum capacity in 
| relation to the full stroke at a speed of 12 double strokes per 
minute, though somewhat less at higher speeds. The actual 
| deliveries from the 5 by 44 by 63 pump tested varied from 
| 41 to 1500 gallons per hour with and against a boiler pressure 
| of 1401b. per square inch. The ratio of water to steam 
| cylinder is worth noting. Of course, with a diagram such as 
that shown in Fig. 3, which was taken during the trial at the 
| maximum delivery, the pump could not be expected to be as 
economical as those specially designed to use the steam 
expansively, but it should appeal to a wide circle on account 
of its simplicity. 








DOCKYARD NOTES. 


TWOships for the Cuban navy have recently been launched 
at Philadelphia, in the United States. The larger of these 
is the protected cruiser Cuba, of 2055 tons displacement, 

| 18 knot speed, two 4in, and four 3-pounders. Her length is 
| 260ft. and her beam 39ft. 


to the opposite end of the cylinder, an idea evidently based | 
upon his previous practice regarding hydraulic organ blowers. 
This idea he devoloped still further in designs prepared but 
not carried out for the new engines for the City of Paris to 
replace those which collapsed, and here the main valves were 
to be driven by steam cylinders with no mechanical connec- 
tion with the crank shaft whatever, though the valves of these 
small cylinders were connected by a Joy valve gear to the 
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Fig. 2—PUMP RIGGED FOR TEST 





THE other Cuban vessel, the Patria, is a training ship of 
1200 tons. Armament: Two 3in. and four lin. pounders. 
Speed, 16 knots ; length, 184ft.; beam, 34ft. 





THE current Moniteur de la Flotte has a lengthy account 
of the new Whitehead submarines. The earliest Whitehead 
submarines were sjmply of the ordinary Holland type, but 
the firm has evolved a submersible of its own design. It does 
not, however, appear to differ very materially from our 
“*C’’ class, of which it is, generally speaking, a small edition, 
but fitted with heavy oil engines. 








THE Chinese cruiser Hai Chi, built at Elswick Shipyard 
in 1898, is now lying at Barrow with the crew for the small 
Chinese cruiser which is under construction there. For some 

| weeks the Hai Chi was in the Tyne pending repairs and 
| overhaul to her machinery, and she attracted considerable 
| attention on account of the condition of peculiar cleanliness 
in which she was kept. In fact, the crew displayed consider- 
| ably greater ability and discipline than has often been 
attributed to minor navies. It will be remembered that the 
connecting-rods of the respective main cylinders so as to keep | Hai Chi and her sister ship Hai Tien both achieved very high 
step with them. | speeds on trial. The latter vessel ran ashore and became a 
However, to return to the pump under consideration. Its | total wreck a few years ago. 
construction is clearly shown iu Fig. 1. The little ports, A | 
and B, consisting of drilled holes pass steam from the cylinder; WHETHER the Chinese navy will be really, after the 
when uncovered by the piston to the ends of the valve chest | events of the past few weeks, the subject of the wide recon- 
in which the little horizontal piston valve D is free to move. | struction and extension that has often been suggested, is 
Boiler steam is admitted to the centre of this valve and so to | 
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Fig. 3—STEAM CYLINDER DIAGRAM 





rather doubtful, though there is every probability that a few 


cruisers and destroyers will be ordered in Europe before very 
long. Most of the existing Chinese vessels were built in 
Germany, but there are at present two cruisers now under 
construction at Elswick and Barrow, and the Probability ig 
that in the case of further construction tenders will be more 
widely requested than has generally been the case with this 
Government, 





THE Argentine torpedo-boat destroyer Cordoba, built } 
Schichau, at Elbing, is stated to have exceeded thirty-four 
knots on her official trial. 





THE French battleships Mirabeau and Vergniaud, juilt 
respectively at l’Orient Dockyard and Bordeaux, have just 
completed a series of comparative boiler trials, which may 
have some influence on future naval machinery in France, 
The former vessel is fitted with Belleville boilers, and the 
latter with the Niclausse type. A good deal of uncertainty 
prevails in the navy as to which is the more suitable for large 
warships, and many engineers are agitating for a return to 
the small tube type, which was fitted in some of the earlier 
vessels, notably in the Jeanne d’Arc, Chateaurenault, and 
Montcahn. 





THE new torpedo-boat destroyers ordered by the United 
States Navy Department are distinctly larger than those of 
last year’s programme, being 1010 tons total displacement 
and 300ft. long. Thespeed is to be 29 knots with 16,000 shaft 
horse-power, though it is probable that this will be largely 
exceeded, as was the case with the earlier boats. The time 
required to build was in all cases 24 months, while the prices 
quoted for the boats withoutarmament varied from £148,000 to 
£164,000, several contracts being placed at £152,000. These 
prices and time to construct are both distinctly greater than 
obtain in this country. In the boats ordered from Messrs, 
Cramp, Zoelly turbines will be found. 





IT is stated that a new flotilla composed only of the Acorn 
class of torpedo-boat destroyers is to be permanently based at 
Rosyth. 





THE trials of H.M.S. Monarch, the first of the ‘‘Con- 
tingent ’’ battleships, commence this week, and the vessel, 
which has just left Elswick, has proceeded to Devonport to 
be dry-docked prior to the full-power trials. Sir W. G, 
Armstrong, Whitworth and Co. have created a record in 
battleship construction in this case, for the vessel was only 
ordered in April, 1910, and, in spite of the delay occasioned 
by the shipbuilders’ strike last year, was launched in exactly 
twelve months and completed for trials in the following six. 
With the Brazilian and Chilian battleships also in hand, 
Elswick has over 80,000 tons of battleship work under con- 
struction at the same time. 





A LARGE amount of naval tonnage is on hand at Messrs. 
Blohm and Voss’s yard at Hamburg, including the large 
cruiser Goeben (ex H), cruiser J, which should be launched 
at an early date, and cruiser K, laid down about six months 
ago. These three vessels between them exceed 70,000 tons, 
and in addition to them the new Hamburg-American 
60,000-ton liner is under construction. Only a few months 
ago, the Dreadnought class cruiser Moltke was also at the 
works ; the total tcnnage then building and on order pro- 
bably forms a record for ship construction in Germany, if not 
elsewhere also. 





SOME years ago a very interesting and instructive docu- 
ment was issued by the order of the House of Commons 
relating to accidents to torpedo-boat destroyers in H.M. 
Navy. The accidents to this class of craft during the past 
year necessitating docking and repairs, together with damage 
to machinery, involving dockyard overhaul, have been, we 
believe, very frequent, though, perhaps, not out of propor- 
tion, in view of the continued and very extensive manceuvres 
of torpedo craft in the last year or two. A similar return 
covering the last five years would certainly provide interest- 
ing reading, and, while it need not embrace confidential 
matters, it would certainly provide food for reflection regard- 
ing the margin desirable in the numbers of these craft. 





AN interesting instance of minor troubles of this nature 
lies in the very recent history of the destroyer Seal, which 
collided with the Lively, off Arran. The result necessitated 
some weeks in Messrs. Scott’s dry dock, at Greenock, and 
within forty-eight hours of her departure for Devonport, the 
Seal was run into and badly damaged off Land’s End. 








Some details of the recent Wright gliding experiments 
are given in the columns of our contemporary Nature. It appears 
that the machine used was very similar to a recent type of Wright 
aeroplane with power. The glider had no front elevator, but an 
elevating tail placed 12ft. in the rear of the trailing edge of the 
main planes. The dimensions of the main planes were 32ft. by 5ft. 
respectively, with a smaller camber than that used in the powered 
machine. Otherwise the only alterations made were to increase 
the size of the vertical rudder in the rear and to cut down the 
length of the skids. With this glider Mr. Orville Wright, starting 
from one of the sandhills near Kill Devil Hill, twice succeeded in 
remaining in the air for rather more than 1 min. 25sec. The 
height of the hill from which he started was 75ft. With regard to 
the automatic stability device which is stated to have been tried, 
no details are yet available. The objects of the gliding trials were 
to decrease the head-resistance of the machine, and incidentally to 
solve in a practical manner several problems in wind pressure. 


At a meeting of the Royal Commission on Metalliferous 
Mines and Quarries at Winchester House, evidence was given by 
number of experts. Mr. J. H. Collins, president of the Royal 
Geological Society of Cornwall, said that no new explosive should 
be used until it had been tested to see there were no dangerous 
fumes. He admitted the danger of consumption resulting from 
certain forms of rock drilling, and said that some method must be 
found for preventing dust. He recommended the use of a spray 
where there was any chance of dust. Many of the accidents which 
happened could be prevented if they could alter human nature. 
There were many which could be prevented if men were perfect. 
He knew of accidents which had come about through the excessive 
zeal of a good workman, through a student reading books on his 
subject when he ought to be watching his engine. He was not 

repared to guggest that anything much more could be done. 
ining must always be a dangerous occupation. Another witness 
suggested the use of acetylene lamps for the purpose of the exam!- 
nation of mines. Mr. Francis Allen, a Cornish mine manager, 
said the system of short leases often militated against the expendi- 
ture of money on matters which would make for the safety of the 





men, 
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AN IMPROVED METHOD OF STAYING THE) 
ENDS OF LANCASHIRE BOILERS. | 


AL steam generators after some years of service tend to | 
develop defects, the nature of which vary with the type of | 
generator and the conditions under which it has worked, and | 
in the case of the Lancashire type of boiler one of the com- | 
monest defects met with is that known as grooving. Grooving 
is primarily a mechanical defect caused by severe localised | 
pending strains of such intensity that the surfaces of the 
affected plates are stressed beyond the elastic limit of the 
material. The repeated application of such strains tends to 
break down the structure of the metal, opening out the outer 
fibres when in tension and crushing them when in compres- 
sion, with the result that cracks appear on the surface of the 
plate, and in time extend into the metal until it fractures 
through. ‘The parts of a boiler most liable to such action | 
are those which, under working conditions, have a movement 
relative to each other, and in the case of Lancashire boilers 
the expansive movement of the furnaces relative to that of 
the shell is the principal cause of grooving at the front end | 
plate, and in the roots of the front end flanges or angles of | 

e furnaces. 
a gaugings taken at the ends of a number of Lancashire | 
poilers it has been found that when steam is being raised | 
from comparatively cold water, the longitudinal expansion of | 
the furnaces may be as much as yin. greater than that of 
the shell, and the tabulated results of gaugings given herewith 
may be taken as showing the 
behaviour of a boiler when steam 
is being raised under average con- 
ditions after a week-end stoppage 
for cleaning. Even after a boiler ’ 
has been working for some time , / 
under normal conditions and the 5 { 
shell bottom has attained its | 
usual temperature, the difference 
in the furnace and shell expansive 
movement may remain at as 
much as fin., but this amount ib | 
wil!, of course, greatly depend on 
the system of firing employed. 

If the working conditions are is 
such that the furnace plates are + 
liable to be heated to abnormal 
temperatures, due to a heavy 
deposit of scale or oily matter on 
the water side, or to the use of a 
system of firing by which a high 


furnace temperature is attained, + 
or by a combination of these con- ; 
ditions, the expansion of the fur- A 


naces must necessarily be greater 
than the amount given above, and 














. if no provision is made for the 


absorption of this extra movement, 
the front end plate and its stays, 
and also the furnace flanges, will Fig. 1 
be subjected to very severe strains, 

and grooving will develop very rapidly. If, in addition to the | 
foregoing, the feed water is of a corrosive nature, the combi- 
nation of mechanical and chemical actions will result in even 
more rapid development of grooving. 

When working pressures were low and boiler diameters did 
not generally exceed 7ft. 6in., it was possible to use compara- 
tively thin plates in boiler construction, and as such plates 
were less rigid than the thicker plates now necessary in | 
modern high-pressure boilers, bending stresses, due to the 
expansive movement of the furnace were not so severe or 
localised, and consequently grooving did not develop so 
rapidly. 

tt is necessary, if grooving action is to be minimised, that 
some portion or portions of the boiler should be made suffi- 
ciently flexible to absorb this expansive movement of the 
furnaces ; and with this object in view, boiler designers have 
from time to time modified the design of front end plates, 
furnaces, and staying, and the general trend has been in the 
direction of greater breathing space between the stays and the | 
furnace crowns, or to the design of furnaces with a view to | 
longitudinal elasticity. Many of these devices, however, 
have not been successful, and in some cases they have only | 
transferred the trouble fzom one part of the boiler to another. 

For some considerable time the Vulcan Boiler and General 
Insurance Company, Limited, has had before it this problem 
of prevention of grooving, and a description of an improved | 
system of staying patented by it will be of interest to steam 
users, 

The Vulcan flexible stay, as shown in Fig. 1, is a modifica- | 
tion of the ordinary rigid gusset stay, consisting of the usual 
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| end plates. 





design the staying so that the end plate is free to move | 


through any predetermined distance, and it is possible by 
this system to distribute the load evenly over all the bolts 
instead of practically the entire load coming on the toe rivets 
only, as is the case in the customary system of rigid staying. 
When the conditions of working are severe, such an arrange- 
ment of staying is of great value in reducing the strains that 


tend to cause grooving action or leakage from the rivets and | 


seams at the front end. 
When the Vulcan system of flexible staying is fitted, the 
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shape assumed by the end plate under working conditions is 


that shown by the shaded area—Fig. 2—and it will be seen 
that the deflection due to the furnace expansive movement 
and internal steam pressure is not localised, but is distributed 


| over that portion of the end plate situated between the 


furnace crowns and the outer circumferential riveting by 


which the plate is attached to the shell, and the angle | 


through which the plate is bent due to this movement is 


| comparatively small, and severe local stresses are thereby 


avoided. 


Table of Deflections at Front End of Boiler 8ft, Diameter. 
iz x 


Gusset Angles 6 x 5 


Deflection at bottom of gusset stays. 


Left | Right 








Pressure by gauge. Be ac inter- | Centre. _ inter- | — 
5 mediate. mediate. | e- 
| | 
——— — — — —— 
Hydraulic test— | 
3/32 5/32 7/32 5/32 | 3/32 
MT bis Aee. em be 4/32 7/32 8/32 6/32 4/32 
Steam test— | 
Atmospheric pres- | 
sure ia te 2/32 2/32 2/32 2/32 | 1/322 
OW fen" als eee ian 2/32 3/32 3/32 3/32 1/32 
Me na: iw ee. els eee 4/32 | 5/32 4/32 | 3/32 
OP cs es a SR 6/32 7/32 6/32 | 3/82 
IU ee. oe se el ee 7/32 7/32 6/32 | 3/32 
MOD se ie. as veal 482 7/32 7/32 6/32 | 3/32 
a 4/32 7/32 | 8/32 7/32 5/32 
Bios es 3 5/32 8/32 9/32 7/32 | 5/32 


Fires light. 


With a rigid system of staying, as shown in Fig. 3, it will be 
seen that practically all the movement due to furnace expan- 
sion, &c., has to be taken up by the front end flanges of the 


| furnaces and a strip of plate, usually 10in. to 1lin. wide, | 


situated between the crowns of the furnaces and the bottom 


or toe rivets in the attachment of the gusset angles to the | 


It will be seen from the shaded area—Fig. 3— 
that the angles through which the furnace flanges and end 


| plate are bent are very much greater than is the case when 
| the Vulcan flexible system of staying is fitted, and the 
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time with satisfactory results. With the boilers so fitted, 
there has been an absence of the troublesome leakages sc 


| often seen from the gusset and furnace mouth riveting at the 


front end, and this in itself would point to a reduction in the 
severe strains at these parts, and the internal condition of 
the boilers after a period of service confirms this. As the be- 
haviour of this system of staying under varying conditions of 
stress will be of interest to steam users, a table is given 
showing deflections at different parts of the front end plate 
of a high-pressure boiler under hydraulic pressure tests, and 
when raising steam from comparatively cold water. These 
results are also shown in diagram form. 

The boiler is 8ft. diameter and was made for a daily work- 


| ing pressure of 160 lb. persquare inch. The end plate is in. 
| thick and is fitted with five flexible gusset stays above the 





Fig. 4—Points at which Deflections (see Table) were Measured 


furnaces at the front end and two ordinary rigid gusset stays 
below. The bottom bolt hole of the centre stay is elon- 
gated ,sin., those in the intermediate stays fin., and in the 
wing stays sin. An analysis of the figures reveals several 
points of interest, and it will be noted that the deflections 
under steam pressure are much greater than those at a 
corresponding cold water pressure, this being principally due 
to the expansive movement of the furnaces forcing out the 
end plate. When steam at about 212 deg. Fah. is just 
issuing from the test tap, it will be seen that the upper parts 
of the furnace have expanded through a distance equal to 
jein. more than the shell of the boiler ; while at 401b. steam 
pressure the difference at these parts is equal to that caused 
by a cold water pressure of 1601b. per square inch—the 
pressure for which the boiler was constructed—and at 120 Ib. 


Working Pressure 160 lb. Front End Plate 3in. Thick. 


1/16. Bolts 12in. Diameter. 


Deflection around furnaces. 





Bottom 














Steam Pressures 


xz <a | : Top Between Top . Bottom 
L.H. side centre of | furnaces | centre of R.H, side centre of | centre of 
of L.H. H at R.H of R.H. L.A R.H 
furnace, 3 ts sates furnace. ce wath 
| furnace. | centre. furnace. furnace. | furnace. 
= = scans Se emiaicedes 
2/32 | 5/32 3/32 5/32 2/32 3/32 3/32 
2/82 | 7/32 5/32 7/32 2/32 5/32 9/32 
o | 232 0 3/32 0 2/32 2/32 
1/32 } 4/32 1/32 4/32 1/32 2/32 2/32 
2/32 | »/32 2/32 5/32 2/32 4/32 2/32 
| 
2/32 | 9/32 2/32 5/32 2/82 4/32 2/32 
| 
2/32 - | 6/32 3/32 5/32 2/32 5/32 4/32 
2/32 7/32 4/32 6/32 2/32 5/32 32 
3/32 8/32 4/32 8/32 2/32 1/32 9/32 
3/32 | 9/32 4/32 8/32 3/32 5/32 5/32 





Dampers open 3in. to 6in. 


steam pressure the deflection is just equal to that produced 


' by the maximum cold water test pressure of 260 lb. per square 


inch. 

The deflections at the bottom ends of the three centre 
gusset stays are of a similar amount, and it is interesting to 
note that at the full working steam pressure of 1601b. the 
bolts are just in contact with the ends of the elongated holes 
in the gusset plates, thus showing that the end plate is prac- 
tically free to move with the furnaces until the full working 


| pressure is reached. 





60 100 120 
Hydraulic Pressures ——» 
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Figs. 5 and 6—DEFLECTIONS OF FRONT END PLATE FITTED WITH VULCAN STAYS 


double angles riveted to the shell and front end plate. The 
gusset web plate is rigidly riveted to the angles on the shell, 
but turned bolts are substituted for the rivets generally used 
for the attachment of this web plate to the angles on the 
front end plate. The bolt holes in the gusset plate. are 


elongated, and permit a certain amount of end-plate move- 
ment before the stay takes any load. It will be seen that by 
varying the elongation of the bolt holes it is possible to 


stresses at these parts must necessarily be much more severe, 
resulting in fracture of the end plate, gusset angles, or rivets, 


The foregoing figures are, we are assured, typical of a 
number of tests that have been made from time to time in 


in some cases after only a comparatively short period of | connection with boilers fitted with the Vulcan patented 


service. 

The Vulcan system of staying has been fitted to a 
number of large modern high-pressure boilers, some of which 
were originally fitted with the ordinary rigid stays, and seve- 
ral of these boilers have been working for a considerable 


flexible system of staying. 
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MOVING A WALL IN ANTWERP. 





A WORK which is of interest as showing how a considerable 
saving may sometimes be effected by moving a masonry 
structure bodily instead of pulling it down and rebuilding it 
has just been finished at Antwerp. Roads are gradually 
being cut through the old fortifications, and the tram lines 
extended to the suburban villages; but at the Porte du 
Schijn, in the northern part of the city, though the cutting 
through the rampart is over 70ft. wide, the width of the road 
leading to it was only 39ft. 4in. It was decided to increase 
this to 72ft. 2in. by setting back the boundary wall of the 
goods station called ‘‘ Gare des 1000 Wagons.’’ The contract 
was given to M. G. van Bergen, one of the clauses being 
that the materials from the demolition might be used in the 
reconstruction. It will be seen from the plan that the wall 
commences with a curve, followed by a straight portion 
72m. (236ft. 3in.) long, and from the elevation that it is of 
dressed stone and brick, surmounted by a high iron railing. 
On commencing demolition at the point marked A on the 
plan, it was found that the wall had been built with cement 
mortar, and that it would be impossible to remove a single 
brick or a single piece of stone without damaging it. This 
would have meant a serious loss to the contractor, whilst the 
time required would have been far longer than had been 


Elevation of the Wall. 

















better classification, and could usefully be rearranged on the lines 
of several of the engineering societies, and the committee might 
well consider the point. There might, for instance, be members, 
associate members, honorary members, associates, and students. 
In the future, also, it may be possible and advisable for us to hold 
an examination in advanced structural a which shall in 
no way trench upon the examinations of other bodies, but be sup- 
plemental thereto. Such prospects of extended scope for the 
energies of members is encouraging. 

Further, I think that much more use might be made of the 
Journal. Many members and others must be in possession of in- 
formation which would be of the greatest value to their brethren, 
while short articles of approved quality and matter would, I 
believe, be welcomed by the Council. The Journal should be 
issued rly at intervals not exceeding three months. 

Next, I wish to draw attention to the small attendance at the 
meetings. We can hardly hope that gentlemen will come forward 
to oe papers, to open discussion, &c., unless they can rely on 
an audience of a reasonable number of people, and with one or 
two exceptions the meetings this year were certainly not of that 
character. I trust that members will endeavour to show more 
appreciation in the proceedings and help to improve them. The 
smallness of the attendance cannot be due to the situation of the 

resent meeting-room ; it is slightly out of the way, perhaps, 
but is very convenient of access, while it is the best that could 
be done having regard to ourincome. We shall probably manage 
to pay our way this year, and perhaps mantain our deposit 
account at its present level, notwithstanding that we have incurred 
considerable expense in removing and furnishing the new offices, 
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PLAN AND PART ELEVATION OF THE WALL 


anticipated. Accordingly, he applied to the Administration 
des Ponts et Chaussées for permission to move the straight 
part of the wall bodily, taking all risks ; and this request was 


at once granted. ight lines of rails were laid, and the | 


straight part of the wall was cut away from its foundations 
and supported on trucks. This work was done by eighteen 
men in fourteen days ; and then on the 3rd of November the 
236ft. of wall, weighing 220 tons, was moved the required 
distance (32ft. 10in.) by twenty-eight men in twenty-seven 
minutes. There was not the slightest sign of a fissure or 
crack nor any disturbance to the traffic. M. van Bergen 
estimates that the total outlay for moving the wall was about 
half of what it would have cost him to pull it down and to 
remove the broken stones and brick, besides all the expense 
of rebuilding it with fresh materials. The whole work, 
including the curved portion at the gateway of the railway 
yard, will not have taken a month to complete, whilst four 
would have been required to demolish and rebuild it. 








THE CONCRETE INSTITUTE. 


AT the twentieth ordinary general mseting of the Concrete 
Institute on November 9th, at 8 p.m., at Denison House, West- 
minster, S.W., Sir Henry Tanner delivered a presidential address, 
from which we abstract the following passages :— 





This Institute has now been in existence some three and a-half | 


years, and as this is the first presidential address that has been 
presented, it seems to be a fitting opportunity for taking stock of 
the work it has done during that period, and in so doing I may 
touch upon matters to which I have referred on other occasions. 

The membership is distributed approximately as follows :—350 
in London, 260 in the country, and 260 abroad ; while the profes- 
sions, &c., are represented by 582 engineers, 91 architects and 
surveyors, 31 concrete specialists, 45 chemists and t manu- 
facturers, and 28 contractors. 

Less interest appears to be taken in the papers read and dis- 
cussions thereon than was formerly the case, while it becomes 
increasingly difficult to obtain papers which are at once suitable 
and of sufficient interest. It is desirable, therefore, that the 
causes which give rise to this state of things should be 
inquired into and remedied. I am aware that this is not the 
only Institute which is forced to make similar admissions, but 
this is a young Institute, and there should be abundant energy in 
it. We cannot afford to sit still and leave things to take any 
course, and which may be downward. 

These matters have been discussed by your Council, which at its 
last meeting appointed a committee to consider and report how 
the Institute could best be broadened in its scope and interest and 
in its usefulness to members. 

Concrete and reinforced concrete form parts only of structures ; 
frequently there is much steelwork and other materials involved, 
including heavy timbering, either permanent or in falsework. 

It is considered, therefore, that structural engineering, being so 
intimately connected with our special subject, might well be 
regarded as coming within our purview, and that papers on such 
matters should be read and discussed. This is particularly the 
case having regard to the large number of engineer members. 
This can be done without in any way trenching on the prerogative 
of other societies, as there is no institute dealing particularly with 
such subjects. I hope that the results which this committee may 
arrive at will be to the distinct advantage of the members. 

The committee is empowered to take energetic steps to foster 
the structural engineering side, and thus we see how in future we 
shall in effect be not only a Concrete Institute, but an Institution 
of Structural Engineers as well. With the extended field as 





indicated above, in which practically all our members are 
interested, and the majority actively engaged therein, our work 
should be much more valuable and our membership influenced 


| which are found suitable and ample for our needs. What the 
| balance may be, however, depends to some extent upon the pay- 
| ment of subscriptions in arrear. 

Unfortunately, our income is small and does not enable us to 
do many things which we could wish to do for the information 
of our members. I hope that this will be borne in mind, 
and the better classification to which I have referred may afford 
the means to some extent for removing this disability. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THE INSTITUTE OF MARINE ENGINEERS.—Annual Dinner in the 
Grand Hall, Hotel Cecil. The Marquis of Graham will preside. 

NORTHAMPTON INSTITUTE ENGINEERING SocreTy.—Northampton 
Institute. ‘*The design of Electric Power Stations,” Mr. A. H. 
Parrett. 5.45 p.m. 

THE ILLUMINATING ENGINEERING SocrETy.—Royal Society of 
Arts, John-street, Adelphi. ‘‘ Notes on the Design of Motor Car 
| Headlights,” Dr. H. R. B. Hickman. 8 p.m. 
| INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St. 
| James’s Park, Westminster, S.W. Adjourned discussion, ‘‘The 
Endurance of Metals: Experiments on Rotating Beams at Uni- 
versity College, London,” Messrs, E. M. Eden, W. N. Rose, and 
F. L. Cunningham. Paper to be read and discussed (if time per- 
mits), ‘‘ Double-cutting and High-speed Planing Machines,” Mr. J. 
Hartley Wicksteed. 8 p.m. 


TO-DAY To WEDNESDAY, NOVEMBER 22np. 


Society OF AUTOMOBILE ENGINEERS (AMERICAN).—European 
Trip of the Society. For programme see page 488 ante. 


SATURDAY, NOVEMBER 18ru. 


JUNIOR INSTITUTION OF ENGINEERS.—Visit to the Works of the 
Tottenham and Edmonton Gas Light and Coke Company. 3 p.m. 

THE STEPHENSON Socigty.— Visit to the South Metropolitan Gas 
Company’s Works. Meet at Canal Gate of Works, 589, Old Kent- 
road, 3.15 p.m. 


TUESDAY, NOVEMBER 2lst. 


BATTERSEA POLYTECHNIC.—Battersea Park-road,S.W. “ Illumi- 
| nation and the Eye,” Dr. W. J. Earles, 7.30 p.m. 
| INSTITUTION OF CrviL ENGINEERS.—Great George-street, West- 
minster, S.W. Papers to be further discussed: ‘The Loch Leven 
Water Power Works,” Mr. Alfred Henry Roberts, and ‘‘The 
Hydro-electric Plant in the British Aluminium Company’s Factory 
at Kinlochleven,” Mr. Frederic Bolton Sonnenschein. 8 p.m. 


WEDNESDAY, NOVEMBER 22np. 


RoyaL Society or Arts.—John-street, Adelphi, W.C. ‘The 
Industrial Progress of the United States of America,” Mr. James 
Douglas. 8 p.m. 


THURSDAY, NOVEMBER 23rp. 


THE INSTITUTION OF ELECTRICAL ENGINEERS.—Victoria Embank- 
ment, W.C. ‘‘Automatic Reversible Battery Boosters,” Mr. R. 
Rankin. 8 p.m. 


FRIDAY, NOVEMBER 24ru. 


PuysicaL Society oF LONDON.—Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W. ‘‘The Maximum 
Value of the Electric Stress between Two Unequal Spherical Elec- 
trodes,” Dr, A. Russell. ‘The Cubical Expansion of Fused Silica,” 
Mr. F. J. Harlow. ‘‘On the Temperature Coefficient of Diffusion,” 
Mr. B. W. Clack. ‘‘The a Particles Emitted by the Active 
Deposits of Thorium and Actinium,” Messrs. E. Marsden and T. 








accordingly. 
In this connection, I cannot but think that membership requires 


|S. W. J. Smith, W. White, and S. G. Barker. 


Barratt. ‘‘The Magnetic Transition Point of Cementite,” Messrs. 
5 p.m. 


SATURDAY NOVEMBER 25ru. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute 
Bride-lane, Fleet-street, E.C. ‘‘ Liquid Fuel,” Mr. F. §, [, John. 
son. 6,45 p.m. ; 

NortH-East Coast INSTITUTION OF ENGINEERS AND Syp 
BUILDERS: GRADUATES’ SECTION.—Bolbec Hall, Westgate-road. 
Newcastle-upon-Tyne, ‘‘Some Notes on the Strength of Ships * 
Mr. W. Ayre. : 


MONDAY, NOVEMBER 277x. 
Roya Society or Arts,—John-street, Adelphi, W.C. Cantor 
Lecture, No. 1, ‘“‘The Carbonisation of Coal,” Professor Vivian B 
Lewes. 8 p.m. . 


TUESDAY, NOVEMBER 28rx. 

JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec. 
trical Engineers, Victoria Embankment, W.C. ‘Modern Methods 
of Water Softening and Purification,” Mr. J. J. Lassen, 8 p.m, 
This paper takes the place of the Presidential Address previously 
announced. 


WEDNESDAY, NOVEMBER 29ru. 
Roya Society or ARTs.—John-street, Adelphi, W.(. 
Efficiency of an Aeroplane,” A. E. Berriman. 8 p.m. 
LIVERPOOL ENGINEERING SOCIETY.—Royal Institution, (olquitt. 
street. Ordinary meeting. Paper, ‘‘The Evolution of the \\odern 
Armour Plate for Warships,” Mr. J. 8. Gillingham, 7.30 p.m. 4 
Council meeting will be held at 6.45 p.m. 


MONDAY, DECEMBER 4ru, 
Roya Society oF Arts.—John-street, Adelphi, W.C. 
Lecture, No. 2, ‘‘The Carbonisation of Coal,” 
Lewes. 8 p.m. 


THURSDAY, DECEMBER 7x. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS: GRADUATES’ 
SECTION.—13, Queen Anne’s-gate, 8.W. Paper on “Carburation,” 
Mr. G. M. Junner. 8 p.m, 


SATURDAY, DECEMBER 9rx. 


BriTisH FOUNDRYMEN’S ASSOCIATION,—Holborn Restaurant, 
Annual Dinner. 


WEDNESDAY, DECEMBER 13ru. 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s [nsti- 
tute, Bride-lane, Fleet-street, E.C. ‘Methods of Dealing with 
Losses in Steam Plant due to Condensation,” Mr. Geo. Wilkinson 
and Mr. J. Rendell Wilkinson. 7.30 p.m. 

THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The Institution 
of Mechanical Engineers, Storey’s-gate,S.W. ‘Engine Design for 
‘Taking Advantage of Horse-power Rating,” Mr. L. H. Pomeroy, 
8 p.m. 


“The 


Cantor 
rofessor Vivan RB, 


SATURDAY, DECEMBER 16rtu. 
THE STEPHENSON Socrgety.—Visit to the Central London Rail- 
way’s Works and Generating Station at Caxton-road, Shepherd's 
Bush. Meet at Shepherd’s Bush Station, 3 p.m. 


TUESDAY, DECEMBER 19ra. 


PuysicaL Socisty oF LONDON.—Annua! Exhibition at the Im- 
perial College of Science, Imperial Institute-road, South Kensing- 
ton, 8.W. Afternoon and evening. 


SATURDAY, DECEMBER 30rx. 


INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Boiler Shop Design,” Mr. W. J. 
Bennett. 6.45 p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Merchants and Steel Rebates. ; 

THE formation within the last few days at an important 
meeting held in Lancashire of a heavy steel merchants’ association, 
said to represent the whole of the kingdom, upon the steel rebates 
question, brings to a head the opposition which the middlemen 
have been showing to the Scotch, Cleveland and Midlands steel 
makers’ proposals, The chief objection the merchant has to the 
scheme is that he should be called upon to expose his business— 
that, in short, he will be compelled to disclose the names of his 
customers to the makers, and to reveal to his customers his sources 
of supply. He distrusts the scheme, suspecting that it will 
encourage direct trading, and perhaps eventually squeeze him out 
altogether. Merchants also encourage consumers in the belief that 
prices will be advanced against them, pointing out that steel was 
advanced 5s. per ton in October, 1910, by the associated makers, 
and has remained at the increase, although hematite pig iron, the 
chief raw material of Bessemer steel, has fallen in the same period 
5s. to 7s. 6d. per ton. The merchants hope by their association to 
be able to enter into negotiation with the associated makers and 
secure some special terms. 


Structural Engineers and Steel Rebates. 

Consumers appear to hold different opinions as to the 
activeness of the steel rebate proposals. Those who are structural 
engineers, producing work for which British steel is almost invari- 
ably specified, approve of the scheme, but manufacturers of mis- 
cellaneous materials are not convinced that it will benefit them. 
Meanwhile merchants are offering German competing material at 
10s. to 15s. per ton below native rates, and if the rebate scheme 
carries it is not at all certain that the continental makers will not 
commence reprisals, 


Activity in Bar Iron. 

There is no abatement of activity in the South Staffordshire 
bar iron industry, and as new business continues to arrive in very 
good volume, the maintenance of a heavy output is assured for some 
time. Tbe pressure is still most pronounced in the unmarked bar 
branch, and the general price is very firm at £6 12s. 6d. (delivered 
Birmingham). Producers of common qualities are also very busy, 
and £6 7s. 6d. is being obtained for nut and bolt iron, The price 
of slit nail rods has risen to £7 15s, Gas strip is £6 12s. 6d. 
to £6 15s., and is in good demand. Galvanised sheets are un- 
satisfactory in res of demand at £11 5s. to £11 10s. f.o.b. 
Liverpool, while plain black sheets continue at £7 12s. 6d. to 
£7 15s. for doubles and £8 2s, 6d. to £8 5s. trebles. 


Pig Iron Trade Firm. 

Pig iron quotations are firm at recent levels, but for business 
over the next quarter smelters ask figures in iron excess of prompt 
rates. Principal quotations are:—Forge pig iron: Staffordshire 
common, 49s.; part-mine, 50s. 6d. to 51s. 6d.; best all-mine forge, 
803s.; foundry, 87s. 6d.; cold blast, 115s.; Northamptonshire, 49s. 
to 50s.; Derbyshire, 51s, to 52s.; North Staffordshire forge, 51s. to 
52s.; best, 58s. to 59s, 


Prosperity in the Tube Trade. 
Wrought iron tube makers report a pleasing state of 





prosperity. Orders are pouring in from all sources, and immediate 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Pig Iron Firmer. 

THERE is some movement to note at lastin pig iron in this 
district, and prices for most brands havea higher tendency. There 
was about an average attendance on the Iron Exchange on Lage 

‘and whilst buyers showed more disposition to operate, sellers held 
off and only offered in very limited quantity. nglish brands rule 
very firm, and Lincolnshire is dearer. There are higher figures 
also to record in Scotch, and both East and West Coast hematite. 
Finished iron steady, but in steel, with the rebate question still 
unsettled, the position remains uncertain. Copper is dearer for 
sheets, tough ingot, &c., and manufactured also rules firm. Sheet 
Jead steady. English tin ingots dearer. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s. to 58s, 6d.; 
Staffordshire, nominal, 53s. 6d. to 54s.; Derbyshire, 55s.; Northamp- 
tonshire, 548, 10d. to 55s, 3d.; ere open brands, 56s, 
to 56s. 6d. Scotch: Gartsherrie, 62s.; Glengarnock, 60s. 6d. 
to 6ls.; Eglinton, 598, 6d. to 60s., delivered Manchester. West 
Coast hematite, 64s. 6d:; East Coast ditto, 62s., both f.o.t. 
Delivered Heysham: Gartsherrie, 60s.; Glengarnock, 58s. 6d. to 
59s,; Eglinton, 57s. 6d. to 58s, Delivered Preston: Gartsherrie, 
6ls.; Glengarnock, 59s, 6d. to 60s.; Eglinton, 58s. 6d. to 59s, 
Finished iron: Bars, £7; hoops, £7 7s, 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £6 15s. to £7 5s.; Lancashire hoo) 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 bs.; 
boiler plates, £7 15s. to £7 17s. 6d.; plates for tank, girder, and 
bridge work, £7 to £7 5s.; English billets, £5 7s. 6d. to £5 '10s.; 
foreign ditto, £4 18s, to £5; cold drawn steel, £9 5s. to £9 10s. 
Copper: Sheets, £73; tough ingots, £60 to £60 10s.; best 
selected, £60 10s. to £61 per ton ; copper tubes, 8§d.; brass tubes, 
7d.; condenser, 8d.; brazed brass tubes, 84d.; rolled brass, 
6#d.; brass wire, 63d. ; brass turning rods, 73d. ; yellow metal, 6}d. 
to 63d. per lb, Sheet lead, £19 5s. per ton. English tin ingots, 
£195 10s, per ton. 


The Lancashire Coal Trade. 

Business on the Manchester Coal Exchange continues 
quiet, and notwithstanding the reports in the various newspapers 
as to the probability of a national strike, both buyers and sellers 
showed little anxiety. So far as actual business is concerned, 
trade in household fuel remains slow, but slack and steam coal are 
in good average demand. Shipping coal is in strong demand, and 
prices are firm. 


Smoke Abatement Exhibition. 

An exhibition which has for its aims the praiseworthy 
object of bringing before the public and the proprietors of factories 
tbe ways and means of preventing coal smoke is being held in 
Manchester, at the City Exhibition Hall. It has been organised 
by the Manchester and District Smoke Abatement Society, and is 
supported by other kindred organisations and the Corporations of 
Manchester and Salford. As a means of popularising gas and 
electric stoves, and thereby purifying the atmosphere of this great 
manufacturing centre, the exhibition is calculated to be of con- 
siderable benefit, but the average up-to-date steam user will not 
find on view man ——- for the equipment of his boiler-house 
that he is not already perfectly familiar with. On entering the 
exhibition hall I was confronted with the startling announcement 
displayed on the walls: ‘‘Smoke costs Greater Manchester 
£1,000,000 a year.” Without stopping to inquire whether this 
statement is capable of verification, it must be admitted that the 
density of the smoke pall which hangs over the district could be 
reduced if the Corporation of Manchester would take the 
initiative by cheapening the gas supply to householders, and so 
encourage the use of gas stoves, for quite 60 per cent. of the local 
smoke emanates from domestic chimneys. At least 3d. per 
thousand cubic feet could be taken off the price of gas in 
this city, and still leave a profit on the gas undertaking. The Cor- 
poration might also set a better example in the Town Hall, which 
is one of the — offenders in the production of smoke in the 
district, than by burning bituminous coal in dozens of old-fashioned 
open fireplaces. It is stated that there are already about 54,000 gas 
cookers in use in Manchester, and probably these have reduced the 
coal consumption by as many tons per annum. The most promi- 
nent feature of the show from an engineering point of view is the 
number of mechanical stokers which are to be seen. The firms 
represented in this connection are:—E. Bennis and Co., Limited, 
James Hodgkinson (Salford), Limited, Meldrums, James Proctor, 
Limited, and Triumph Stoker, Limited. The appliances made by 
these firms are already familiar to our readers. J. Hopkinson and 
Co., Limited, show boiler mountings and valves ; James Keith and 
Blackman, Limited, show the high-pressure gas-lighting apparatus 
which is well known ; the Epoch Syndicate, Limited, show Tyler’s 
smoke-preventer and fuel economiser, which is designed to regulate 
the supply of air through the gridded fire-door and at the back of 
the bridge of steam boilers; Duckham and Cloudsley, Limited, 
show their system of carbonisation for gas retorts ; Galloways, 
Limited, show a superheater in which the groups of tubes are 
made specially accessible ; and Messrs. J. and P. Hill, Sheffield, 
show the Galloway-Hill furnace for steam boilers which has been 
illustrated in THE ENGINEER. The exhibition will remain open 
until the 25th inst. 


Manchester Association of Engineers. 


_., On November 24th a paper will be read before this Asso- 
ciation on ‘‘ Coal-cutting Machinery,” by Mr. W. Bolton Shaw. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


The past week has seen a rather better movement in 
the hematite pig iron market for this district, and there is just 
a tendency towards more business, Steel makers who roll ship- 
building material have increased wants, and although the orders 
were slow in coming some are in the market and have caused a 
somewhat better feeling. The new business is, however, not very 
big, and makers with their present restricted output can with ease 
meet all requirements. On local account makers of steel rails, 
Xc., are taking fairly good supplies, and this will continue to be the 
case for a few months, at all events, with existing contracts. 
Prices are a shade firmer, with makers quoting 62s, 6d. per ton net 
f.o.b., and special sorts of iron, for which there is a steady demand, 
are at 68s, per ton net. Some business has been done in warrant 
iron this week, At three months 1500 tons were sold at 62s. 6d. 
per ton, and the quotation at a month is now 62s, 8d. per ton, 
with the market stronger than of late. The stores of warrant iron 
represent about 50,000 tons. At the Solway Ironworks, where the 
plant has just been laid idle, improvements are to be carried out, 
and it will be six months before the place will be busy again, 





Iron Ore. 

The iron ore trade is fairly active both in Furness and 
Cumberland. At Hodbarrow there is a busy state of affairs. This 
is normal at these mines, and the output is easily saleable on 
account of its high quality. The demand on local account is fairly 
good, and on general account orders are coming to hand from 

tland an Iters in the Cheshire district, to which places 
regular shipments are being made. Good average sorts are at 10s. 
to 12s., and the best sorts are as high as 193. 6d. per ton net at 
mines. The demand for Spanish ores is steady. A large cargo 
was discharged at Barrow last week for local use. This ore when 
of the best class is quoted at 20s. per ton delivered. Irish ores are 
only imported in small quantities. 


Steel. 

The steel rail trade continues to be well employed. At 
Barrow orders are being turned out for home and colonial buyers, 
and the mills are keeping up a good output. Most of the over- 
seas orders are being sent to the Mersey, there to be re-shipped 
into the large liners. This is a means of shipment that has grown 
considerably of late years, whereas at one time sailing ships, each 
carrying perhaps less than a thousand tons, loaded the rails direct 
at Barrow. The demand for rails shows no improvement. Heavy 
sections are at £5 12s, 6d. to £5 15s. per ton. At Moss Bay the 
rail mills are well employed, and likely so to remain at the present 
rate of output into the = on a good colonial order. For light 
or heavy tram sections there is not much trade on offer. ‘Tin bars 
are in fair home uest, hoops are steady, and other sections 
command only a moderate sale. For steel shipbuilding material 
there is a good all-round demand. 


Shipbuilding and Engineering. 

These trades present no new features. Every depart- 
ment is busily employed, and hopes are entertained of new war- 
ship work. The tenders for the new British battleships have been 
sent in, and it is reported that Vickers Limi are in the 
running for one of them. 





Fuel. 

The demand for coal is steady, with good steam sorts of 
Lancashire or Yorkshire coal at 12s. to 16s. per ton delivered. 
Coke from East Coast ovensis in steady demand at 20s. 6d. per ton 
delivered to West Coast works, 


Shipments. 

The shipments of pig iron last week reached 7714 tons 
and steel 4914 tons, a combined total of 12,628 tons, and an 
increase on the week of 179 tons. The year’s shipments now stand 
at 421,109 tons, a decline of 177,503 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

TRON and steel manufacturers continue to give satisfactory 
reports concerning the volume of work on hand. Full time is now 
the rule in all important branches of the local steel trades, and 
what is equally important, prices are hardening. Most of the work 
on hand was, of course, booked at what are considered to have 
been low prices, but new work is not being so readily accepted 
except ata slight advance. Engineering requisites are in much 
better demand, tools, files, castings and forgings being 
asked for quick _— to all the important inland engi- 
neering firms, as well as to shipbuilders and marine engineers. 
Railway material, too, such as tires, axles, springs, &c., is a brisk 
branch at the moment both on home and foreign account. The 
local steel foundries are busy on various specialities, including war 
materials, and armament material generally is providing full 
employment. The continued activity in the finished trades is at 
last having a stimulating influence on the market for pig iron, and 
oe of the latter show a distinctly firmer tendency both for 
ccally produced common irons and for hematites. The unsettled 
labour outlook, both in the coal trade and in the railway world, is 
undoubtedly partly responsible for the spurt in business that has 
just taken place, for users are anxious to replenish stocks and 
generally expedite contract work before any possible labour 
upheaval occurs. At the same time, there is a genuine increase in 
new work, and, barring labour disputes, the trade outlook is con- 
sidered very favourable indeed. As regards the new steel rebate 
system, which, of course, does not affect this district in the matter 
of production, local merchants are complaining of the diversion of 
business direct to the producers, and state that they intend to 
fight the system by introducing foreign material more | Birr than 
ever, 


The Coal Trade. 

The coal market remains very strong. Shipments con- 
tinue on a very fair scale owing to the mild weather, but the 
Baltic season proper may be said to have closed. It has been a 
better one than last year in the matter of prices, but owing to 
recent events, which tended to restrict outputs and consignments, 
the tonnage dealt with was not so good. The coal traffic returns 
issued by the Hull Chamber of Commerce, for instance, record a 
decrease in exports for the ten months of 410,000 tons. October 
showed an increase compared with the corresponding month of 
last year of 20,000 tons, and the tonnage continues good. The 
industrial demand has been better all the year, and shows signs 
of still further increasing, so that prices are very firmly held. 
The more important railway contracts are not yet renewed, but it 
seems to be pretty certain that an advance of ls. per ton will be 
secured. Ordinary users, whose contracts expire at the end of the 
year, appear to be anxious to come to terms, but the collieries are 
not pressing for business and quote 1s. 6d. per ton advance. 
Current market prices remain at 10s. to 10s. 6d. per ton for best 
South Yorkshire hards, best Derbyshire sorts being 9s. 6d. to 
10s. 3d. per ton, and seconds 9s. 3d. to 10s. per ton, all at pits. 


A large and increasing tonnage of gas coal is going out of hand. 
i] 


Slacks. 

Generally speaking contract renewals of slacks and works 
fuel of all kinds are being arranged at advances of 6d. to 9d. per 
ton, although some of the low-grade qualities are hanging back. 
These are the only weak spots in the market, owing to some spot 
lots being on offer, and large buyers are able to get special terms. 
Nominally prices remain :—Best washed smalls, 5s. 6d. to 6s.; best 
hard slacks, 5s. 6d. to 5s, 9d.; second quality, 4s, 3d. to 4s, 9d., 
all per ton at the pits. 


House Coal. 

There is not much change to note in the condition of the 
house coal market, but a firmer tendency is noticeable, owing 
chiefly to the recrudescence of the strike scare in a milder form. 
In view of the possibility of a strike, price reductions are not 
likely to be given, collieries preferring to lay in stocks, which they 
would be able to dispose of readily at higher prices in the event 
of a strike being declared. Quotations are :—Best Barnsley softs, 
12s, to 12s. 6d. per ton ; best hand-picked brights, 13s, to 13s. 6d., 
all per ton at pits. 


Pig Iron. 

Sellers of pig iron report a favourable turn in the market 
during the past few days. Higher prices are being asked all 
round. Hematites are selling at 1s. per ton advance for ordinary 
mixed numbers, and 2s. per ton for special sorts, while sellers of 





Lincolnshire common iron are asking 6d. to 9d. per ton above the 
official prices given below, and some good sized contracts are being 
concluded for forge iron on these terms. Deliveries against con- 
tracts are heavy. Quotations:—Lincolnshire No. 3 foundry, 
50s. 6d.; ditto, forge, 49s. 6d.; ditto, basic, 51s. 6d.; Derbyshire 
No 3, 50s. 6d. to 51s.; ditto, forge, 48s. to 48s. 6d., all per ton 
delivered Sheffield and Rotherham. Hematite prices are :—East 
Coast mixed numbers, 68s. to 69s. net, and West Coast ditto, 74s. 
to 76s., less 24 per cent. discount. Good wrought iron scrap is quoted 
55s. to 57s. 6d., but for steel and other kinds of scrap there is little 
demand, with prices more or less nominal. Bar iron, £7 ; hoops, 
£7 5s.; basic billets, £5 5s. to £5 10s. The high carbon Siemens 
billets produced for the local trades are quoted £7 5s. to £7 10s. 
The finished iron trade continues active. 


The Finished Trades. 
Apart from the heavy branches noted above as being 

busier, there is no falling off in the activity that has ruled for so 
long in the lighter steel trades and in the cutlery and plate indus- 
tries. The latter are experiencing a great pressure of orders, and 
manufacturers have no difficulty in securing the extra 5 per cent. put 
on prices of cutlery oe Foreign business continues good in 
almost all branches of the lighter trades. Special steel for the 
engineering trades are in brisk demand, and high-speed steel makers 
report a general revival in demand. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

A VERY favourable report can this week be given with 
respect to business in the Cleveland pig iron trade. There isa 
pronounced change for the better, and both producers and con- 
sumers believe in the genuine character of the revival, the result 
of this being the distribution of a considerable number of orders, 
and buyers are showing a keener disposition to operate than sellers, 
more especially for forward delivery. More confidence in the 
market is exhibited than has been seen for several months, and 
the price of Cleveland warrants has been run up to 47s. 24d. per 
ton cash buyers, a higher figure than has been reported since the 
latter part of August, and it is 1s. 34d. per ton above the recent 
minimum. No. 3 Cleveland G.M.B. pig iron has been raised by 
second-hands to 47s. 6d. per ton for delivery before the end of the 
year, but makers who have very little iron available for sale for 
early delivery quote from 48s. to 50s. per ton, and, what is more, are 
able to realise what they ask. Second-hands will accept 48s. for 
No. 3 for delivery in the first quarter of 1912. Practically every- 
thing is now in favour of prices continuing to advance, notwith- 
standing that the winter season will shortly be entered upon. 
The political atmosphere, both foreign and home, has cleared, 
shipments are good, and stocks decline both in the public stores 
and in makers’ hands. In Connal’s public warrant stores in this 
district the stock of Cleveland pig iron was down at 570,336 tons on 
Wednesday, a decrease of 7184 tons this month, and of 31,137 tons 
since the recent maximum was reached. This is one of the most 
satisfactory features of the market, and it is making every one 
more disposed to do business. Speculators have been operating 
more freely this week than for a long time—in fact, they are more 
active than since the oe of the year, and a large quantity 
of warrant iron has changed hands during the last few days. No. 1 
Cleveland pig iron for early f.o.b. delivery has been raised by most 
sellers to 51s. 6d., No. 4 foundry to 47s., No. 4 forge to 46s, 9d., 
and mottled and white to 46s. 6d. Altogether, the situation has 
become encouraging, and there is no longer over-production in 
the Cleveland irontrade. The pig iron trade is, in fact, beginning 
to share in the revival which has been in progress in the finished 
iron and steel trades for several months, 


Hematite Pig Iron. 
At last there is some improvement to report in the East 
Coast hematite pig trade; consumers have commenced to buy some- 
what freely, sellers as well as buyers take a more sanguine view of 
the situation than has been noticeable for a long time, and prices 
have moved up fully 6d. per ton. The outlook is encouraging, 
when the prosperous condition of the steel industry is taken into 
account, and the competition of scrap has become less pronounced ; 
it has increased in price and is not so freely offered. Thus there 
is a better chance to secure higher and more profitable rates for 
pig iron. Besides this West Coast warrants have stiffened in 
price. Mixed numbers of East Coast hematite pig iron for this 
and next month’s delivery have been advanced this week to 6ls. 
r ton. This and the probability of further advances have 
rought in the steel manufacturers, and more orders have been 
distributed during the last few days than for a long time. Mixed 
numbers for delivery over the first quarter of 1912 are sold at 
61s. 6d., and consumers offer 62s. for delivery over the first half of 
the year. But with the general tendency of prices certainly 
upwards producers are in no hurry to sell for delivery much ahead. 


Ironmaking Materials. 

The cost of ore and coke is increasing, especially the cost 
of foreign iron ore. The quotation for Rubio ore has been advanced 
by merchants to 21s. per ton delivered c.i.f. Middlesbrough, but it 
cannot yet be reported that consumers are prepared to pay such 
a figure ; in fact, they generally decline to pay as much as 20s. 
However, consumers abroad and in other centres of the British 
hematite iron trade have bought supplies somewhat freely, and 
merchants in this district therefore are determined to wait. The 
remarkable increase in the rates of freight cannot but add 
materially to the, delivered price of ore. Shipowners have put the 
rate Bilbao to Middlesbrough up to 5s, 9d. per ton, whereas not 
long ago 4s. 74d., and even 4s. 3d., was being taken. Mediter- 
ranean freights have gone up as substantially. Ironmasters in 
this district, however, are not backward about purchasing Swedish 
ore, for within the last fortnight they have entered into contracts 
which in the aggregate represent 1,000,000 tons, deliveries to ex- 
tend from 1913 to 1922. ubtless they have taken example from 
the German ironmasters, who have arranged contracts for ore for 
execution as far ahead as 1927. It may be inferred from these 
transactions that consumers believe that the prices of ore are as 
low as they are likely to be. The tendency of coke prices is 
upwards ; there is no longer any over-production, for the briskness 
in demand for and the high prices of coal lead to sales as coal 
of descriptions which are usually converted into coke. Besides 
this there is a heavy demand for coke on export account as well 
as for home consumption, and fully 15s. per ton delivered at Mid- 
dlesbrough must be given for furnace coke. 


Minimum Wages for Miners. 

The Cleveland ironstone miners have made application to 
their employers that a minimum for wages shall be established, 
that minimum to be 25 per cent. above the 1879 basis, which 
would signify that wages shall never be lower than they are at 
present, for that is about the percentage that is being paid above 
the wages for 1879. The Cleveland mineowners are not prepared 
to concede the establishment of any minimum. The Northumber- 
land and Durham colliers are calling for a minimum to be 
established which will be 30 r cent. above the 1879 basis, but 
the employers have intimated that they cannot possibly agree to 
such a minimum. If a minimum is arranged it must be on a much 
lower percentage above the 1879 basis than this. 


Manufactured Iron and Steel. 
In all branches there is great activity in production ; 
indeed, in several departments the output was never anytbing like 
so large as it is at present. Since the rebate question was settled, 
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erders have been booked at a great rate, and it is calculated that 
in the last three weeks the contracts secured for shipbuilding 
material will represent over 250,000 tons. There is thus no fear 
of any slackening of operations for a long time tocome. The busi- 
ness in the rail trade is almost as brisk, and prices all round are 
well maintained. No changes, however, have been reported, but 
there is a general idea that the quotations for shipbuilding material 
will be advanced. The general quotation for steel ship plates is 
£6 15s. less 24 per cent. delivered at North-East Coast shipyards, 
with a rebate of 5s. per ton under certain conditions. For iron 
ship plates £6 10s. less 24 per cent. is regularly quoted, but some 
business has been reported at £6 5s. less 24 per cent. The Skin- 
ningrove Iron Company have now commenced to roll sectional 
material at their new steel works. Galvanised and corrugated 
steel sheets, 24 gauge, are at £11 5s, per ton less 4 per cent. f.o.b., 
and are in excellent request. Heavy steel rails are firm at 
£5 12s, 6d. net f.o.b, 


Shipbuilding. 

The shipyards of this district have never been so busy as 
they are at the present time, and the prospects of their continuing 
in that position are very encouraging. Freights all round are so 
good that the shipowners are anxious to get as many vessels as 
they can, so as to make the most of their opportunity. The rates 
of freight for coal to the Mediterranean ard Baltic, as well as to 
coastwise ports, are the best that have been ruling for fully ten 
years. Work is so plentiful at the shipyards that there is a 
scarcity of labour, and especially of platers and riveters, more par- 
ticularly the latter. So much is this the case that work on some 
of the ships being built is making rather slow progress. The 
—— made tothe Tyne Commission by Sir W. G. Armstrong, 
Whitworth and Co, shows that at their new Walker naval yard 
they will have nine building berths, ranging from 300ft. to 1000ft. 
in length. It is reported that Sir W. G. Armstrong, Whitworth 
and Co, have so many orders on their books, chiefly on foreign 
account, that they have refused the contract for the third Dread- 
nought battleship for the British Admiralty. The other two are 
to be built on the Clyde. Likewise, R. and W. Hawthorn, Leslie 
and Co., for the same reason, have had to decline to send ina 
tender for constructing any of the seven torpedo-boat destroyers 
required by the Admiralty. They have already on their books 
orders for five such vessels, besides a large amount of mercantile 
work, Swan, Hunter and Wigham Richardson, Limited, have 
secured an order fora cargo steamer of between 6000 and 7000 
tons dead weight. 


Engineering. 

Most engineering establishments are well employed, as 
are also bridge-building works, foundries, &c., and the outlook is 
generally considered encouraging. A scheme has been promulgated 
during the last few days for linking up Middlesbrough, North 
Ormesby, Cargo Fleet, South Bank, Grangetown, Normanby, and 
Eston by means of a trackless trolley system of electric cars. The 
project has been suggested by the fact that in its recent Bill before 
Parliament the local tramway company failed to secure an exten- 
sion of time for the construction of the long-projected scheme to 
extend its existing tramway service to South Bank and Grangetown, 
and that scheme is now practically dead, the powers granted by 
Parliament having lapsed. A syndicate has been formed, backed 
by the owners of the large works along the route and others, to 
carry out the proposed scheme after the necessary parliamentary 
powers are secured. A direct road between Middlesbrough and 
Hartlepool along the north bank of the Tees has long been talked 
about, and it is now made known that the Tees Conservancy 
Commissioners will themselves construct sucha road. This will 
lessen the distance between the two ports by seven miles. The 
Commissioners will promote a Bill in Parliament during the session 
of 1912. The new road will open up large areas on the north bank 
of the river for the construction of industrial works of all kinds. A 
—— is already partly constructed along the north bank of 
the Tees. 


Coal. 

The coal trade is extraordinarily brisk in this district, 
consumers are exerting great pressure to get supplies, partly to 
prepare for labour troubles in the coal trade and on the railways, 
and partly because of the phenomenal advances in freight. There 
would be larger shipments than are reported if a sufficiency of 
steamers could be obtained. The tendency of prices all round is 
upward, more particularly for gas and bunker coals. Best Durham 
gas coals have been advanced to lls. 6d. per ton f.o.b , and seconds 
to 10s. 6d., while bunkers are put up to 1ls. 3d. for best, and 
10s. 3d. for ordinary. A large quantity of ordinary bunker coal 
has been sold for next year’s delivery at 10-. 9d. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Warrant Market : Upward Movement. 

THE activity in the Glasgow pig iron w rrant market has 
continued this week, and an increasing business has been done at 
higher prices. A long time bas passed since the market displayed 
so much animation as in the early days of this week, when large 
lines of warrants were taken, and the speculative business was 
altogether on an extensive scale. Various explanations are offered 
to account for the expansion of trading in warrants. The re- 
markably favourable Board of Trade returns gave the market an 
impetus last week, and the improvement was continued when it 
became known that advances in prices on the Continent had for 
the time put a stop to competition in our market, both for raw 
and manufactured iron. These considerations had a good effect, 
and to them were added apprehensions of labour troubles in 
mining and railway connections, which suggested the expediency 
of laying up stocks against such contingencies. Cleveland warrants 
were purchased from 46s. 8d. to 47s, 2d. cash, at 46s. 11d. for 
delivery in eight days, 47s. to 47s, 54d. one month, and 47s, 7d. to 
48s, three months. 


The Scotch Pig Iron Trade. 

The business in Scotch pig iron has been on a compara- 
tively moderate scale; but there has been a somewhat firmer 
feeling in sympathy with the movement in warrants. There are 
79 furnaces in blast in Scotland, compared with 86 at this time last 
year. While the foreign demand has become comparatively quiet 
owing to the advanced stage of the season, good deliveries are 
being made to home consumers. Merchants and users have not 
come forward with new business, however, to any very increased 
extent. Some of the special and ordinary brands are 6d. to ls. 
higher, whilst others are unchanged. Govanand Monkland are 
quoted f.a.s. at Glasgow, Nos. 1, 56s. 6d.; Nos. 3, 55s. 6d.; 
Carnbroe, No. 1, 60s.; No. 3, 56s.; Clyde and Calder, Nos. 1, 62s.; 
Nos. 3, 57s.; Gartsherrie and Summerlee, Nos, 1, 62s, 6d.; Nos. 3, 
57s. 6d.; Langloan, No. 1, 63s.; No. 3, 58s.; Eglinton, at Ardros- 
san or Troon, No. 1, 55s. 6d.; No. 3, 54s, 6d.; Glengarnock, 
at Ardrossan, No. 1, 65s.; No. 3, 59s.; Dalmellington, at Ayr, 
No. 1, 57s.; No. 3, 55s.; Shotts, at Glasgow or Leith, No. 1, 
62s. 6d.; No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 63s. 6d.; 
No. 3, 58s, 6d. per ton. Shipments of Scotch pig iron are small, 
those in the past week amounting to 2907 tons foreign, and 1933 
tons coastwise, the total of 4840 tons being 1481 tons less than 
in the corresponding week of last year. 


The Hematite Trade. 
There has been an improved demand for hematite pig 
iron. Cumberland warrants have been done at 62s. for delivery in 
one month, and 62s. 3d. for three months, f.o.b. Cumberland 








ports, the quantity changing hands in the last few days amount- 
ing to several thousand tons. Makers of Scotch hematite pig iron 
are reported to have made important sales, which has enabled 
them to dictate the price at not less than 65s, per ton for West of 
Scotland delivery. The accidental stoppage of five furnaces at 
one of the works several weeks ago has materially reduced the 
quantity of iron on offer, and so helped to strengthen the situa- 
tion. 


Decline of Foreign Competition. 

The competition of foreign iron and steel, particularly the 
former, in our market bas been reduced almost to vanishing point. 
The process of reduction had been going on for several months, but 
profitable importation from the Continent seems to be practically at 
an end for the time owing to the higher prices now prevailing 
there. Whether an increase in the home quotations may give an 
inlet to foreign material in the near future remains to be seen. 
Makers on the Continent are now so busy that they are not com- 
peting here to any appreciable extent, and it is also notable that 
the imports from the United States are greatly reduced, even 
though the trade there is by no means in an abnormally active 
state. It is not yet very clear how this altered state of matters will 
affect business abroad where our makers have been competing with 
those of the Continent. The rapid increase of regular steamship 
communication from the Clyde to important foreign markets is 
expected to have a good effect in stimulating business and opening 
up new connections that are in the meantime, some of them, at least, 
outside the range of competition. Itis believed not unlikely that 
merchants may be able to increase purchases of home-made material 
for shipment in the directions indicated. In these circumstances it 
may be regarded as somewhat unfortunate that the rebate arrange- 
ments have estranged merchants in their relations to the manu- 
facturers of steel ; and it remains to be seen whether they will be 
ready to push a foreign business for those who, they believe, are 
striving to trade directly with the home consumers. Of course, 
this view of the matter applies only to steel goods, and in no sense 
affects the business in finished iron. 


Malleable Iron and Steel. 

The makers of finished iron have had fair employment 
since last report. Fresh business coming to hand is of moderate 
amount, and quotations are on the basis of £6 to £6 2s. 6d. per 
ton for crown bars, less the usual 5 per cent. discount for Clyde 
district delivery. Makersappear to be taking a more hopeful view 
of the prospects of the export trade, and fair inquiries are reported 
for bar iron for shipment to the Colonies. In the steel trade there 
is a good export business doing. Sheets are in brisk demand for 
South America and the East, and bars and plates are likewise 
wanted in considerable quantities for abroad. It is reported as 
regards the home trade that there is less activity in shipbuilding 
material ; not that the requirements of that trade are by any 
means diminished, but that there is still a want of orders in con- 
nection with the rebate arrangement. Not only is business being 
held back as much as possible in the meantime for this reason, but 
it is said that consumers are desirous of obtaining steel at cheaper 
rates, altogether apart from the offered 5s, rebate. 


The Coal Trade. 

There is no abatement of activity in the coal trade. A 
substantial reduction in the shipments has occasioned no surprise, 
as this was fully anticipated owing to the recent severe storms, 
Coals of almost all kinds are in brisk demand, and it is understood 
that much of the business has come from users who do not wish to 
be caught with short supplies in the event of a strike of colliers. 
Steam coal is quoted, f.o.b. at Glasgow, 10s. to 1ls. 1d.; ell, 11s. to 
lls. 9d.; and splint, lls, 6d. to 12s. per ton. For treble and 
double nuts, as well as singles, there is a ready market at firm 
prices. House coal is selling somewhat more freely for home use, 
but the prices have not advanced to the extent of those now 
required for shipping coals, or for supplies for manufacturing 
purposes, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

As an authority observed, the promise of a return of 
trade to old and flourishing conditions has been marred by the 
continuous downfall. With full order books and a flood of in- 
quiries the drawback of delayed tonnage has remained a depressing 
evil, and every day has brought its storm and stories of 
disaster. At ‘*Cold Knap,” near Barry, the foundering of a 
coal-laden Spanish vessel has given the pass an abundance 
of fuel—the only mitigating incident to a list of losses, In- 
quiries on Italian account have continued, our own Navy 
hes begun to solicit tenders, and a large total is likely. Par- 
ticulars are not yet to hand, but it is understood that they will 
be large. More contracts were reported on ‘Change, and fresh 
orders have been booked, including those of the Elder Dempster 
Shipping Company for about 60,000 tons of Cambrian combine 
coals, In additjon to orders on Italian account, there were calls 
for tenders from the French State railways, and the North of Spain 
railways. The Russian fleet requires tenders sent in by December 
to St. Petersburg for bunkering at Port Said and other destina- 
tions ; no particulars given. Inquiries are being made on ’Change, 
Cardiff, by the Chilian navy for 20,000 tons best Welsh large 
coals, 


Latest. 

The uncertainty in connection with labour matters has 
told on the markets, restraining business. Sellers are slow in 
granting concessions, and hold firmly to late quotations for this 
and next week ; smalls inclined to stiffen for late Novem- 
ber and December shipment. Cardiff Exchange:—Best large 
16s, 9d. to 17s. 3d.; best seconds, 16s. to 16s. 6d.; ordinaries, 15s. to 
15s. 9d.; best drys, 16s. to 16s, 9d.; ordinary drys, 15s. to 15s, 6d.; 
best washed nuts, 14s. to 15s,; seconds, 13s. 6d. to 14s, 6d 
best washed peas, 12s, 6d, to 13s. 6d.; seconds, 11s. to 12s.; best 
bunker smalls, 7s. 9d. to 8s.; best ordinaries, 7s. 3d. to 7s, 6d.; 
cargo smalls, 6s. to 6s. 6d.; inferior smalls, 6s, 3d. to 6s. 9d.; best 
Monmouthshire black vein, 15s, 3d. to 15s. 6d.; ordinary Western 
Valley, 14s. 6d. to 14s. 9d.; best Eastern Valley, 13s. 9d. to 14s, 3d.; 
seconds, 13s. 3d. to 13s, 6d. Bituminous: Very best households, 
17s. to 18s.; best ordinaries, 143, 6d. to 163. 6d.; No. 3 Rhondda, 
17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 6d.; smalls, 10s, 3d. to 
10s. 6d.; No. 2 Rhondda, 12s, to 12s. 6d.; through, 9s, 6d. to 10s.; 
smalls, 6s. 3d. to 6s. 9d. Patent fuel, 16s. to 17s. Coke: Special 
foundiy, 24s. to 25s.; foundry, 18s. to 20s. 6d.; furnace, 16s, to 
17s. Pitwood, ex ship, 19s. to 30s. 


Present State of the Coal Trade. 

Coalowners have been busy tabulating the results of the 
last strike. As was expected, while Cardiff showed a great loss, 
Newport indicated a gain. Cardiff’s loss was 1,370,000 tons, 
foreign and coastwise. Newport showed a gain of 384,000 tons, 
Swansea 80,000 tons, and Port Talbot 95,000 tons. The shipments 
from Cardiff direct to Italian ports in October were 275,000 tons, 
while 6200 tons were shipped from Newport and 16,000 tons from 
Port Talbot. 


Newport (Mon.) Coal. 

The incessant storms again told unfavourably upon the 
port ; coal shipments to foreign destinations only amounted to 
55,510 tons, and coastwise 13,491 tons. This was regarded asa 
severe loss to sellers and buyers, as the principal coalowners and 
merchants have good order-books, Latest :—On Tuesday tonnage 


was still restricted, and but little doing in steam coal ; Many pits 
stopped ; spot supplies obtainable at easy figures ; but sellers hold 
firmly forward ; pitwood scarce, Latest :—Best black vein 15s. to 
1s, 3d. ; Western Valley, 148, 3d. to 14s, 6d.; Eastern, 13s, 64 
to 14s.; other kinds, 13s, to 13s, 3d.; best smalls, 7s, 3d, te 
7s, 6d.; seconds, 6s. 9d. to 7s.; inferiors, 6s. tc 6s. 6d. Ritu. 
minous: Best households, 16s. to 17s,; seconds, 15s. to lds, 6d 
Patent fuel, 16s, to 16s, 6d. Coke: Foundry, 18s. to 20s. - 
furnace, 16s, to 17s, Pitwood, ex ship, 283, to 303. Coal prices 
f.o.b. less 24 30 days. : 


Swansea Coal. 

Considering the incloment weather the port did fairly 
well last week, the total shipments of coal and patent fuel amouyt- 
ing to 82,665 tons, or an increase of 6000 tons over the tota! of 
last week. Latest: No material change in anthracite, demand 
for all kinds remains good, Swansea large firm, further advance 
noted, red a shade easier, machine-made nuts and cobbles in strong 
request and scarce, rubbly culm is offered at less, duff weal. 
smalls very weak, Latest: Best malting, 21s. to 28s. net ; second. 
19s. 6d. to 20s. 6d. net ; big vein, 18s, 6d. to 19s. 6d., less 24; rod 
vein, 12s, 6d. to 13s, 6d., less 24; machine-made cobbles, 1s. (i, 
to 22s. 6d. less 24; Paris nuts, 22s, 6d. to 25s. net; French ni 
same; German nuts, 23s, 6d. to 25s.; beans, 19s. 6d. to 22s, (ii. 
net ; machine-made large peas, 11s, 9d. to 13s, 3d.; rubbly cui 
fs, 3d. to 5s, 9d., less 24; duff, 3s. to 3s. 3d. net. Steam cox! : 
Best large, 17s. to 18s, 3d.; seconds, 13s. 6d. to 14s, 3d.; bunk: 
10s. to 1ls.; small, 6s, to 7s.; all less 24. Bituminous: No 3 
Rhondda, 17s. to 18s.; through, 13s, 9d. to 14s, 3d.; small, 10s. -\4, 
to 1ls., all less 24; patent fuel, 14s, 3d. to 15s., less 24, 


Iron and Steel. 

The yield of pig iron at Baldwin's Landore Works has been 
well maintained, and all the steel smelting furnaces kept in vigor: is 
operation. Activity wasalso the course at the Llanelly steel works, 
where there was a good demand for bars, At Dowlais operations 
on a large scale are continued, and the quantity of crude iron pro- 
duced was so large that a good tonnage was put into stock, there 
being too much for the mills, The Goat Mili had urgency orders 
for steel rails, tin bar and steel railway sleepers, the latter for 
India, and the Big Mill was. actively occupied on light steels of 
short lengths and light sections. Latest prices Swansea metal 
exchange :—Pig iron: Hematite mixed numbers, (1s. 74d. cash, 
61s. 104d. month; Welsh hematite, 66s. to 67s. delivered ; Hast 
Coast 65s. 6d. to 66s. 6d. c.i.f.; West Coast same. Steel bars 
Siemens, £4 15s. to£5; Bessemer, £4 15s. Iron ore :—Rubio, 1s. 
to 19s. 6d. 


Tin-plate. 

Receipts from the Swansea works last week amounted to 
113,242 boxes, and shipments 99,303 boxes. Present stocks in 
vans and dock warehouses were 202,443 boxes. ‘I'he industry con 
tinues in a firm and prosperous condition, with some minor draw- 
backs ; for instance, at Swansea, though the employment is good, 
the management complains of the difficulty of landing goods at 
some of the Chinese stations, with the result that the total export 
is lessened. Latest: Tin-plates are firmer. Makers generally are 
finding that costs are on the increase, and are compelled to quote 
higher prices to cover the cost of manufacture. There is a better 
inquiry. Lowest quotations :—Ordinary sheets, 13s, 6d. to 1s, {d. 
C.A. roofing sheets, 30g., £9 per ton. Big sheets for galvanising, 
30g., £9. Finished black plates, £11 to £11 5s, Galvanised 
sheets, 24 g., £11 10s, per ton. Block tin, £194 10s. cash ; 
£187 10s, three months. Other quotations :—Copper, £56 13s. Yd. 
cash; £57 83, 9d. three months. Lead: English, £16 7s. 6d.; 
Spanish, £15 17s. 6d. Spelter, £26 12s, 6d. per ton. Silver 
25} 3d. per oz. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 8th. 


THE merchant coke furnaces of the Connellsville region are 
working to about 60 per cent. of their total capacity. Blast 
furnace coke is being stocked at the ovens to the extent of at least 
10,000 tons per week. The purpose of this is not apparent to the 
trade, as there are no present prospects for any particular 
‘improvement in the demand for pig iron. The National Tube 
Company, a subsidiary of the Stee! Corporation, has cut prices to 
meet independent competition. The October output of the 
Dominion Steel Corporation was 23,356 tons of pig iron, 2,675 
tons of steel ingots, 15,587 tons of rails, and 6817 tons of rods. 
The steel required for the approaches and spans for the Hell Gate 
bridge will reach close to 50,000 tons, The Burlington Railroad 
has contracted for 25,000 tons steel rails for 1912 delivery. The 
condition as to the unusable amount of freight cars on the railroads 
of the United States appears to be not clearly understood. The 
United States steel otticial says the railroads have 80,000 cars 
standing idle and unfit for service. For three years past the 
railroads have been ordering as scantily as possible. One authority 
states that full requirements have been supplied only to 35 per 
cent., and that there are now idle only 14 per cent. of serviceable 
cars. If these statements are anywhere near correct they mean 
that a heavy demand for rolling stock is impending, and that a 
few months at farthest will bring out a heavy demand which will 
fill the car-building works with business. In the lesser mill 
products, such as bars, sheets, tubes, and tin-plate, demand is 
moving along at a moderate pace. It is believed that there has 
been an increase of 10,000 tons in the copper stock of the country. 
The larger sellers claim that the metal output for the next two 
months is well contracted for on a basis of 12.50 for electrclytic, 
but this is open to doubt, as smaller sellers are making concessions 
and sales have been made as low as 12.37. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


—_— 


WE are informed that Mr. H. G. Jackson has been appointed 
manager of the Korfund Company, 47, Victoria-street, S. W 

TuE President-elect of the Permanent Way Institution for 1912 
is Mr. David L. Rutherford, engineer-in-chief of the Furness 
Railway. 

Mr. W. S. Smart, of the City of Birmingham Gas Department, 
has been appointed general manager to W. J. Jenkins and (o., 
Limited, gas engineers and contractors, of Retford. : 

Tue London Drawing and Tracing Office, which has been carrie:| 
on for over a quarter of a century by Mr. John B. Thorp, has 
opened a new city branch at 48, London-wall, opposite Salisbury 
House. 

Mr. SHERARD CowPeEr-CoLgs has opened private laboratories at 
1 and 2, Old Pye-street, Westminster, which are being fitted up 
especially for electro-chemical and metallurgical work, including 
electric furnace work for which a 100 horse-power transformer 1s 
being installed. ; 

WE are asked to state that the cement and crushing machinery 
department of Edgar Allen and Co., Limited, of Sheffield, has been 
placed in the charge of Mr. W. J. Coles, M.1.E.E., late of the firm 
of Maxted Knott and Coles, consulting engineers, Hull. Mr. 
Coles’ address will be at the firm’s London office, 52, Queen 
Victoria-street, E.C. We are also asked to state that this firm 
has concluded an arrangement with Mr. Frederick Siemens by 
which it is made sole licensee for Great Britain for the manufac- 





ture and supply of his patented gas-fired rotary kilns, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Oorrespondent.) 





Rheinland-Westphalia. 
BotH inland and foreign demand have remained satis- 
and employment at the large mixed works has increased 


apy instances, causing rates to tend upwards. The Sieger- 
jand Iron Ore Union has raised the quotations for red iron ore for 
sales in November and December of this year, and also for the 
first six months in 19)2, by M. 3 to M.5 p.t.; and those for 
calcined iron ore by M, 5 to M. 10 p.t. Spathose iron ore is likely 
to be advanced in prica shortly. In the Nassau district sales for 


the next year have already been effected, but M. 14.50 p.t. for 
the 5 per cent. qualities is only reluctantly paid. Pig iron sells 
regularly. In the manufactured iron department good activity is 
reported to prevail, both on home and on foreign account, Heavy 
rails are very stiff, orders and specifications coming in freely. 
Light section rails are in satisfactory request, and sectional iron 
sells freely. The fact that M. 102 to M. 104 pt. is asked for 
merchant bars, and that even higher prices have been frequently 
obtained, speaks well for the condition of this branch of the iron 
industry. A healthy tone characterises the plate and sheet trade, 
inland and foreign inquiry remaining satisfactory as before. 


Output of Pig Iron. 

Statistics given by the Union of German Iron and Steel 
Masters show the production of pig iron in Germany. including 
Luxemburg, to have been for October of this year 1,334.941 t., as 
compared with 1,250,702 t. in September, 1911, and 1,291,379 t. in 
October, 1910. Output of the different sorts cf pig iron was as 
follows:—Foundry pig, 243.438 t., as compared with 265,789 t. in 
the same month last year; Bessemer, 35,195 t., as compared with 
12.342 t.; basic. 170.807 t., as compared with 812.992 t.; steel and 
spiegeleisen, 148,947 t., as compared with 115,035 t.; forge pig, 
36,554 t., as compared with 52,221 t. in October, 1910. From 
January to October of this year 12,842,690 t. were produced, as 
compared with 12,218,908 t. in the same period of 1910. 


Coal. 
Want of wagons prevents a full development of the 
thenish-Westphalian coal trade, where demand of late has been 
strong and increasing. 


Austro-Hungarian Iron Market. 

Fair accounts are given regarding the business in iron 
and steel, the demand on foreign account having rather improved 
during the week. To the Balkan districts, and to Italy, an 
especially good business is being done, and as international com- 
petition has been rather less keen than formerly, export quota 
tions have slightly improved, Both coal and coke are strongly 
inquired for, but owing to an insufficient number of wagons the 
pits can only dispose of part of their output, and large quantities 
have to be put into store. 


Iron and Steel in France. 


More firmness is shown in scrap iron, owing toa better 
demand ; still, large offers in old rails and railway material 
prevent a general rise in quotations. Common scrap iron costs 
65f. to 67.50f. p.t.; old Vignole rails, 73f. to 80f. p.t. A healthy 
and regular trade is being done in semi-finished steel, the con- 
sumption of the inland works having improved. During the first 
six months of this year 1,790,000 t. steel billets were produced, as 
compared with 1,758,000 t. in the same period the year before. A 
good demand is experienced in bars, 155f. to 160f. p.t. being 
quoted in the Nord, 157.50f. to 162f. in the East, and 170f. p.t. on 
the Paris market. The mills in the Haute-Marne district realise 
170f. to 175f. p.t., and in the Loire et Centre 182.50f. p.t. More 
firmness is shown in the East Department for steel bars, which are 
generally realising an advance of 5f. p.t. Special sorts fetch 185f. 
to 190f. p.t. on the Paris market. In the Haute-Marne 180f. to 
190f. is quoted, and in the Centre and Loire Department 182.508. 
p.t. The total output of merchant bars is increasing, being 
631,000 t. in the first six months, or 43,000 t. more than pre- 
viously. The plate mills are heavily booked forward, and 
present employment is very good ; five months are on an 
average asked for as the term of delivery. Sheets, likewise, are 
in increasing demand. In the Nord the average quotation is 
175f. p.t.; Meurthe et Moselle, 190f. p.t.; No. 3mm. heavy plates, 
200f. to 205f. p.t. are quoted for the North and East district, as 
compared with 190f. to 200f. p.t.; Paris, 210f. to 225f. p.t., as 
compared with 205f. to 210f. p.t. In the Haute Marne the 
average price of 230f. p.t. is well maintained. The output in 
plates has, likewise, increased ; during the first six months of this 
year 246,000 t. were produced, as compared with 214,000 t. in the 
same period in 1910, The dulness formerly complained of in the, 
wire trade has given place to a pretty animated tone, and rates 
consequently have tended upwards. Drawn wire is quoted 200f. 
p.t.; galvanised wire, 250f. p.t. Endeavours to prolong the 
German-Belgian-French Semi-finished Steel Union have not been 
successful. The French Pipe Syndicate, which has been in exist- 
ence since 1906, will soon be dissolved. 


Good Accounts from Belgium. 


Demand and employment have been improving during the 
week both in iron and steel. German competition is less keen than 
eee and Belgian ironmasters are expecting prices to rise 
before long. Bars have already been sold at £4 18s. p.t. for 
export, and the mills hope shortly to be able to realise £5 p.t. 
Plates are in very good demand and have been selling at £5 4s., 
and even £5 6s. nas been quoted in a few instances. For iron 
plates 2s, p.t. more is generally quoted. The rising tendency on 
the Belgian coal market continues. 








AccorpinG to the Electrical Review and Western 
Llectrician, the Atlantic Coast Line Railway Company has decided 
to equip ninety stations with telephone train-despatching out- 
_~ = will mean that about 235 miles of track will be so 
controlled. 


Suite OUTFITTING FaciLitigs AT Port-GLascow.—Two ship- 
building firms, the works of which touch upon the boundary 
between Greenock and Port-Glasgow—namely, Russell and Co., 
Kingston, and Dunlop, Bremner and Co,—have approached the 
l'own Councils of Greenock and Port-Glasgow for their consent to 
the closing up of a portion of Boundary-street, which extends from 
the main road between Greenock and Port-Glasgow to the fore- 
shore of the Clyde. The street in question is not used in any way, 
and the two firms, it is understood, contemplate using the site for 
the construction of a wet dock capable of accommodating the large 
steamers now being built by them and other firms in the district. 
The position of the proposed new basin is equally convenient to 
both shipyards, and adjacent to the engine and boiler works, which 
form a portion of the establishment formerly owned by D. J 
Dunlop and Co., and which the new firm of Dunlop, Bremner and 
Co. is enlarging and improving to deal with steamers up to 450ft. 
in length. Messrs. Russell and Co., who have no engineering or 
boilermaking department in their works, have over a dozen full- 
sized building berths, their output, as is well known, being usually 
at or near the top of the annual returns. For these and other 
reasons it seems certain that the projected new wet basin, with 
correspondingly capable hoisting and other appliances, will prove 
of marked advantage to the two firms and the district. The 
Greenock Corporation has remitted the matter toa committee, and 
the Port Glasgow Town Council has decided to await the decision 
before dealing fully with the matter. 





BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specificati vag, bn btained at the Patent-ofice Sale Branch, 
26, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 

abridgment is the 








end of the y date of advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the y » give notice at 
the Patent-office of opposition to the grant of the Patent. 


STEAM ENGINES. 


18,236. August 11th, 1911.—IMPpROVEMENTS IN PACKING RINGS 
FOR STUFFING-BOXES, Maschinenfabrik Augsburg-Niirnberg 
A.G. of Augsburg, Germany. 

The underlying object of this invention is the provision of a 
stuffing-box packing ring which dispenses with the use of springs. 
Over the rod to be packed flanged rings A, each in one part, are 
slipped. They are secured to the cylinder or other cover and 
allow a certain amount of clearance for the rod. Packing rings B 
are arranged within each of the flanged rings A, The packing rings 


N°18,236 





are made in segmental parts, the ends C of the segments being 
ground to fit and the inner peripheries being ground to form a 
tight joint on the rod. A retaining ring D embraces the seg- 
mental packing rings and holds them tightly in place. Pins E on 
the retaining rings prevent the packing rings from turning. Two 
series of segments may be placed within each flanged ring A, and 
if the joints are staggered steam or gas will be prevented from 
escaping at such joints.—October 25th, 1911. 


STEAM GENERATORS. 


4181. February 18th, 1911.—ImMpROVEMENTS IN STEAM GENE- 
raTORS, Charles Erith, of 70, Gracechurch-street, London. 

According to this specification furnace gases after they have 
traversed wm Sr two-thirds of the heating surface are as cold as 
they are when they leave the boiler. ‘The last third of the heating 
surface is therefore of no importance for steam raising purposes. 
It is proposed therefore to isolate this part from the rest of the 
boiler and employ it for feed heating purposes. During their 
passage across this rear third, the gases will give up more of their 
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heat if it is employed for feed heating than if it is used for steam 
raising purposes, because the difference in temperature between 
the two sides of the heat transmitting surface is greater in the first 
case than in the second. In the engraving the steam raising 
portions are shown at A and B and the feed heating portion at C. 
A pipe D, provided with a non-return valve E, joins the upper 
drum of the portion C with the lower drum of the portion B. F 
and G are safety valves and H is a superheater. The application 
of the principle to a Babcock and Wilcox boiler is also iiustrated 
and described.— October 25th, 1911. 


DYNAMOS AND MOTORS. 


24,511. October 21st, 1910.—IMPROVEMENTS RELATING TO VARI- 
ABLE SPEED DIRECT-CURRENT ELEcTRIC Motors, Emanuel 
Rosenberg, of ‘‘Ivydene,” Ashley-road, Altrincham. 

A compound wound motor is employed, the shunt field winding 
of which is excited by current which is varied in accordance 
with the speed of the motor, so that at low speeds the charac 
teristic of the motor resembles very closely that of a series 
motor, and at high speeds that of a shunt motor. The armature 
of the motor is indicated at A, being supplied with direct current 
from the leads B, C. This current also passes through the series 
field magnet winding D of the motor. The shunt field magnet 
winding of the motor is indicated at E, this winding being sup- 
plied with current from an exciter, the armature F of which is 
mounted on the same shaft as the armature A of the motor. The 
field magnet G of the exciter is supplied with current from a 
source of constant voltage such as the battery. It will be obvious 
that the current in the shunt field winding E of the motor will be 
approximately proportional to the speed of the motor. Theinven- 





tion may be utilised in connection with motors for operating roll- 
ing mills or for other purposes in which the load on the motor is very 
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variable and may be utilised to obtain a considerable reduction in 
the speed of the motor when an increase in the current supplied 
thereto occurs. —October 25th, 1911. 


20,904. May 2nd, 1911.—IMPROVEMENTS IN DyYNAMO-ELECTRIC 
GENERATORS, Gavan Inrig and Gavan Inrig, Limited, of Great 
Eastern House, 154, Bishopsgate-street, London. 

The object of the invention is to construct a dynamo that shall 
give a constant voltage at its terminals irrespective of any change 
of speed at which the armature may be rotated above the speed at 
which the machine is constructed to generate its predetermined 
voltage. The commutator and armature are mounted on a sleeve 
A, and the sleeve is free to move laterally along the shaft B, but is 
made to rotate with the shaft by means of the feather C. This 
feather works in a groove or keyway cut lengthways in the shaft. 
The casing or frame of the machine D is extended at the pulley 
end, and the shaft is made sufficiently long to carry an ordinary 
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Pickering ball governor E. One end of the governor links are 
fitted to a collar F inside the bearing at the pulley end; the other 
end of the governor links are fitted to a socket G, which is screwed 
to the end of the sleeve A, the action being that the armature and 
commutator are drawn along the shaft with the sleeve, due to the 
centrifugal force of the ball governor. It will be seen that as the 
speed is increased the governor pulls the coned armature out of the 
tunnel, thereby increasing the air gap between the pole faces and 
the armature. When the speed decreases, the governor spring 
pushes the armature back in the tunnel, thus epee the air 
gap. In this manner the voltage is regulated entirely by the 
resistance to the magnetic lines of force passing from the poles 
through the armature, this resistance being due to a varying air 
gap.— October 25th, 1911. 


TRANSFORMERS. 


17,208. July 27th, 1911.—AN IMPROVED CURRENT TRANSFORMER 
¥oR HigH VOLTAGES, Siemens Bros. and Co., Limited, of 
Caxton House, Westminster. 

The primary consists either of a continuous conductor surrounded 
by the two parallel insulating cylinders A, B, arranged side by 
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side, or of two groups of conductors C, D, E and F,G, H, which 
are inserted in the cylinders and joined at the ends, or U-shaped 
conductors may be collected into a bundle, inserted into the in- 
sulating cylinders, and connected in series at their free ends, The 
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central part of the cylinder A is surrounded by a ring-shaped iron 
core L, which carries the secondary winding S. The cylinders A 
and B are surrounded by the straps M, which serve to connect 
them to the wall brackets K, which support the transformer in a 
vertical position.— October 25th, 1911. 


MEASURING AND TESTING INSTRUMENTS. 


3404, February 10th, 1911.—IMPROVEMENTS IN MAGNETIC Com- 
passes, E. H. Clift, of 51, Sinclair-road, Kensington, London. 
This compass is of the “liquid” type, and is specially intended 
for use on aeroplanes. The invention consists essentially of pro- 
viding the compass card with a loose pointer, which, when set 
relatively to the compass card, will render a predetermined course 
readily visible. The bowl carries a needle point on which is 
pivoted the central float of the compass card. Resting loosely on 
the surface of the card is a dial A carrying a pointer B. Part of 
the dial as at UC is transparent and green coloured, and a part D is 








"By the combustion of this hot producer gas temperatures of | and pump formed by circulating liquid through the clearance 


2000 deg. Cent. may be reached. 
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transparent and red coloured. An electric lamp E is arranged 
beneath the card to show up the course at night. To set the loose 
dial relatively to the card the dial and card are pushed up by 
means of the plunger F until a rubber ring G carried at the centre 
of the dial is pressing against the glass cover of the bowl. When 
this occurs a coned disc H surrounding the needle point is engag- 
ing with the coned interior of the card float. The card can there- 
fore be turned through any angle while the dial is held stationary 
by the rubber ring. The bowl is suspended from its casing by 
means of two star-shaped rubber elements J. K K are the usual 
means for carrying the adjusting magnets.— October 25th, 1911. 


11.028. May 6th, 1911.—IMPROVEMENTS IN GyRoscopic Com- 
PASSES, Anschutz and Co., Neumiihien, near Kiel, Germany. 

If the axis of a gyroscope be fixed by gravity in a horizontal 
plane, it will make oscillations in the horizontal plane about the 
north and south direction, and simultaneously small oscillations in 
the vertical plane. It is the purpose of the present invention to 
provide means whereby such oscillations in the case of a gyroscopic 
compass are damped. On the movable system of the gyroscope 
compass two vessels, A A, containing mercury or other liquid, and 
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connected by a capillary tube, are arranged in the north-and- 
south direction. As the axis of the gyroscope oscillates liquid 
flows from one chamber A to the other. The energy required to 
cause the liquid to flow through the capillary tube is supplied by 
the oscillations, the amplitude of which is correspondingly re- 
duced. Due to the narrow cross section of the tubea considerable 
time lag is produced between the oscillations and the equalisation 
of the level of the liquid in the two vessels A A. The gyroscope 
casing is shown at B. The float C carries the whole compass 
system. The card is shown at D.—October 25th, 1911. 


GAS PRODUCERS. 


24,684, October 24th, 1910.—IMPROVEMENTS IN GAS PRODUCERS, 
Emil Fleischer, of 32, Tiergartenstrasse, Dresden, Germany. 

The generation of producer gas having a temperature of 
1000 deg. Cent. or upwards is the object sought in this invention. 
To secure this air is blown into the producer A by way of the pipe 
B ; 80 to 90 per cent. of the gas generated is withdrawn through a 
pipe C just above the region of white-hot combustion. The 
remaining part of the gas passes upwards, heating the descending 
fuel to a temperature approaching that of combustion, and leaving 
the producer by way of the pipe D. The gas from the pipe D is 
relatively cool, but that coming through the pipe C is at or near 
the temperature of combustion of the fuel. Anthracite coal is 
employed. The gas from the pipe D may be led back to the 
producer beneath the zone of combustion, and may thus be used 
to assist in the generation of heat. By pre-heating the air blast 
to 400deg. Cent. or 500deg. Cent., the temperature of the gas 





October 25th, 1911. 


SHIPS AND BOATS. 


10,896. May 5th, 1911.—ImpROVED DEVICES FOR SUPPLYING Sub- 
MERGED SUBMARINE VESSELS WITH AIR, PROVISIONS, TOOLS 
AND THE LIKE, Dino Pesci, of 4, Piazza Mazzini, Pisa, Italy. 

In the deck of the submarine a chamber A is formed having a 

conical mouth fitted with rubber rings. A buoy B provided with a 

conical shoulder rests within the chamber and is held down by a 

rope passing over a windlass C. This windlasscan be worked from 

within the submarine. The chamber A is provided with two doors 

D, D and three cocks E, F and G. The buoy carries a screwed 

plug H, and is formed with three doors J, K, L. The end of a 

telephone wire is attached to the buoy at M, the rest of the wire 





being coiled as at N. Should the submarine be submerged and 
wanting assistance the cock E is opened and the windlass C un- 
wound. The buoy thus fioats tothe surface. Telephone communi- 
cation with the rescue party is established by means of the wire 
N. If air be required a hose pipe is attached to the plug H. The 
occupants of the submarine * et wind in the buoy until it seats 
itself on the rubber rings round the mouth of its chamber. The 
cock E being shut, the cocks F, G are opened and the interior of 
the chamber A is drained of water. The doors D, D, J, K and L, 
are opened so that air may be received from the interior of the 
buoy. Food, tools, &c.,can be sent down in the interior of the 
buoy, and if this is large enough the occupants can get inside and 
thus escape to the surface.— October 25th, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,005,294. TurpingE, C. A. Parsons, Newcastle-upon-Tyne, and 
S. 8. Cook and J. Turnbull, Wallsend, England ; and Cook and 
Turnbull, assignors to said Parsons.—Filed January 25th, 1911. 
This patent is for a turbine comprising in combination a rotor 
contained within a casing. The casing has detachable ends, which 
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tubes with external cases as shown in the drawing. 
claims, all for constructional details, 


The engraving shows the | space about the shaft independently of the turbine chamber, and 


a sleeve surrounding the shaft between the turbine and pump and 
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producer feeding a vessel in which metal ore is being reduced.— arranged to form an ejector through which the liquid passes from 


the clearance space. There are five claims, 


1,004,929. APPARATUS FOR THE MANUFACTURE OF STEEL, (. ./, 
Stock, Darlington, England.—Filed May 27th, 1911. 

This invention consists in the combination of a melting furnace, 

a converter, an economiser built in two sections for heating air by 
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the products of combustion from the melting furnace, and means 
for using the heated air from one section in the melting furnace 
and from the other in the converter. There is but one claim. 


1,005,333. WATER-TUBE STEAM BOILER WITH TUBES CONNECTING 
THE UPPER AND LOWER SHELLS, W. Schreier, Cottbus, (vv- 
muny.—Filed October 27th, 1910. 


The engraving describes this invention. We illustrate it for the 








protection of our readers from action for infringement, the novelty 
“4 the boiler not being apparent at first sight. There are three 
claims, 


1,005,442, FLum HEATER AND Cooter, L. LD. Lovekin, Phila- 
delphia, Pa.—Filed Februarg 11th, 1911. 
The invention consists in the combination of spirally corrugated 





There are ten 
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project axially within the turbine rotor, said detachable ends being 
made in several parts, thereby allowing the rotor to be removed 
from its normal position within the casing without interfering with 
the bearing supports. There are eight claims. 


1,004,822, TURBINE-DRIVEN CENTRIFUGAL Pump, W. Scheurmann, 
Corporation of New Jersey.—Filed February 13th, 1911. 


This patent is for a combined turbine and direct-driven centri- 
fugal pump, havi 





delivered from the pipe C may be made as high as 1400 deg. Cent. 








Tue United States Bureau of Mines, Washington, has 
issued a circular entitled ‘‘ Electrical Accidents in Mines: Their 


Causes and Prevention.” One section contains rules, with illustra- 
Newark-upon-Trent, England, assignor to H. R. Worthington, a | tions, for resuscitation from electric shock, the Sylvester method 
of artificial respiration bei 
method the patient is p 

a shaft enclosed between the turbine and pump | the newer Schaefer, or prone, method is employed, in which the 


specified. According to this older 
face upward. In many recent rules 


and having a liquid seal to prevent leakage between the turbine | patient is placed face downward, 
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LOTSCHBERG-SIMPLON RAILWAY AND 
ITS CONSTRUCTION. 
No, 21,” 
‘puTIcEN, the starting point of the north end of the 
I haber Railway now under construction, is situated 
prin west bank of the Engstligen River, a little south 
7 its confluence with the Kander and just north of the 
bifurcation of the two valleys whence they flow. The 
new line is first of all carried from west to east across 


THE 


) valleys in cutting through the lowest spur of 
= Tigh promontory of Truten which divides the 
valleys, almost undermining the Tellenburg Castle 
erched above, thence crossing the Kander Valley in 
oder to reach as quickly as possible the slope on its 
eastern side, and so begin the ruling grade of 1 in 87 by 
which, with artificial developments of length, the line 


rises through the difference of altitude, 785 m. to 1200 m. 
—415m., or 186l1ft., between ; Frutigen Station and 
Kandersteg portal, all within a distance in a direct line 
along the valley of about 12.5 kiloms. 

From Frutigen the Kander Valley rises southwards at 
gradients varying from 1 in 50 to 1 in 20 until near 
Mittholz, about 7 kiloms. distant, where a steep rise 
averaging about 1 in 11 occurs for a length of 3 kiloms., 
this leading up to the plateau of Kandersteg, to surmount 
which the diligence road winds in sharp zigzags. The 
valley itself had, therefore, to be avoided as far as the 
main line was concerned, though it was used for the con- 
tractor’s construction railway, which itself necessitated 
considerable tunnelling and many trestle bridges. The 
Kandersteg plateau is more level, but it rises at a gradient 
of about 1 in 100 up to the main tunnel entrance, which 
is formed under a towering mass of rock almost at the 
side of Klus Waterfall in the steep gorge by which yet 
another plateau in the Gastern Valley, 190 m. higher and 
right over the tunnel, is reached. 

The whole of the northern section of the line passes 
through a characteristically Swiss pastoral, and at times 





neither timbered or lined, the tunnels are driven for 
single track only. 

The estimates for the work depended, of course, very 
largely upon how much of the line was to be completed 
forthwith to carry a double set of lines, and this gave rise 
after the signature of the main contract, October Ist, 
1906, to further adjustments of the conditions. Early in 
1907, the Government of the Canton of Bern asked 
the Federal Council to subsidise the enterprise, and to 
impose as a condition the construction of all the principal 
works, the great tunnel, the secondary tunnels, viaducts, 
bridges, and the like, to the dimensions for double tracks. 
Ultimately, the Federal Assembly granted 6 million 
francs subsidy, and for the higher cost of the main tunnel 
the Litschberg Railway Company allowed the contractors 
an additional 13 millions of francs. 

Estimates made for single track main tunnels—as in 
the case of the Simplon—showed that 26 millions of 
francs would be necessary for the construction of a second 
or twin tunnel, whereas the double track main tunnel 
would cost 50 millions, inclusive of 7 million francs for 
the mechanical plant and outside installations at both 
ends of the tunnel. The cost per metre run of the main 
tunnel along the shorter track followed, until a catastrophe 
made an alteration in direction necessary, was therefore 
3620f., exclusive of the premium of 300,000f. to be allowed 
in case of the contractors being able to complete the 
double track tunnel within the time originally fixed for a 
single track tunnel, 7.e., September Ist, 1911. The whole 
contract was subject to a saving clause for the contrac- 
tors that the heat in the advance headings should not 
exceed 40 deg. Cent., or the rock to be of such nature as 
to require a vault ring exceeding 1 m. in thickness. 

The cost of building the 453 kiloms. of railway line in 
the open between Frutigen and Brigue, with all principal 
substructures for double lines, was fixed at 32,747,000f., or 
about 716,000f. per kilometre ; or, say, £46,100 per mile. 
In addition, the superstructure is to cost 3,520,000f.; 
telegraphic and signalling plant about 500,000f.; and 
stations and other fixed installations about 944,000f. 


trains and for the transfer of goods from the normal to 
the narrow-gauge lines. Altogether there are twenty-two 
sidings, aggregating a little under 2 kiloms. of track, 
while the sheds and buildings, twelve in number, cover a 
total area of 1910 square metres. 

Between the two stations is a ramp for direct loading 
and unloading, which is served with an electric gantry 
crane. In the shops the principal work is the construc- 
tion and repair of cars for the service line, which, as 
timber is plentiful, can be made promptly to suit the 
convenience and varying demands of different sections of 
the line, such as spoil and dump cars for tunnels, cars for 
masonry revetments and timbering, platform cars for 
outside work and for the transport of lumber, kc. As 
with all the installations of the Litschberg Railway, the 
power required for operating these works is supplied by con- 
tract; it is furnished by the electrical Kanderwerk at 15,000 
volts, and transformed for service purposes to 250 volts. 

The constructional line has a total length up to 
Kandersteg portal of 14} kiloms.; the gauge is 75 cm., 
and the rails, which are 12 m. long, weigh, for ordinary 
gradients, 26 kilos. per metre. The maximum ruling 
gradient is 60 per 1000, or lin 16. From Frutigen the 
line heads to the left—east—direct to the Kander River, 
while the main line continues south in a deep cutting 
to just below the Tellenburg Castle where the two lines 
again meet to cross the Kander, the main line on a fine 
masonry viaduct with one span of 23 m. and twelve of 
15 m. opening, and the service line on a steel bridge 
34.5 m. long in three spans of 10 m. followed by a wooden 
viaduct 100 m. long; the first portion is on a gradient of 
1 in 16, and the trestle structure on gradient of 1 in 20. 
From this point up to Blausee-Mittholz the main railway 
and service line run fairly parallel and close together in a 
horizontal line, but with an ever-increasing vertical 
distance between them, the main line high up on the 
hill side. 

For speed in working it was impractical to build the 
two lines at the same elevation. The main line had to 
be commenced simultaneously at many different points 
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almost park-like country. It is but little suggestive of risky 
and difficult feats of engineering such as abound in the 
narrow and wild Litsch Valley on the south side. The 
west flank of the Kander Valley being precipitous, with 
cliffs descending almost to the bottom of the valley, and 
sabject its whole length to avalanches, was entirely 
avoided in favour of the eastern slope which rises slowly 
in terraces, the natural rock being more or less buried in 
detritus and overgrown with trees. On this side there are 
only two avalanche valleys, at Bunderbach and Mittholz 
respectively, but there are, on the other hand, two tor- 
rents which in flood time carry before them a mass of 
detritus, to the peril of any constructional works below. 
The chief engineering features of the line north of the 
main Létschberg Tunnel are the lower tunnels, of which 
there are twelve, and which aggregate a total length of 
4925 m., or one-fourth of the length of the northern 
approach line. Perhaps the most interesting work of all 
is the great double loop—see Fig. 3. It is in the form of 
a long waisted 8. This spiral begins at one end in the 
open valley, near Mittholz, and then after returning 
about 4 kiloms. towards Frutigen ascends the second 
spiral loop in tunnel and turns once more direct for 
Kandersteg. As the whole line from Frutigen to Brigue 
had to be built with a view to eventually laying a double 
set of lines at the least possible cost, much consideration 
was devoted to the question of how much should be 
completed for double lines in the first instance. In 
general, all viaducts, bridges, &c. &c., constructional 
Works in earthy soils have been built for double lines, 
while the tunnels requiring complete masonry linings 
have also been excavated at once to the full profile for 
double tracks. Ag regards other tunnels, those driven 
through rock of medium resistance, the arch ring has 
been turned to the full profile with one haunch abutting 
on & masonry wall, and the other upon the natural rock, 
of which a bench, occupying nearly one-half of the full 
sectional area of the tunnel, is left for future excavation. 
But in firm rock, such as schistic limestone, which is 
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* No, I. appeared November 10th. 








Fig. 3—-THE DOUBLE LOOP ON THE LOTSCHBERG RAILWAY 


Altogether, the whole cost of constructing the Litschberg 
railway, without locomotives or rolling stock, would 
appear to be within 90 million francs. The actual cost 


to the contractors, inclusive of those arising from the | 


altered course of the great tunnel, due to the accident, 
concerning which the responsibilities and damages are 
still to be determined, will probably never be made known. 


The cost of the work carried out during the present | 


summer has amounted, so we understand, to over a mil- 
lion francs per month. The enterprise is more important 
than the Simplon on account of the long approach lines 
up to the two portals of the Litschberg Tunnel, which 
are all comprised within the same contract. In the case 
of the Simplon, the approach line built at one side did 
not concern the tunnel contractors. 

Passing now to the details of the Frutigen-Kandersteg 
section, Fig. 3 shows the great double spiral portion of 
the line. From this the cuttings, tunnels, embankments, 
viaducts, dumps, and gradings can be followed very clearly 
and the complication of twists and turns in the serpen- 
tine portion of the line may be actually much more 
easily followed than upon the spot. Both the permanent 
railway and the contractors’ railway are shown on this 
plan, together with the progressive kilometric distances 
of each, the radius of curves and the altitudes. The 
juxtaposition of widely varying altitudes in certain parts 
sufficiently explains the erratic course of the line. At 
one point near Fiirtin three railway lines, all proceeding 
— directions, are actually staged one above the 
other. 

Adjoining Frutigen Station, on the main line, is 
situated the contractors’ own station for their narrow- 
gauge constructional line; it is divided into two parts, 
with a difference of about 15ft. in the levels of the two. 
The lower is equipped with repair and car construction 
shops, saw mill and woodworking shops, timber yards, 
locomotive shed, general stores for spare parts, tools, «c., 
and for lime and cement, all these being conveniently 
disposed between the sidings. 


, along its length, aud these points had to be reached by 
| men and materials long before a temporary railway could 
have been driven through to them. Thus the con- 
tractors’ railway was commenced in October, 1906, and 
| its substructure completed by the end of June, 1907. 
| Three months later the line was in use, and was employed 
|in the construction, by means of lumber brought down 
from the Bernese Oberland, of the imposing trestle 
| viaducts which wind in fantastic serpentines through the 
| deep dells of Schlossweid and Aegerten, above Mittholz. 
| By this means, leaving these huge timber structures to 
| the last, the timber was really gravitated over the com- 
| pleted construction line and lowered into its place, thus 
| effecting an important saving in time and labour. 

| Connection between the service and main lines is 
| established at various points by temporary branch lines 
| which run backwards and upwards a certain distance, and 
'then connect to funicular lines for the transport of 
| materials. The first of these occurs at kilom. 5.8 near 
| Fiirthen, from which the line runs back about 0.8 kiloms. 
| to Bunderbach and to the foot of the funicular line. This 
| important connection to the main line is for the con- 

| struction of the spiral tunnel right above—see Fig. 3. It 
| is interesting to observe on the plan that the entrance to 
| the spiral tunnel is at the 11th kilom, while the actual 

| distance from Frutigen by the same line on the lower 
| level is only 5} kiloms. At Fiirthen three portions of the 

| main line come nearly vertically over one another. The 
| lowest is at kilom. 6.3, the intermediate at kilom. 10, and 

| the uppermost at kilom. 13, the lines proceeding respec- 

| tively southward, northward, southward. 

| At this point the spiral tunnel may be visited in detail 

| and serves as an example of the general tunnelling methods 

| followed on the northern approach line. Arrived at the 

| halt, which is a neat dwelling-house in telephonic com- 

| munication with the works, the workmen climb a long 

| steep zig-zag path up the mountain side, not using the 

| funicular railway, as it is unprovided with brakes or safety 


The upper station is con- }appliances and is liable to accidents—of which there has 


nected with the lower by an incline of 1 in 33, about 150 | already been experience. 


yards long, and is used for marshalling and making up | 


At the entrance to the spiral tunnel—at its lower end— 
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a ledge has been blasted in the face of the rock sufficient 
to lodge a few small buildings, including smithy, &c., for 
the fettling of rock drills and small repairs. Permission 
to enter is then obtained of the sub-contractor by the 
engineer of the chief contractors. Here it may be 
mentioned that the whole work of the northern line is let 
out in nine jobs or lots, the chief contractors only retain- 
ing for themselves one of the lots higher up in the valley 
whereby their engineers are compelled to pass to and fro 
over the work in the intervening length. There is a 
rigorous supervision of the whole work and _ faulty 
construction is condemned as soon as noted, suc 
a case occurring during our visit when, near Kander- 
grund, a lot of inferior rubble filling was being taken 
out from behind an otherwise well-built retaining wall on 
the hillside. 

The spiral tunnel of Bunderbach has a length of 1664 m., 
a diameter of 600m. and a radius therefore of 300m. 
The gradient is 1 in 37, and as the work of perforation was 
effected entirely from the lower end, all the excavated 
materials were removed principally by the force of gravity, 
the drainage being effectedin thesame manner. The lower 
end of the tunnel is driven through unstable schistic rock, 
much splintered and subject to heavy pressure, and is 
therefore completed to the full normal section for double- 
track tunnels on the approach lines, that is 7.8 m. wide, 
6.1 m. high, with an intradosal radius of 4.1m. The in- 
filtrations at this part are considerable. and water covers 
the floor. The largest timbers employed for timbering 
are in several places riven to fibre, and the cross tim- 
bers used for the reinforcement of the first are also 
bent and even broken in many places, and in a way 
suggestive of further collapse. After the passage of a 
particularly bad portion the rock becomes more cal- 
careous and firmer. 

Farther in, again, the compactness of the rock is such 
that the excavation has not been completed to the full 
profile for two lines, but is limited to the crown, a bench 
being left on one side for later excavation; eventually the 
rock becomes so firm that the profile known as Type B1, 
devoid of revetment, is followed. The natural walls are 
left exposed, but they are trimmed to 40cm. beyond the 
interior profile of a corresponding lined section. At the 
time of our inspection the relative positions of advance 
were as follows :—185 m. fully reveted, 285m. walled, 
520 m. enlarged and timbered; distance up to advance 
heading, 540 m.; heading face, near, 1.2 kilom. The 
primitive section of the advance heading was on average 
about 2.5 m. wide by 2.10m. high. Up to point 800 m. 
this had been trimmed wider to allow passage of the 
benzine motor used for bringing up the timber, masonry, 
&e. This small tractor was built by the Oberussel Motor 
Aktiengesellschaft, and seems to be very useful; the 
oppressive fumes of burnt benzoline are, however, a slight 
inconvenience. 

The inflows of water continue up to point 900 m., but 
are there confined to a side drain. At point 940 m. all 
water ceases with a spring in the left-hand floor of the 
tunnel. This spring, during the boring some distance in 
the rear, appeared first at the top right-hand corner of 
the heading face and gradually passed across down to the 
left-hand corner, progressively as the heading curved 
round to the right and upwards; and it caused much 
trouble while drilling and charging the holes in the face. 
All inflows occur in the schist and cease with the lime- 
stone, the boundary of the two rocks being distinctly 
visible. The total inflow is 3000 litres per minute. Near 
point 600m. there occurs a remarkable rift about 18in. 
wide in the roof of the heading between two planes of a 
nearly vertical stratification, and extending upward some 
immeasurable distance into the mass above. 

A strong current of air ascends through this natural 
shaft, which is presumed to be similar to the “ pocket ” 
which was opened under the Kander River in the Gastern 
Valley when the Litschberg Tunnel was swamped out. 
The limestone becomes excessively hard beyond this 
point, and the wear of the cutting points of the drills is 
rapid. No timbering is used here. For enlarging the 
crown, telescopic compressed air drills of the Meyer 
type are used. The drilling bars are hollow and of 35 mm. 
bore. 

At the heading face are six miners using three hand 
drills—“ revolvers ""—which ring against the repellant 
rock, in a small space, about 2m. by 2 m., dry and white 
with dust, but the ventilation is very satisfactory, and 
is appreciably aided by the discharge from the drills. The 
ventilating pipes are 40 cm. diameter, and the compressed 
air pressure for the drills is 7 atmospheres. The water 
pipes carry a supply at 10 atmospheres. From sixteen 
to eighteen holes, 1 m. to 1.1 m. deep, are drilled for each 
blast, and an average of 80 cm. are lifted with each blast. 
Six blasts are fired daily, the average advance being about 
4.2m. per day on a section 2.10m. high by 2.50 m. wide. 
The explosive is dynamite, but “ Telsite,” the new safety 
explosive, is employed in the enlargement areas. 

In the masonry section four centres are placed every 
5 m. for the arch ring. In the wettest parts of the tunnel 
the building of the vault is not effected under ideal con- 
ditions forthe men. All along the tunnel are manholes 
roughly excavated to a little over 1m. in depth. At 
intervals of every 80 m. concrete blocks set in the tunnel 
floor are used as fixed points for the angles of the curve. 
Acetylene lamps are used for the sighting. Alignments 
are effected every fortnight—on Sundays or féte days. 

Continuing towards Kandersteg by the lower level of 
the construction railway, the various railways are seen to 
approach so closely in a vertical line that the materials 
excavated from the lines in construction above slide down 
on to the other lines beneath; particularly is this so on 
the branch construction railway, which passes at the foot 
of a high talus, clearly shown in the plan, and is 
frequently encumbered with falling stone at considerable 
risk to those working below. 

Without entering into constructive details, the follow- 
ing are summaries of the chief works, with dimensions as 
given in a pocket construction map used by the 
engineers. 





Tunnels over 120 m, long. 
Metres long. 
RS 


Fiirthen Tunnel, No. 2 Toe eee eee 
Riedschuck Tunnel Lk ied! tone. ass aap 
eee ON a Sa ne ee 


Viaduets. 
One, two arches of 12 m. | 
Two, five * a 
One, four ee on Wit 
One, thnee 44 “7 j above Fiirthen. 
One, one-arch of 35 m. at Rothbach. 
One, ten arches of 12 m. at Bruchgraben. 
One, six arches of 15 m. at Sarengraben. 


near Felsenburg. 


Steel Bridges. 


One, 18 m. span over Kander—east to west | ;- 
ae ; i ee west to east j Kandersteg. 
Gradients. 
Metres. 
Level 1,988 
SUE, sak. Ace cash). nowt se on 
ROMA OUG Go tc bas) case Gono voce oat | REE 
1/66 to 140 ao 1,986 
1 40 to 1/37 12,363 
Curves, 
Metres. 
Straight ... ... ... . ar .. 9983 
300 m. radius... . RB ‘e ‘ . 5877 
350m. _s,, coe eee .. 690 
Se eee - 740 
500m. _ ss, Se , .. 610 
Ne tay leas. caken ... 636 
i arer : ; fe ae f 77 
ae ; .. 720 
1000 m. to 1400 m. radius . 850 


The viaducts during the present summer were in 
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To make all this possible dredging work has to be con. 


| tinuously carried on in the river channels below the 
|town. These channels are of the most shifting and 
| uncertain character, and it says much for the eneroy 
and resourcefulness of the Port Authorities that 
| steamers of such size can safely navigate the river. We 
will make extracts from some of the statements regard. 
ing the work on the channels during the year dealt with 
in the report, and so that these may be more readily 
understood we reproduce in Fig. 3 the map used to iilys. 
trate the article already referred to, though some of the 
names we shall mention are not to be found on this map, 

“ Hastings Bar.—The Hastings sand has continued to 
work to the northward, shoaling the water on No. 3 track 
to 3ft. 9in.” 

“ Monkey Point dredged out channel.—This channel 

continued to shoal so rapidly during the dry season that 
it was considered expedient to close it to navigation and 
| to re-dredge the original cut. Operations were com. 
| menced in April, 1910, and completed by the beginning 
| of June, and the channel was opened to navigation on 
| June 8th with 15ft. least water below datum. The depth 
of water was well maintained throughout the rains, but 
in November, when the dry season set in, the channel 
again showed signs of deterioration ; by February, 111, 
| the cut had again completely silted up. The sho»lest 
water recorded through the principal track was on ['eb. 
ruary 21st last, when only 10ft. 3in. was obtained. Since 
this date the depth of water has fluctuated, but has never 
deepened to beyond 11ft. reduced.”’ 

“ Dunneedaw Reach has maintained a better depth of 
water than the Monkey Point dredged cut. The reach 
was frequently surveyed during the year, and, like the 
Monkey Point channel, was found to wash fairly clear 
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Fig. 1i—THE PORT OF RANGOON 


various stages of progress. The most striking features 
along the valley to Kandersteg are the remarkable trestle 
viaducts for the contractors’ railway, all constructed on 
the American system from fir trunks 10in. to 1din. 
diameter. With small well-proportioned locomotives 
drawing diminutive trucks widely separated for carrying 
loads of long fir trunks this Swiss valley conveyed the 
impression of some important lumber railway in the 
western states of America. 








THE PORT OF RANGOON. 


Tue Administration Report for the year 1910-11 of the 
Commissioners for the Port of Rangoon reached us a 
short time ago. It contains references to the extensive 
works which are now in progress, and which we have 
discussed on a good many occasions, notably in our issue 
of June 2nd last. Before dealing with these, however, 
it might, perhaps, prove interesting, were we to quote 
certain figures which tend to show the progress which 
this port is making. It appears that during the year 
under consideration 1369 steamers, with a total net 





registered tonnage of 2,565,166 tons, arrived at Rangoon ; | 


and 1381 steamers, with a net registered tonnage of 
2,583,511, left it. In addition, 152 and 145 sailing vessels 


arrived and left respectively. These figures of themselves | 
convey but little with regard to the question of progress, | 


but the latter may be gathered from the table below, 
which sets out the numbers of steamers of various sizes 
which arrived and left during the three years 1908-09, 
1909-10, and 1910-11. 


It will be seen from this table that the number of | 


larger steamers frequenting the port is steadily on the 
increase. The size between 4500 and 5000 tons shows 
some decrease, but it is more than made up by increases 
in the other sizes, and the numbers of vessels of over 
4000 tons entering the port were 377, 392, and 420 in the 
three years under consideration respectively. In1910 11, 
apparently for the first time, one vessel entered the port 
with a draught of 29ft., but the numbers of vessels of 
heavy draught leaving the port is increasing year by 
year. 


during the rains, with a tendency to silt during the dry 
season, when shoal lumps of 12ft. and 13ft. formed.” 


List of Steamers Arriving at and Leaving Rangoon. 
1909-10. | 1910-11. 


1908-9. 

Steamers arriving with a gross 

tonnage between 4000 and 45(0 =—-109 
Steamers arriving with a gros: 

tonnage between 4500 and 5000, 72 47 
Steamers arriving with a gross 

tonnage over 5000 ... ... .. 196 
Steamers arriving with a draught 

ere a ee 6 4 
Steamers arriving with a draughi 

6 Se ee ee ae Fe - 2 
Steamers arriving with a draught 

WON ras: cans cies cae 35 
Steamers leaving with a draught 

of 27ft. A Ne a ee 28 38 
Steamers leaving with a draughi 

es eee 
Steamers leaving with a draughi 

of 29ft. ca i Ma 





143 | 150 


12 19 
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“ King’s Bank channel.—This channel was surveyed 
in great detail at the beginning of the year. The result 
of the survey being favourable and the set of tides being 
fair, it was anticipated that a waterway with a good depth 
might be obtained if the two existing shoal banks were 
removed. With this view the dredger Pelican was placed 
in position on a lower bar where only 5ft. of water existed. 

| The dredger commenced operations on June 24th, and cut 
|a channel of not less than 800ft. wide witha depth of 
14ft., and, continuing, dredged through the 11ft. shoal at 
the upper end of the channel to a depth of 14ft. On 
‘completion of the dredging operations at the end of 
January, 1911, the channel was buoyed and a final survey 
made for general information, with the result that the 
| channel was officially announced open to navigation on 
February 4th last. Since the opening of the channel 
| soundings were taken every third day and weekly surveys 
plotted, which showed a gradual deterioration, and by the 
end of the official, year the cuts had shoaled 1ft. 6in.” _ 
These memoranda give a very clear idea of the difficulties 
with which the Port Authorities have to contend. Re- 
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—————Seaaww | 
ing to the last extract the shoaling of 1ft. 6in. took | 
pe Beton? February 4th and March 81st—a period of | 


fifty-five days. 
In the issue & 


bove referred to a description was given 
ll which is being built above the town 


» training wa 
¢ . ome 4" July of last year the Commissioners of 
the port decided to accelerate the sinking of the 
mattresses used for this training wall, and to increase 


diture on river training works from Rs.17,01,130 


ir expen Ww ' 
ta 23 31,290, meeting the additional expenditure by a 
loan of 6 lakhs. The reason for the large expenditure 


over the estimates for the accelerated programme was 


on them of stone from the steam hopper barges. The 
wood employed was known as thingan, and it was 
hoped that it would prove impervious to the teredo 
navalis. This hope was not realised. 1n three months 


| this pest had caused the collapse of twenty dolphins. 


The remedy employed was to sheave the dolphins with 
zine wherever the worm could get at them, and the other 
portions are continuously being tarred. 

Some interesting details are given regarding the 
quarrying at Kalagouk. In July, 1910, the cableways, 
which had up to then been in good working order, were 
interfered with by damage caused to the main cable by a 








oShwe Dagon Pagoda 


eSignal Pagoda 






N GG oO 9 


Sac foueurs Chimney 


o> 
wev & 
Or Soolay Pagoda 
oA“ ° 


MPO y Wns 


SOUNDINGS IN FEET 
Reduced to Zero of Datum of Low Water 
Spring Tides Dry Season 
Cables 10 0 1 Nautical 
= — Mile 









































14 3 
yp, 13 by 
y PE Dredged 0 Syriam 64 
bs Wo~a_ fan 5 } 
~ ~3L 










/Hasting's Track Marks 


\\efort Beacons 





that a large quantity of brushwood expected for delivery 
early in 1911-12 was delivered and paid for before the 
close of 1910-11. Moreover, certain important deviations 
from the original scheme were made. It was decided, 
for example, to increase the size and to reduce the 
number of mattresses required for the foundation course. 
Our readers will remember that the training wall is being 
constructed by the sinking of large brushwood mattresses 
and by the piling on them of many barge loads of broken 
stone, as shown in the drawing—Fig. 2. At the eastern 
end of the wall—see Fig. 1—where the scour is very 
great, instead of providing an additional 1,600,000 cubic 
feet of stone, it was decided to extend the area of the 
“apron” and to put the stone on the mattresses in crates 
made of triangular mesh. 

Instead of obtaining all the stone required from the 
island of Kalagouk, which our readers will remember is 
situated about 185 miles from Rangoon, a certain pro- 

rtion is now being obtained from inland quarries on 
the Pegu-Moulmein Railway. It is pointed out that the 
advantage of obtaining inland stone is that it does away 
with the necessity of selecting small stone out of the 
hopper barges, which caused the latter to be greatly 
delayed. In addition to this, the inland stone can be 
delivered with greater regularity, while the non-arrival 
of a hopper barge from Kalagouk at the hour when it is 
due tends to dislocation of the programme for laying 
mattresses, which can only be laid at slack water. 
When this occurred the mattresses got water-logged 
owing to the delay. Moreover, the cost of obtaining 
stone from Kalagouk has proved to be higher than was 
originally anticipated. 

The decision to accelerate the mattress-laying pro- 
gramme was chiefly due to the difficulties experienced in 
making the mattresses during the monsoon, and to the 
desirability of getting the foundation course finished 
before the superstructure had advanced to any extent, 
and before any dredging was done. The consequence 
of the decision was that all the mattresses were actually 
got into position by July of this year, whereas the original 
idea was that this work should not be completed till 
July 1st, 1913. A good deal of difficulty was experienced 








in the course of the operations. During the monsoon two 
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Fig. 3—IMPROVEMENTS AT RANGOON 


flying stone. Such repairs as were possible were carried 
out, but it was no longer possible to-work the plant at its 
full capacity, and in the following September the outer 
strands of the cable got into such a condition that they 
had to be stripped off. The inner portion of the rope was 
only able to carry half loads, and it was worked at this rate 
till a new cable arrived in the November following. With 
the usual resource of British engineers when in trouble, 
however, the services of four locomotive steam cranes 
requisitioned from the Resident Engineer's department 
were enlisted. These cranes were supplemented by a light 
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Fig. 2—-METHOD OF CONSTRUCTING TRAINING WALL 


mattresses were actually carried- away and lost, but 
lessons were learned from experience, and it was dis- 
covered that the risks of handling and mooring these | 
huge mattresses, which, we may say, measured 125ft. | 
long by 75ft. to 80ft. broad and 3ft. deep, was greatly | 
reduced when bamboo booms were placed under their | 
toes while towing was in progress, and by the use as 
mooring buoys of the pontoons from the pipe line of the 
dredger Pelican, which vessel, it will be remembered, was 
constructed to deliver the dredged material through a pipe 
line to the bank or to another part of the river—see our | 
issue of July 16th, 1909. 

Another source of trouble was the wood used for the 
dolphins, which serve to mark the line of wall and to | 
facilitate the sinking of the mattresses and the dumping | 





trolley line running the whole length of the quarry, and 
they proved such an efficient auxiliary that their use was 
continued even after the new cable was got to work. As 
showing what a help they were, it is stated that before 
they were installed the shortest time in which a steamer 
had been loaded was fourteen working hours, whereas the 
shortest time afterwards was six hours, and the average 


| time ten hours. Altogether the hopper barges carried no 


less than 3,272,458 cubic feet of stone during the year. A 
noteworthy fact is that hydraulic monitors were satisfac- 
torily used for removing the overburden, which at first 
gave considerable trouble owing to the great proportion 
its depth bore to the depth of the working face. 











INSTITUTION OF MECHANICAL ENGINEERS. 





On Friday of last week, the 17th inst., the discussion on 
Messrs. Eden, Rose and Cunningham’s paper “ The Endur- 
ance of Metals,” was resumed at the Institution of Mechani- 
cal Engineers. The subject is, of course, of the utmost 
importance in a wide number of branches of the mechani- 
cal engineering profession. It is of interest to the pure 
theorist, and equally so to the thoroughly practical man. 
Under these circumstances it is to be regretted that the 
Council of the Institution did not see its way to devoting 
the whole of last Friday evening to the resumed discus- 
sion. Instead of this those who desired to speak on the 
subject were either cut short in their remarks or not 
given a chance of being heard at all, and a paper by Mr. 
J. H. Wicksteed, on “ Double-cutting and High-speed 
Planing Machines,” was crushed in, without discussion, 
towards the close of the evening. Those who wished to 
speak on the previous paper have still, of course, the 
opportunity of laying their views before the Institution, 
or of amplifying what they have already said, by com- 
municating their remarks in writing to be published in 
the “ Proceedings” along with the discussion. But these 
“ Proceedings ” will not be available to the members for 
some time yet, and, further, some who might have been 
willing to speak on Friday night may not be equally 
willing to communicate their views in writing. Thus, it 
is just possible we may have lost several interesting and 
important accounts of experiences on the complex subject 
of the fatigue of metals. The Institution is, we take it, 
primarily for discussion. Its existence is not solely for 
the piling up of fat volumes of “ Proceedings.” 

The first speaker at the resumed discussion was Pro- 
fessor J. D. Cormack, of London University. He called 
attention to two features of the machine employed for 
the tests which, he thought, had not been sufficiently 
noticed. The first of these was the absence of shearing 
stress at those sections of the specimen over which the 
bending moment was uniform. In the second place, the 
machine possessed the distinct advantage of not requirin, 
a large amount of power to drive it. In fact, a sm 
} horse-power electric motor was quite sufficient for the 
purpose. He might mention also that, as the machine 
permitted the use of short specimens, it was possible to 
test a number of pieces, all cut from the same piece of 
material. The authors had clearly stated in their paper 
that their primary object in undertaking the experiments 
was to discover some material which would give uniform 
and consistent results under the conditions of the test. 
They made no secret of the fact that they had failed to 
discover such a material, but he believed that the results 
achieved incidentally in other directions made the paper 
extremely valuable. For instance, it had been suggested 
by a previous worker on the same subject that if the 
specimen, after it had been subjected to a limited number 
of repetitions of stress, was given a rest it might return 
to its original state; that was to say,a specimen partially 
fatigued might with a rest recover its unfatigued condi- 
tion. But this suggestion was shown by the authors to 
be untenable. It was clearly brought out in the paper 
that rests had no effect whatever on the total number of 
reversals of stress which a given specimen could sustain 
before fracturing. He would suggest himself that it was 
possible that heat treatment ata moderate temperature — 
say, 100 deg. Cent.—might have the effect of restoring 
the initial conditions to a partially-fatigued specimen, 
as Muir had found for material tested statically. If 
the authors had any data to give him on this sub- 
ject he would be glad to receive it.* As to the 
correlationship which it had been sought to establish 
between the limiting stress and the other properties of the 
material, he thought that the ratio of the range of stress 
to tenacity was the expression tu which most attention 
should be paid. It nearly always came out at approxi- 
mately unity. Another striking fact which the authors 
revealed in their paper was the important part which 
small surface defects played in determining the resistance 
of the material to fatigue. Thus mere scratching of the 
surface with the point of a needle considerably reduced 
the endurance of a specimen. In view of this, it was 
quite possible that the employment of heavy roughing 
cuts in turning down shafting might have a most serious 
effect on the strength of the shaft in after use. The 
marks left on the surface might not be completely removed 
by the finishing cuts or the grinding operations, and thus 
might obviously be responsible for the starting of small 
cracks, which would ultimately cause the shaft to fracture. 

Mr. Druitt Halpin, the next speaker, remarked that the 
subject of designing a suitable machine for use in alter- 
nating or repeated stress testing work was a matter of 
older history than, perhaps, most members realised. He 
exhibited to the meeting a small machine driven by clock- 
work, adapted for rocking five short specimens to and fro, 
and with each reciprocation stressing the specimens to a 
determinable amount. He believed the machine had 
been made about 1860 by a Danish engineer. It was 
brought to this country in 1862 by a Mr. Olrick. 

Mr. C. H. Wingfield said he had endeavoured to make 
a comparison between the results obtained by the authors 
and those arrived at by other experimenters in the same 
field. He illustrated his remarks by several diagrams on 
wall sheets. The first point, he said, which he wished to 
call attention to was a singular discrepancy existing 
between the authors’ results and those of Dr. Stanton and 
Mr. Bairstow. Taking as the criterion the range of 
stress which would cause the specimens to fracture 
after a million reversals, he found that this range of 
stress in the authors’ experiments was nearly twice as 
great as the range of stress in the Teddington experi- 





* Mr. James Muir—see ‘‘ Philosophical Tr tions,” Vol. 193—has 
found that steel wire, after being strained beyond the yield point, recovers 
a considerable amount of its elasticity if it is immersed in boiling water 
fora few minutes. If this case is really analogous to the fatigue tests 
dealt with in the paper, as Professor Jormack seems to suggest, then we 
cannot honestly overlook the fact that Mr. Muir found at the same time, 
that after periods of rest varying from four hours to four days, over- 
strained wire showed an increasing tendency to recover its former elas- 
ticity. —Ep. Tne E, 
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ments. We do not reproduce the diagram used by | to zero for the lower stress. He therefore fixed the lower} After Mr. Wingfield had completed his remarks, the 


Mr. Wingfield to illustrate this portion of his remarks. 
But we may say that the range of stress causing 
a wrought iron specimen to fracture after a million 
reversals is 84.6 tons per square inch, according to the 
University College experiments, and only 19.2 tons in 
the Teddington tests, while for steel the authors’ range is 
40 tons per square inch and Dr. Stanton’s 25 tons. This 
anomaly, continued Mr. Wingfield, was very curious at 
first sight. But on looking into the matter further, he 
found that Dr. Stanton’s machine stressed al] the fibres 
in the cross-section to a uniform amount, whereas the 
authors’ machine gave a distributed stress varying from 
a maximum tension on one surface to zero at the centre, 
and a maximum compression on the other surface. 
Herein, he believed, lay the reason for the discrepancy. 
In the Stanton machine the fracture of all the fibres 
took place simultaneously. In the University College 
machine the outer fibres might fraci<re, but the speci- 
men would still as a whole be unfractured. The fibres 
nearer the centre would simply replace those already 
broken. Thus the widely different results were due to 
the different forms of machine employed for the tests, 
and were not in any way unreasonable.* ; 
Remarking on the fact that the authors had failed to 
secure horizontality in their curves, Mr. Wingfield stated 
that in his opinion this was due to their not having 
carried their experiments nearly sufficiently far enough. 
They had stopped short usually at about a million 
reversals of stress, whereas Wohler had carried his tests 
in sorme cases to 45 million reversals. The authors, 
and with them he could include Dr. Stanton, might be 
said to have got tired of their experiments long before 
they had accumulated sufficient data upon which to 
formulate any theory. It was essential to a complete 
study of the phenomenon of the fatigue of metals that 
all ranges of stress should be examined. We should 
not be content with varying the stress from a given 
maximum value in tension down to an equal maxi- 
mum value in compression. The complete discussion 
of the phenomenon required the study of cases wherein 
the stress alternated from a given maximum tension or 
compression to a lesser tension or compression including 
the limiting cases for which the lower stress was zero. 
Wohler’s researches covered this complete ground. 
_ Mr. Wingfield then referred to one of his wall sheets 
whereon the diagram reproduced in Fig. 1 was shown. 
The original form of this diagram is due to Professor 
John Goodman,} and it is probably the most complete 
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Fig. 1 


and easily understood summing-up of Wohler’s results. 
We may be pardoned if we here make a digression to 
explain it. Let a square A BC Dbe drawn, and let the 
vertical side represent the ultimate strength f of a given 
material to some scale. Now Wohler, experimenting with 
this material, started by varying the stress on it from about 
0.8 fin tension down to zero. He found that the material 
fractured after a limited number of repetitions. He then 
reduced the maximum tension to 0.7 f. Again the 
specimen broke after a definite number of repetitions. 
Further reductions were made in the maximum stress 
until it was reduced to 0.5 f. With this value Wohler 
found that after a very large number of repetitions—of 
the order of 40 millions in some cases—the specimen was 
still unbroken. He therefore assumed that this was the 
limiting stress for the material when subjected to a range 
varying from a maximum tension to zero. Take a point 
E, then, on A D half way along the side and join E C. 
Wohler next experimented with the same or a different 
material, the ultimate strength of which we will again 
call f, and again represent by C B. He fixed the maxi- 
mum stress at 0.65 f, and varied the minimum stress 
until he reached a range which the specimen could bear 
apparently indefinitely without fracturing. Take a point 
F on the line EC, such that its vertical distance above 
the datum line is 0.65C B. From his previous experi- 
ments Wohler knew that his upper stress, being above 
0.5 f, was too high to admit of his taking the range down 





* While admitting the force of Mr. Wingfield’s argument, we would 
point out that the tenacity of Dr. St.nton’s wrought iron was 25.6 tons 
per square inch, whilst that of the iron used by the authors was 33.8 tons. 
Similarly, the tenacity of Dr. Stanton’s steel was 29 tons per square inch, 
as compared with 40 tons in the case of the authors’. Clearly, then, part 
of the discrepancy may be reasonably attributed to this variation in 
the tenacity. Had, for instance, an iron ha:ing a tenacity of 25.6 tons 
been employed by the authors we believe the discrepancy would have 
been considerably reduced. The effect of the different form of machine 
would still have been felt, and therefore we would expect a result some- 
what higher than Dr. Stanton’s. In this connection it is interesting to 
note that the authors tested some hard-drawn copper wire having a 
tenacity of 25 tons per square inch. The range of stress in this case 
causing fracture after a million reversals was 22 tons per squire inch, 


indicating, if we neglect other variables, such as the limit of elasticity, 
diameter, &c., a ‘‘ machine effect” of 3 tons per square inch. 

+ See Goodman’s “Mechanics Applied to Engineering” (Longmans), 
page 539, 





stress at 0.1f, but after a limited number of repetitions 
the specimen broke. He then increased the lower stress 
to 0.15 f. The range wes therefore from 0.65 f to 0.15 f, 
or a net variation of 0.5 f, that is to say, the same range 
as he had found satisfactory for his first experiments. 
But it did not prove satisfactory under the new circum- 
stances, and the specimen soon broke. Ultimately he 
found that the lower limit had to be not less than 0.3 / if 
the specimen were to survive a very large number of 
repetitions. Take, therefore, a point G directly below F, 
and at a vertical distance of 0.3 f above the datum line. 
Then obviously the distance F G represents the maxi- 
mum range permissible with the given upper stress. 

Similarly Woéhler took other upper limits H, J, K, and 
determined in each case the minimum lower limit for the 
range which would allow the specimen to survive. These 
lower limits are shown respectively at L,M and N. 
Allowing for probable errors in the experiments, we see 
that the lower limits all lie on a straight line, and that this 
straight line is the diagonal of the square ABCD. The 
diagram brings out very clearly the fact that the higher 
we take the upper limit the less becomes the permissible 
range ensuring survival. 

Extend the lines CE and CA to the left. Then if 
vertically upwards represents tension or positive stress, 
vertically downwards represents compression or negative 
stress. Take a point P on the extended part of the line 
CE. This represents a tensile stress of ¢t tons per square 
inch. Then the permissible range for this upper limit is 
from ¢ tons in tension through zero and down to c tons in 
compression, or a total range represented by P Q. Simi- 
larly, if we are experimenting with a range varying 
between zero and a maximum compression the maximum 
value of this range if the specimen is to survive is repre- 
sented by S R. 

The diagram is open to at least two objections. It will 
be seen that however high we take the upper limit, there 
is always a permissible range of stress to which we may 
subject the specimen indefinitely often without breaking it. 
We might, for instance, fix the upper limit at 95 per cent. 
of the static breaking strength. This for a steel having 
a tenacity of 30 tons represents a stress of 28.5 tons per 
square inch. Then the diagram implies that it would be 
possible to subject this steel to a range of stress varying 
from 28.5 tons to 27 tons per square inch, and that this 
range might be repeated indefinitely without fracturing 
the specimen. Again, it will be seen that according to 
the diagram the permissible range from zero to a maximum 
value is much greater if the maximum value is a com- 
pressive force than if it is a tensile force. Thus AE is 
0.5 f, but SR is about 0.7 f. In other words, metals 
resist fatigue in compression better than they do in 
tension. Neither of these points, so far as we know, has 
received satisfactory experimental confirmation, and to us 
at least they appear highly doubtful in character, if not 
absurd. Mr. Bairstow, we believe, claims to have 
obtained experimental evidence that the first of these two 
features is quite possible, and that there is a permissible 
range for very high maximum upper stresses. 

But accepting the diagram as correct in those portions 
covered by Wohler’s experiments—and we may remark, 
those of Bauschinger and Spangenberg confirm it— 
then we can at once draw an important deduction from 
it affecting both the University College and Dr. Stanton’s 
experiments. If we decide to subject our specimens to a 
stress ranging from a positive tensile value to an equal 
negative or compressive value, then there is only one 
position on the diagram which will represent this state 
of affairs. This position is the line T U, for this line is 
the only one which can be drawn between C E and C A, 
and which will be bisected by the datum line AB. In 
other words, TV = VU. NowT V is one-third of C B. 
Hence, if the specimen is to survive an alternating stress 
repeated an indefinite number of times the maximum 
value of the tension or compression force must not be 
greater than } f where f is the ultimate strength of the 
material. In other words, the maximum range permis- 
sible is } f. The authors of the paper, however, never 
applied a stress less than $f. Hence, every specimen 
was foredoomed to fail after a limited number of repeti- 
tions of the range. Thus, if we take the point H to be 
the tensile stress in one of the authors’ tests the range 
they applied was from H to W, or very nearly three 
times the permissible range H L for this maximum 
tension! There is little wonder then that the specimen 
broke, and that the authors’ curves never exhibited 
horizontality. 

Taking all the authors’ tests and laying down the maxi- 
mum values of the tension as points along the line C E, 
Mr. Wingfield has found that the corresponding values of 
the maximum compression fall on the straight line 
marked “ authors ” in the diagram. This short line is, of 
course, a reflection of the corresponding portion of the 
line CE. The points shown on it cover the range of the 
authors’ experiments. The important fact to notice is 
that if this line is produced it will cut the line CA at the 
point U. Had, therefore, the authors continued their 
experiments with lower loads they would have found 
exactly what Wohler found, namely, that in an 
alternating stress test in which the ratio of tension 
to compression is unity, the maximum permissible 
range of stress is two-thirds the ultimate strength. 
In the case of Dr. Stanton’s experiments the ma- 
chine used gave a tension 1.4 times the compression. 
The only portion of the diagram suiting this ratio is the 
line X Z, for here we have YZ=1.4X Y. In other 
words, no material will stand this ratio of alternation 
unless the maximum tension is less than 0.355 f, where f 
is the ultimate strength of the material. Dr. Stanton’s 
results are shown by the short line indicated in the dia- 
gram. It will be seen that the maximum tensions 
employed were practically all above 0.5 f. Hence his 
specimens too were bound to fail. Had lower loads been 
employed Wohler’s-results would again have been con- 
firmed, since the short straight line indicating Dr. Stan- 
ton’s results, if produced, passes through the point X. 





main features of which are given above, Mr. L. Bairstow 
of the National Physical Laboratory, took up the dis. 
cussion. He suggested that had the authors plotted their 
curves as stress against the reciprocal of the number of 
revolutions, instead of logarithmically, they might have 
had more reason for believing in the existence of a 
limiting stress. They would have got a curve such ag 
that shown at A, Fig. 2. Obviously the ordinate 0 13 was 
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the value of the stress which could be withstood indef. 
nitely. With such a curve the authors would have found 
that the limiting stress was not much less than that 
which could be sustained by the specimens for a million 
reversals. If the limiting stress, as Bauschinger held, 
was simply the limit of elasticity, then it followed that 
the damage done per reversal of stress was proportional 
to the amount by which we exceeded the elastic limit, 
Mr. Bairstow admitted that brittle material frequently 
gave very good results under the Wohler test. 

Professor Bertram Hopkinson said he believed in the 
existence of speed effect at high speeds, although it 
might be absent or negligible at low speeds. He 
attributed this to hysteresis, and drew an analogy from 
the behaviour of sealing wax and pitch under gradually 
or quickly applied forces. He stated that he had recently 
designed a machine for subjecting specimens to alternat- 
ing stress. The specimen C, Fig. 3, was about ,',th of a 





Fig. 3 


square inch in cross-sectional area, and was held firmly 
at its lower end in a concrete foundation D. At its 
other end it carried a weight E of about 180lb. To the 
top of this weight an alternating current armature I was 
secured, and directly over this was arranged an electro- 
magnet G. The period of the current was chosen to suit 
the natural: period of vibration of the system, and it 
was possible to obtain by this means up to 120 reversals 
of stress per second. Professor Kapp had designed a 
somewhat similar machine; but he did not use the 
principal of resonance. 

Mr. L. Pendred referred to a curious circumstance 
which the authors had noticed in the course of their 
experiments. They had found that in certain holders, 
which they used while testing short specimens, corrosion 
took place where the test piece fitted into the holder, so 
much go, in fact, that it was often difficult to remove the 
specimen from the holder after a test. This subject is 
dealt with elsewhere in this issue; but we may say that 
Mr. Pendred suggested that the ends of the specimens 
might have been sg in a solution of bichromate of 
potash, so as to put the material into the passive state. 

Mr. E. F. Etchells repeated Mr. Bairstow’s remarks 
about plotting the curves with the reciprocals of the 
number of reversals against the stress, and promised to 
communicate his further remarks in writing. These 
remarks involved, he said, several tables and mathe- 
matical formule, and would be more readily appreciated 
by studying them at leisure. ’ 

Mr. E. C. Segundo, having brought an interesting case 
of failure by fatigue before the meeting, Mr. E. M. Eden, 
joint author of the paper, was called upon to reply. To 
do so completely in the time at his disposal was impos- 
sible, and he merely touched upon a few of the more 
interesting points which had been raised. He stated that 
he firmly believed in the existence of a limiting stress. 
All that had been said in the paper was that in none o/ 
the experiments on the subject was there sufficient 
evidence to determine precisely what this limit was. As 
regarded plotting the curves reciprocally, he had 
tried this, and had obtained the curve shown at H— 
Fig. 2. Obviously it was impossible to say where 
the limiting stress was. It might be at J K, or even O. 
Professor Arnold’s machine gave results which it was 
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epee Aad to compare with those obtained by the 
rage Doubtless the Arnold test a show 
le material; but, on the other hand, it would 
t a material capable of withstanding alternat- 

It was true that the Wohler test passed 
al, but it was never intended to be a test for 
On this head it would appear to be desirable 
he Wohler test with a test for brittleness, 
so as to get a true measure of the fitness of the metal to 
withstand shocks. Several speakers had been inclined 
to criticise the authors’ statement that the curves never 
became horizontal, that was to say, that they had failed to 
detect the existence of a limiting stress. Those speakers 
had pointed to the curves in the paper, and had remarked 
that many of them were as nearly horizontal as nfight be 
desired. But he would remind such as were inclined to 
take this view that the approximate horizontality ex 
hibited by some of the curves was a matter entirely 
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settled by the scale adopted for the abscisse. Thus—see 


Fig. 4—by taking a given length of the base line to 
represent in turn a hundred thousand, a million, ten 
raillion, and a hundred million repetitions respectively, 
while the scale for the ordinates was kept constant, the 
four curves L M N P were obtained. 

Mr. Eden's further reply was deferred in order to 
permit Mr. Wicksteed to read his paper on “ Planing 
Machines.” This paper will be found printed on page 546 
of this issue. Time did not permit of any discussion on 
it after it had been read. The President intimated that 
such discussion would be taken at the next meeting of 
the Institution on December 15th, when, if possible, a 
paper on “Oil-burning Locomotives on the National 
Railway of Mexico” would also be read. 








LITERATURE. 

Engines and Boilers Practically Considered. By W. 
McQuade, Instructor in the Engineering Department, 
University College, Exeter. G. Bell and Sons, Limited, 
London. 1911. 

We are told on the title-page that this is a handbook 
for young engineers on the construction and working of 
steam, gas, oil, and petrol engines and steam boilers. 
There are 87 octavo pages of large print. There are 
numerous illustrations. The author has made the most 
of his limited space. The book has been written with 
the definite purpose of giving an apprentice a general 
all-round idea of what the modern motive power engine 
is. It seems to us that the author is quite right when he 
says that such a book is wanted. There is not a word 
about theory. There is not even a calculation in simple 
arithmetic, Allthe diagrams are straightforward. The book 
is so put together that it is always possible to read a bit at 
a time with advantage. The student must take much for 
granted, and accept the author’s statements without ques- 
tion. As, for example, “steam possesses great expansive 
qualities.” Again, no attempt is made to explain why 
curved blades are better than straight blades for turbines, 
and soon. It is obviously very desirable under the cir- 
cumstances that no errors should be permitted to appear, 
and on the whole the book is free from them. Butthe author 
is not always happy in his descriptions. As, for example, 
that of Joy’s valve gear. In his drawing he calls the 
slotted die box a “ guide,” and says not a word about its 
action as-a fixed link. Furthermore, the lines showing 
the die in the link have been omitted, and the purpose of 
the anchor link is wrongly stated. Nor do we find a 
syllable as to the wy in which lead is obtained. Again, 
in the description of Stephenson’s link gear we are told :— 
“If the link be placed in the position shown in the 
diagram, with the block in the middle of the 
link, the valve receives very little travel, the link 
merely oscillating about the block and the engine 
stops.” As a matter of fact, if the valves have been set 
with a good lead, the engine, whether running forwards 
or backwards, if lightly loaded, will continue to run in 
that direction if steam be left on. 

Considering what an enormous subject boilers consti- 
tute for an author, the section devoted to them is very 
well done, and the diagrams are satisfactory. The 
economy brought about by superheating is, however, 
attributed entirely to the reduction in or total suppression 
‘ initial condensation, which is by no means the whole 
8 Ory. 

The internal combustion engie is really a very simple 
machine in principle, and no student ought to find any 
Special difficulty in comprehending the principle and 





mode of action of gas, oil, and petrol engines if he will 
read with care what he will find in these pages. Two or 
three pages are devoted with advantage to a description 
of a Crossley suction gas plant. With a little revision 
this book would be ef its kind quite good. 


Power. By Charles E. Lucke, Ph.D. New York: The 
Columbia University Press. 

Tus volume deals with the development of power 
machinery and the effect of the substitution of power for 
hand labour on society and the conditions of liying. It 
has been written for a popular audience. The engineer 
will find little of real interest in it except the last chapter. 
This is headed “ The Social and Economic Consequences 
of the Substitution of Power for Hand Labour.” Here 
the author tells in a sympathetic way the story of the 
relationship of the worker to power-driven machinery. 
Looking at the masters’ side, he points to the value of 
labour specialisation. Looking at the workers’, he recog- 
nises that the factory system, the outcome of the appli- 
cation of power to the driving of machinery, frequently is 
at war with the workpeople’s interests, that over-speciali- 
sation is a bar to progress, and that the worker is 
perfectly justified in forming unions to protect himself 
against the tyrannical use of capital. From the neutral 
point of view the author emphasises the dependence of 
capital on labour and of labour on capital. Looking at 
the present-day aspect of the industrial situation, Dr. 
Lucke admits that the worker has many grievances, but 
— the use of the old-fashioned remedy—a resort to 
orce. 

Up to this point we are in entire agreement with him, 
and his discussion of the subject is characterised by great 
fairness and lucidity. Indeed, this part of the book is 
well worth separate publication and a wider audience 
than it is likely to get. 

But having discussed the forces causing unrest in the 
labour world he propounds his remedy. It is somewhat 
of an anti-climax to find that this remedy is an applica- 
tion of some form of profit sharing, and of what has come 
to be called “ motion-study.” The first of these remedies, 
whether of the nature of real profit sharing or of the 
premium bonus type, has already been proved of no avail, 
and even a source of further discord. The second, popu- 
larly koown as “ Taylorism,” is just beginning to rear 
its head in America. We have already expressed our 
opinion on this inhuman method of speeding up and 
reducing labour wastage, and need only add one 
word to what we have already said against the system. 
It is undoubted that there is an enormous waste of 
labour every day in our workshops, and that if this labour 
were usefully applied the cost of production might be 
greatly lessened, and wages consequently greatly in- 
creased. But Mr. Taylor and Dr. Lucke, and all others 
looking with covetous eyes at the labourer’s idle 
movements, must know that no machine, however 
perfect mechanically, can possibly convert into work all 
the energy supplied to it. A large partis wasted, and 
must be wasted, in accordance with natural law. Can 
the advocates of Taylorism or any one else expect the 
human machine to be more perfect ? 


Einfiihrung in die Berechnung und Konstruktion von Dampf- 
lokomotiven. By Bauer and Stiirzer. Wiesbaden. 1911. 
C. W. Kreidel. 321 pp., Tin. by 10gin. 

In the preface to this Introduction to the Calculation and 

Construction of Steam Locomotives, the authors say that 

it has been written to meet the need for a work dealing 

not merely with the description, but with the calculation 
of steam locomotives, and that their aim has been to 
collect into a book which shall be useful to both practical 
engineers and students, those approximate formule and 
methods of calculation which are currently used by prac- 
tical locomotive designers. As both of the authors are 
connected with well-known German locomotive building 
establishments, the preface leads us to hope for a really 
practical and enlightening work ; but it must be confessed 
that this hope is far from being fulfilled. The book is 
excellently printed and illustrated, but it contains little 
that is novel and much that is obsolete or inaccurate. 

Two years ago Georg Lotter published a handbook for the 

“ Design of Standard Gauge Steam Locomotives,” which 

treated the calculation of a locomotive in a novel manner. 

That and “Modern Locomotives” (Volume I. of 

“Eisenbahn Technik der Gegenwart”’) are probably the 

two best books on the locomotive in German, and the 

work under review leans heavily on these two supports. 

A large number of the illustrations are borrowed from 

“Modern Locomotives,” due acknowledgment being 

made, while Lotter is, amongst other things, laid under 

contribution for the Table on page 16, to show the power 
obtainable from each square metre of heating surface. 

This by the way gives‘a-maximum of 1.2-horse-power per 

square foot of heating surface, a figure which is certainly 

far too high. , 

The chapter on Valve Motions is largely original, and 
is clear and concise, with some useful examples of the 
results obtained in practice from actual gears of various 
types. Chapter XI., on Various Fittings, which enumer- 
ates the various pieces of apparatus which are‘ applied on 
the boiler and elsewhere, is for the most part made up 
of rather tepid generalities. 

Returning to the earlier chapters it is disappointing to 
find D. K. Clark’s formula for train resistance given as 
though it were of importance to-day, while the results 
of the tests of von Borries, and later of Sanzin, to quote 
only German authorities, are not mentioned. On the 
vexed questions of simple versus: compound cylinders, 
and saturated versus superheated steam, no guidance is 
given. The authors say that the purchaser usually 
decides on these questions, and they therefore pass them 
by without further consideration. ° A simple method of 
shifting responsibility. ~~ 

On pages 37 to 40 the. action of the heating surface is 
considered, and certain-formul# are built up from a single 





set of assumed data, no evidence being given to show that 
these formule apply to the conditions actually obtaining in 
practice. Inthe absence of such evidence it would appear 
wise to distrust them. It is interesting to notice that 
another German book on the locomotive, which has just been 
published, deals with the same question of heating sur- 
face, and also, on the strength of a single set of assumed 
data, constructs a formula for the drop of temperature 
along the heating surface from fire-box to smoke-box. 
One book assumes that the rate of heat transfer is 
proportional to the difference of the temperatures, the 
other book, that it is proportional to the square of the 
difference. Both books alike put forward the formule 
resulting from their assumptions without comparing 
them with results actually obtained in locomotive tests, 
and without indicating that until such comparison is 
made it is impossible to say whether the formula can be 
used for any other conditions than those of the assump- 
tions on which they have been based. 

The authors correctly define the need of a practical 
book to deal with the theoretical side of locomotive 
design; but they have not successfully met the need. 
The great difficulty to be overcome in producing a book 
of this nature is that the practical locomotive designer 
may begin his calculations by means of a rule-of-thumb, 
but he checks his results throughout by the teachings of 
his practical experience. In other words, the rule only 
works when applied with judgment. It is comparatively 
easy to draw up a series of rules for calculating the pro- 
portions of a locomotive ; but it is extremely difficult to 
present the rules harmoniously and logically, and to show 
under what conditions they can be applied to give satis- 
factory results. 


SHORT NOTICES. 


Marine Engineering: Estimates and Costs. By C. R. 
Bruce. Glasgow: Fraser, Asher and Co., Limited. 1911. 
—In his preface to this short book the author states that in 
these days of cut prices it is absolutely essential that an 
engineer should appreciate at its correct value the com- 
mercial side of his profession. There has always been a 
hard-end-fast line drawn between the technical and com- 
mercial departments, with the result that the average 
engineer is hopelessly astray when the subject turns to the 
financial aspect of his work. The intention of the present 
book is to provide a link between the technical and com- 
mercial departments of a marine engineering establishment, 
and in a broader sense between an engine works and shipyard. 
There are fifteen chapters, entitled the inquiry and specifica- 
tion, the agreement or contract, the division of work between 
machinery and hull, a standard estimate, engine rough 
weights and wages, boiler rough weights and wages, establish- 
ment charges, the final abstract sheet, the determining of 
approximate machinery sizes, the commercial aspect of the 
drawing-oftice, the keeping of costs by the accounting and 
the card systems, the bonus or premium system, relative 
costs of different types of marine propelling machinery, and 
the trend of development in marine propulsion. The book 
is well written and interesting. 


The ‘*‘ Mechanical World”’ Pocket Diary and Year-booli 
for 1912. Manchester: Emmott and Co., Limited, 65, 
King-street ; and London: 20, Bedford-street, W.C.—This 
is the twenty-fifth year of the publication of this useful 
little handbook. As usual, there are a good many new 
features. The section on steam turbines has been partly 
re-written and considerably extended. There is also a new 
section on indexing or dividing on the universal milling 
machine, and others on helical springs, cutters for milling 
spiral gears, speed calculations, &c. New tables of weights 
and proportions of rivets, helix angles, areas of circles 
in square feet, and a millimetres to inches conversion 
table have been introduced, while the notes on shafting have 
been re-written, and the tables of specific gravity and weight 
have been revised and much extended. Altogether the 
present issue quite maintains the standard reached by this 
book of reference in past years. 

The Design of Channels for Irrigation or Drainage. By 
Robert Burton Buckley. London: E. and F. N. Spon. 
1911.—This little volume, containing just over fifty pages, 
has been compiled with a view to helping irrigation engineers 
in dealing with the design of canals and drains. It sets 
forth, in the belief of the author, all the formule which have 
been proposed for calculating the flow of water in open 
channels, and it shows by examples how those formule most 
commonly used can be conveniently worked. The author 
lays particular stress on Manning’s formula, which, he 
explains, is simple, easily manipulated, and probably as 
accurate as the far more complicated and troublesome 
formula of Kutter, which is now so largely accepted by 
irrigation engineers. The booklet is well arranged, and 
should certainly be found useful by those for whom it is 
specially intended. 


Distribution by Steel. By Henry Woodall and B. R. 
Parkinson. London: John Allan and Co. 1911.—This is a 
book advocating the use of steel pipes instead of cast iron. 
The authors state that it is their belief that, in time to come, 
steel pipes will be universally adopted. They deal with the 
subject from the point of view of gas, but state that some of 
the matter may be of interest to water engineers. They lay 
stress on the advisability of using what they term a rigid 
joint. In this, one tube is driven or telescoped into the 
other, which is socketted for the purpose, tightly, for distances 
varying from 3in. for a lgin pipe to 12in. for a 12in. pipe, 
and there is a short outer socket for the packing, which is not 
intended to take any bearing stress. The book contains 
much of practical interest, and a number of useful illustra- 
tions. ; 

Hints on Wireless, Designs for Amateurs. By Alfrec. 
London: The ‘‘ Electrician ’’ Printing and Publishing Com- 
pany, Limited.—The author explains in his preface that it is 
his intention to attempt to convey to those whom it may 
interest information of a purely practical nature which has 
been obtained from experiments successful and otherwise. It 
is divided into five chapters—‘* Tuning and the Need of it,’’ 
‘*Qpen and Closed Circuits,’ ‘‘ Aerials and Earths,’’ ‘‘ How 
to Connect up and. Tune the Transmitter,’’ and ‘‘ The 
Receiver.’’ The letterpress is clearly and tersely written and 
the illustrations leave nothing to be desjred. 
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PETROL-ELECTRIC OMNIBUSES. 





IN our Electric Transport Supplement, which we publish 
with this issue, we have considered, among other things, 
electrically propelled vehicles which do not run on rails, and 
we have described several types of omnibuses under this 
heading. We have drawn attention to the small amount of 
prominence which the purely electrical vehicle has attained, 
and mention has been made of the fact that central station 
engineers have done little in the way of encouraging this 
form of locomotion. From the point of view of the public 
the battery-worked vehicle should be almost ideal, but, owing 
to the cost of maintaining the accumulators and the difficulty 
in obtaining current at a sufticiently low price, little head- 
way has been made in this direction. The application of the 
petrol engine to the propulsion of road vehicles by no means 
lessened the difficulties with which advocates of electric 
omnibuses, &c., had to contend, and so much ingenuity has 
been exercised in improving the petrol vehicle that it is probable 
that many electrical engineers have given up all hope of ever 
gaining access to this particular field. But certain electrical 
firms have concentrated their efforts towards the evolution of 
a propelling system wherein the petrol motor is retained, but 
instead of the engine power being transmitted direct to the 
road wheels through sliding gears, electrical transmission is 
used, and this has given rise to the introduction of vehicles 
known as petrol-electric omnibuses. The system was evolved 
with the object of largely eliminating wear and tear, vibra- 
tion and noise, and other disadvantages attending the use of 
the gear-box. When in the early days of petrol vehicles 
certain engineers maintained that the success of the new 
motive power would be dependent upon the use of agenerator 
and an electric motor their contentions were ridiculed. It 
was argued that the electric element would complicate the 
apparatus and introduce troubles which the simple system 
does not possess. 

But, notwithstanding, one of the large London omnibus 
companies has recentiy decided to adopt this system 
exclusively, and an order for the electrical equipment of a 
new fleet of 150 omnibuses has been placed. The company 
to which we refer is Tillings, Limited, which was one of the 
first to abandon horse omnibuses in favour of mechanical 
propulsion, and similarly it is now leading the way in adopting 
the mixed petrol and electric system, both for its omnibus 
service and its extensive business in connection with the 
transportation of mails. The electrical transmission system 
adopted is that evolved by the firm of W. A. Stevens, of 
Maidstone, whilst the chassis has been designed by the 
omnibus company’s chief engineer. The vehicle in question 
is described in our Electric Transport Supplement, so 
that it is umnecessary to enter into technical details 
here, our main reason for referring to it in these 
columns being that on Monday last we were invited to 
inspect the omnibus and to witness its perfcrmarce on the 
road. We should mention, however, that the firm of 
W. A. Stevens submitted the idea to the omnibus com- 
pany some five years ago, and the latter firm decided to 
acquire an experimental vehicle to test the practicability of 
the system under the most severe traffic conditions, such as 
exist in the City of London. The vehicle has been in con- 
stant service during the past four years, and we are told that 
it has covered no less than 120,000 miles. The results of 
this experiment have been the means of giving rise to this 
extensive adoption of the system, for experience has shown 
that, not only are these vehicles satisiactory as regards 
silence and general operation, but that they are also inexpen- 
sive to work and maintain. 

At last Monday’s demonstration the performance of the 
omnibus was excellent, the readiness with which the machine 
answered to the movements of the control levers, the smooth- 
ness of running, absence of noise, and simplicity of control 
being all that could be desired, Some figures which were 
brought to our notice at the time of the demonstration go to 
indicate that the system has appreciable financial advantages, 
as well as possessing features which appeal mainly to the 
general public. 





ABSOLUTE PRESSURE GAUGE.—The name of the makers of the 
ingenious absolute pressure gauge described by us on page 522 
of last week's issue is Schaffer and Budenberg, Limited, Man- 
chester. 


THE JAPANESE PACIFIC LINER SHINYO- 
MARU. 


IN our issue of August 4th we printed a paper read before the 
Institution of Naval Architects in which was given a descrip- 
tion of the turbine liners Tenyo-Maru and Chiyo-Maru. 
These were two of three vessels ordered by the Toyo Kisen 
Kaisha from the Mitsu-Bishi Dockyard and Engine Works at 
Nagasaki. Their hulls were built in Japan, but the turbine 
engines were obtained from this country. In the case of the 
third vessel, however, to which the name of Shinyo-Maru 
has been given, the machinery, as well as the hull, was con- 
structed in Japan. This vessel left Nagasaki on her maiden 
voyage on the 2ist of August last, and a few words concern- 
ing her may be of interest. 








adopted for mercantile work has been employed. One high- 


| pressure turbine is coupled to the centre line of shafting, and 


} 


one low-pressure ahead and an astern turbine incorporated in 
the same casing are coupled to each wing shaft. Each line 
of shafting drives one solid bronze propeller. The rotor 
wheels are of cast steel, the spindles of a special forged steel, 
and the casing of cast iron. ‘The blades, which number about 
half a million, are of hard drawn brass, and are fixed in the 
rotors and casings in accordance with Parsons’ usual design, 
having separate caulking pieces between the blades. The tips 


| have been thinned down to a very fine edge, in order to elimi- 


The three vessels—Tenyo-Maru, Chiyo-Maru, and Shinyo- | 
Maru—are all three of them passenger steamships of a gross ' adjusting-gear for the thrust blocks at. the forward end of the 








nate the risk of stripping should they by any chance touch 
the adjacent casing or the rotor drums. This has enabled 
the clearances between the blades and the casings and rotor 
drums to be materially reduced, and, consequently, a source 
of loss in steam consumption has been minimised. The 


TURBINE CASING FOR THE SHINYO-MARU 8 


tonnage of nearly 13,500 tons. When three such large 


vessels were ordered from a Japanese shipbuilding firm there | 


astonishment expressed in LHastern 
The two first named, however, speedily 


was considerable 
shipping circles. 


demonstrated their good qualities, and are regarded as among | 
the most comfortable passenger vessels which cross the | 


Pacific. 
third vessel. She is equipped with turbines made by the 
Mitsu-Bishi Company, which holds the patent rights in 
Japan for Parsons turbines. Whatever the behaviour of her 
machinery, the Shinyo-Maru is a very fine vessel indeed, as 
will be appreciated from the view of her as she appeared on 
her trial trip, which we give above. She has every appear- 
ance of being a first-class liner. Moreover, her internal 
arrangements and decoration compare favourably with those 
of European vessels of a similar class, as will be appre- 
ciated by an examination of the engravings on page 540. 


It will be interesting to watch the career of the | 


turbines has been designed to adinit of adjustments being 
made while the turbines are running. The adjusting gear 1s 
fitted in conjunction with a micrometer gauge. The differ- 
ence of the thrust due to the steam pressure on the blades 
when in excess of the propeller thrust is transmitted by 
collars—turned on the forward end of the rotor spindle—to 
the top half of the thrust block. When it is the propeller 
thrust that is in excess, the difference is transmitted by the 
same collars to the bottom half of the block. At full power 
the steam thrust is in excess of the propeller thrust, but at 


| low powers it is found that the propeller thrust usually pre- 


dominates. The top and bottom halves of the thrust block 
have independent gear for moving the rotor for the adjust- 
ment of clearances. This gear consists of external worms 
and worm wheels operating on internal screws engaging with 
the thrust block. We are enabled to reproduce herewith 


| views of the rotor and of the bottom casing of one of the 


The turbine propelling machinery is, as has been stated, of | 
' the Parsons type. The three-shaft arrangement now usually ' 


turbines. ‘ 
The controlling valves are assembled in front of the engine, 
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tted to seatings built on the top of the casing. All 
the valves are of the self-adjusting double-beat type, and have 
vertical spindles. This arrangement was adopted so as to 
obtain freedom from all obstructions, and to enable the engi- 
noer on watch readily to handle his engines and at the same 
time to have an unobstructed view of all the auxiliaries, 
‘The condensers—two in number—have steel plate shells. 
They are placed in the wings of the ship. A special bafiling 
cnvement is provided in the condensers to increase their 
ency, and Parsons vacuum augmentors are also fitted. 
condensing water is supplied by two circulating pumps of 
u Bishi Company’s design, and there are two Weir’s 

.ir pumps of the most recent type. 


and are fi 


ar! 
efi 
The 
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upon the attainment of high vacua, it is becoming more 
important to consider the economy which may be attained by 
utilising the latent heat of the exhaust from the auxiliaries. 
With this end in view, a large exhaust steam feed heater has 
been fitted, through which the feed water is circulated on its 
way to the boilers. The feed water is passed through four of 
List and Munn’s patented gravitation filters, and is delivered 
to the boilers by four Weir’s pumps. Two Weir's direct- 
acting pumps are also fitted for supplying oil under pressure 
to the main bearings and thrust blocks of the turbines. The 
forced lubrication pumps draw from the drain tank, and dis- 
charge the oil to the bearings through the tubes of a cooler, 
around which sea-water is circulated by an independent pump 
of Weir’s type. Steam turning gear is arranged on the 
alt bulkhead of the turbine room, and is capable of turning 
all three shafts at the same time or each one separately, as 
may be required. 
, There is an engineers’ workshop fitted with a number of 
modern machine tools and driven by an independent steam 
engine. The auxiliary machinery consists of two steam 
dynamos, one Hall’s CO, refrigerating plant, and pumps to 
supply salt and fresh water on deck for bath, and sanitary 
purposes, and for deck washing and fire extinguishing. There 
are also powerful bilge pumps and ballast pumps. Two 
Weir's evaporators, each capable of producing 50 tons of fresh 
water per day, are fitted in the engine-room, and two fresh 
water distillers are installed for preparing drinking water. 
The boilers are arranged in two compartments, each of 
which has a separate funnel. There are six large single- 
ended Scotch boilers if the fore boiler-room, while the aft 
room contains seven boilers. The boilers are worked under 
Howden’s forced draught system, the air being supplied by 
four large fans, each driven by an independent enclosed 


\wing to the low temperature of the hotwell consequent | 


NEW ELECTRIC RAILWAYS IN LONDON. 





A VERY important step in the development of London 
traffic, of which the electrification of the North London Rail- 
way is a part, has just been decided upon. The portion to be 
electrified is between Broad-street and Chalk Farm Junction, 
where the original line joins the North- Western—which now 
administers the North London—and the latter company will 
electrify its Hampstead Junction line from the junction with 
the North London at Kentish Town Junction to where the 
Hampstead Junction line becomes part of the North and 
South-Western Junction Railway at Acton Wells Junction. 
The North and South-Western Junction Railway is owned 
jointly by the North-Western, Midland, and South-Western 
Railways, and North London trains run to and from Kew 
Bridge over its metals. The North and South-Western Junc- 
tion Railway also has a line from its South Acton Station to 
Gunnersbury, where it joins the London and South-Western 
Railway, and this affords access to and from Richmond. 
The North and South-Western Junction line is to be elec- 
trified between Acton Wells Junction and Kew Bridge and 
between South Acton and Gunnersbury. The London and 
South-Western Railway at the last-named place already has 
electric traction, as the District Company's service to and 
from Richmond passes there. This, then, will allow for the 
through services between Broad-street and Richmond and 
Kew Bridge to be operated electrically. The West London 
line between Wormwood Scrubbs and Addison-road is already 
electrified, as the Hammersmith and City trains run there. 
By continuing the electrification northwards to Willesden 
and southwards from Addison-road to Earl’s Court Junction, 
the electrification of the circle will be completed, and the 
Broad-street-Earl's Court trains of the North-Western may 
be electrically worked. The portion between Chalk Farm 
and Kentish Town Junction will be referred to directly. 

Another very important point is the announcement made 
as to the Euston and Watford widening of the London and 
North-Western Railway. This line was sanctioned in 1907, 
and was intended to pass into an underground station at 
Euston and there to afford easy interchange with the City 
and South London and the Charing Cross, Euston, and 
Hampstead Railways. Every facility was to be offered to 
passengers arriving at Euston by the new line to distribute 
themselves without coming to the surface, the terminus being 
thereby relieved of suburban passengers and the main line of 
stopping trains. 














ROTOR OF ONE OF THE SHINYO-MARU’S TURBINES 


engine. The funnels are of elliptical section, each rising up 
toa height of about 120ft. from keel. They consist of inner 
funnels and outer casings; the spaces between are utilised 
for ventilating the boiler-room. The boiler-rooms are almost 
identical, except that the aft one has one more boiler, and 
special arrangements have been devised to secure a free 
supply of coal to every boiler. Four See’s ash ejectors are 
fitted, two duplex pumps for actuating them being fitted in 
the engine-room. There are also two sets of steam ash hoists 
for the disposal of ashes in harbour. Each boiler-room is inde- 
pendent, and in a water-tight compartment by itself, which is 


in communication with the engine-room by means of positive | 


motion telegraphs having on their dials instructions pertain- 
ing to the steam pressure, feed, ash pump, &c. 

The principal particulars of the Shinyo-Maru are as 
follows :— 


SO a rr fo 
a ee eo we) as 
Depth to deck D.. (om ees) Sens 
Depth to deck C .. 46ft. 6in. 
Gross tonnaze 13,777 tons 
Displacement ene 21,600 tons 
Cargo capacity .. .. . 9262 tons 


She has accommodation for 210 first-class, 57 second-class, 
and 754 third-class passengers. On her trial trip she averaged 
2L knots. There are in all five decks. On what is known as 
A deck—the boat deck—there is a palm-house arranged as an 
observation saloon. Decks B and C are devoted to the first- 
class passengers. The second-class accommodation is on 
deck D, part of which, in addition to deck E, is allotted to 
third-class passengers. The second-class cabins are said to be 
better than many to be found on first-class steamers, while 
the third-class quarters are described as exceptionally neat, 
clean, and well ventilated. 

The vessel, being intended for carrying cargo as well as 
passengers, is provided with twelve hatches, six derricks with 
twelve booms, and also twelve four-ton winches. The two 
crane posts forward are designed for heavy cargo, and have 
each a lifting capacity of 25 tons. There is a double bottom 
throughout with ten water-tight bulkheads and numerous 
water-tight doors which can be controlled from the bridge. 
Her wireless outfit is reported to be more powerful than any 
yet fitted to a vessel on the Pacific. 








Tre Illinois Central Railway proposes to put into 
Service some 114 steel underframed coaches. Ten of these will be 
postal cars 60ft. long. The other 104 cars will be 70ft. long, and 
include 4 parlour cars, 4 diners, and 10 chair cars, 


, The widened lines have separate platforms in an enlarged 
| station at Watford—to be known in future as Watford Junc- 
tion—to the west of the existing station, and the new line 
joins the Rickmansworth branch near the Watford, High- 
street, Station, which is being rebuilt. The northern end of 
widening was put in hand in 1908, but nothing has been done 
| south of the northern portal of Kensal Green tunnel. Thence 
| to Watford, a distance of about 12 miles, the widened lines 
are practically completed. A new line, single for the present 
|; and over a mile in length, has been constructed from the 
| Rickmansworth branch to Croxley Green. 
It is now announced, for reasons to be given directly, that 
as nine-tenths of the suburban traffic does not touch Euston, 
the proposed changes there are not to be made, but that the 


| widening is to be continued southwards up to Chalk Farm, 


| where it will join the North London electrified portion 

between Kentish Town Junction and Chalk Farm. This 
| means the construction of a third double line through Kensal 
| Green and Primrose Hill tunnels, and there will then be six 
| les of way between Watford and Chalk Farm, two of which 
| will be electrified, as will also two of the existing four lines 
between Chalk Farm and Broad-street. Some of the lines 
between Chalk Farm and Euston and the line from Watford 
High-street to Croxley Green will also be equipped for electric 
traction. 

But perhaps the most interesting announcement, and one 
that explains why the Euston Station scheme is to be aban- 
doned, is that the Baker-street and Waterloo Railway of the 
London Electric Railway Company is to be extended to the 
Queen’s-road Station of the North-Western, between Wille:den 
and Chalk Farm and east of Kensal Green tunnel, where a 
physical junction is to be made with the Euston-Watford 
widened lines. Electrical trains can then run from Watford 
to Broad-street, Euston, and the Baker-street and Waterloo, 
and vice verséd. The only part of this great scheme that 
requires parliamentary sanction is the extension of the 
London Electric Railway to Queen’s-road and the junction 
there. The Baker-street railway now ends at Edgware-road, 
but in the present Session powers were obtained to extend it 
to Paddington, and the Great Western Railway is authorised 
to contribute £18,000:to the cost. Application is to be 
made for powers for the further extension and for the London 
and North-Western to be authorised to expend a sum not 
exceeding £1,500,000 on the works. 

No announcement has yet been made as to whether direct 
current third rail or single-phase overhead construction will 
be employed. While the experiments with the latter on the 
Midland and Brighton railways have given good results, we 





think that everything points to the third rail method being 





adopted. That system already exists on the West London, 
over which line the trains will run to Addison-road, and it is 
found at Earl’s Court. Then there is the Baker-street and 
Waterloo line, with which there is not to be an exchange 
station as is usual, but a physical junction with through 
trains composed of special stock that will fit the smaller 
dimensions of the tubes. 

Herein we see the adoption of a policy that will greatly help 
iu the solution of the problem of handling London traffic, and 
which was originally part of the scheme of the Great Northera 
and City. We mean the running of through coaches from 
trunk lines over the tube railways into the city. 

Power wil! be obtained from Lots-road, as in the present 
Session the District and London Electric Railway Companies 
obtained powers to supply current to several railway 
companies, of which the North-Western is one. 

Two other matters affecting the electric railways of London 
should be mentioned. In 1902 the Edgware and Hampstead 
Railway was authorised, and in 1903 the Watford and 
Edgware—a continuation of the above—was sanctioned. 
Powers for the latter expired this year, and an application for 
their renewal was made in 1909, but it was withdrawn, and 
the scheme is now dead. Powers for the Edgware and 
Hampstead have been renewed until 1912 for the purchase of 
land, and until 1914 for construction. It wiil be an extension 
from Golder’s Green of the Charing Cross, Euston and Hamp- 
stead Railway, and, as the Lcndon Traffic Branch report for 
1909 said, ‘‘ it will open up a large tract of sparsely occupied 
land well suited for building.’’ 

Sanction for the London Electric Railways Company—the 
owners of the Charing Cross, Euston and Hampstead Rail- 
way—to take over the Edgware and Hampstead Company is 
being sought next session. 

The other matter relates to the Wimbledon and Sutton 
Railway, which was sanctioned in 1910, and which will be 
worked by the District Railway. The last report of the 
London Traffic Branch said of this new line:—‘‘ Like the 
Edgware and Hampstead Railway, which it resembles in 
many respects, it is virtually a projection of an existing 
railway into a district which only needs additional facilities 
to be developed as a residential area.’’ In view of the 
construction of this railway, powers are being sought next 
Session to widen the Wimbledon and Fulham Railway of the 
London and South-Western Railway between East Putney 
and Wimbledon, over which line the Wimbledon trains of the 
District Railway run. 








COAL MINES BILL. 


AT a meeting of the British Electrical and Allied Manu- 
fcturers’ Association held recently it was decided to 
memorialise every member of Parliament concerning the 
Coal Mines Bill, and more particularly regarding Clause 59, 
Section (2) thereof. In this letter attention was first of all 
drawn to the Report of the recent Departmental Committee 
(Electricity in Mines (Cd. 5498]) composed of the experts 
Mr. R.A. S. Redmayne (Chief Inspector of Mines, Mr. ©. H. 
Merz, and Mr. R. Nelson (Electrica! Inspector of Mines). It 
was pointed out that these gentlemen found, inter alia, that 

1. ‘* Electricity is to-day applied in one part of the 
country or another to every operation requiring 
mechanical power in and about a colliery ;"' 

2. ‘‘The feeling against the use of electricity in mines 
was largely based upon a vague fear due to lack of 
knowledge . . . 3” 

3. ‘* Experience has shown that the proper use of elec- 
tricity cannot be regarded as inherently unsaf: 





and that 

4. ‘‘The number of fatal accidents due to the use of 
electricity in mines in any one year has never 
reached a figure greater than 1.54 per cent. of the 
total number of fatal accidents in mines.”’ 

It was urged that in view of these findings, and of the 
following submissions, it is difficult to understand how this 
Bill comes te contain a section calculated to have the most 
detrimental effect, not only upon the whole electrical, but 
also upon the mining industry, by providing in the clause 
referred to that should inflammable gas in air currents of 
mines exceed one-half per cent., the use of electricity shall be 
at once discontinued. 

The submissions mentioned above are : 

1. That the safety of workers is already amply covered 
by section (1) of Clause 59, which prohibits the use 
of electricity where, in the Inspector’s opinion, such 
use would be dangerous to life. 

2. That it is well known that one-half per cent. of 
inflammable gas cannot be detected by the ordinary 
safety lamp in use in mines. 

3. That this percentage of gas is not dangerous, as the 
Bill itself admits in Clause 66, sections (1) and (2), 
which provide that a place shall be deemed to be 
dangerous if the percentage of gas is found to be 
two and one-half per cent. or upwards. 

4, That further, under the same clause, section (2), a 
mine may be worked with naked lights, provided 
the percentage of gas does not exceed one and a- 
quarter—which. apparently goes to show that his 
Majesty’s advisers regard a naked light as less 
dangerous than heavily insulated electrical appa- 
ratus, 

and 

5. That the passing into law of section (2) would mani- 
festly be tantamount to a public condemnation, on 
the authority of the Legislature, of the general use 
of electricity as an exceptionally dangerous source 
of energy, heat, and light. 








INSURANCE AGAINST STRIKE LOSSES. 

AMONGST several schemes which have been suggested 
in the last few weeks to combat strikes and to effect the 
repeal of the Trades Disputes Bill, one of the most interesting 
is that for mutual insurance against the financial risks of 
strikes, which has just been brought forward by Mr. Alex 
Wilson, of Liverpool, although it was discussed in this journal 
as far back as October 5th, 1906. Thescheme then referred to 
applied to Germany, where the system had been adopted in 
the two large industries represented by metal working and 
the textile trades, and also in other branches. The employers 
formed local associations in any particular trade, but, as it 
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was financially impossible for any one of these combinations 
to undertake insurance on its own account, they banded 
themselves together in the form of a central association, or 
joined the employers in another trade in the constitution of 
# mixed association. The system of insurance is based upon 
a percentage contribution to the insurance fund of the 
amount annually paid in wages, the sum being at the rate of 
one per thousand in most cases, although the rate could be 
increased. The indemnity granted to subscribers affected by 
a strike was 25 per cent. of the average daily wages paid to 
the workers, or, in some cases, it amounted to one per 
thousand of the annual wages, but the payment of compensa- 
tion ceased as soon as the funds were exhausted. 

It is impossible to say what developments have taken place 
in the German scheme since 1906, although at the time it 
was expected to extend largely to other industries. Mr. 
Alex. Wilson, who has now brought forward certain proposals, 
points out in the first place that the system of mutual 
insurance is already in operation in South Wales, where it 
applies to the Cambrian Combine collieries, which are said not 
to have materially suffered from a year’s strike because they 
formed an arrangement equivalent to that of insurance in the 
South Wales coal trade. The suggestion is to the effect that 
a great mutual insurance company should be formed for the 
purpose of protecting its members against the risk of loss by 
strikes or lock-outs. As put forward by the author of the 
scheme, the essentials of insurable risk are as follows :—(1) 
That the loss can be fairly accurately measured in money ; 
(2) that the risk is such that it can fairly be averaged for the 
purpose of ascertaining the premium to be charged ; (3) that 
the loss does not fall regularly upon the assured, but is liable 
to be very heavy to the individual assured at irregular 
intervals; (4) that the fact of insuring does not tend to 
increase the risk—as, for instancé, in the case of work- 
men’s compensation — but rather tends to reduce the 
risk; (5) that the risk, on an average of years, can be 
covered at such reasonable rates that the premiums will 
fall within the limits of a permissible annual charge to 
be added to the working expenses; (6) that the liabilities of 
the insurance company can be widely spread; and (7) that 
by careful provision of reserves the insurance company can 
provide for all reasonable catastrophes. If the average 
amount of the risk can be brought down to 4 per cent. on the 
wages bill, Mr. Wilson is of opinion that insurance against 
strike losses is not only feasible, but can be effected at rates 
which are by no means crushing. It will bé seen that the 
percentage suggested is much higher than that obtaining in 
the case of the German mutual insurance scheme, although 
the experience of recent years may have brought about an 
increase, whilst at the same time the English scheme would 
be continuous as compared with the cessation of compensation 
in Germany on the exhaustion of the funds. At any rate, 
the suggested scheme of mutual insurance against strikes is 
worthy of the consideration of manufacturers, especially as 
they have already had a large experience of mutual insurance 
against accidents to workmen under the Compensation Act. 








AUTOMATIC TELEPHONE EXCHANGES. 


IN all the public telephone exchanges now working 
in the United Kingdom operators are employed; but in 
America and Germany the automatic telephone exchange 
system has made remarkable headway. Most of the 
American telephone manufacturers are busy developing 
schemes of this kind; but, practically speaking, there 
is only one in commercial use—that developed by the 
Automatic Electric Company of Chicago. Originally this 
was known as the Strowger system, but it has been greatly 
improved by Keith and others, and in its present stage of 
evolution it is said to be highly satisfactory. There are now 
300,000 telephones working on this system in America, the 
largest installations being at San Francisco, Oaklands, Los 
Angeles, Columbus, Grand Rapids, and Chicago. 

The British Insulated and Helsby Cables, Limited, of 
Lennox House, Norfolk-street, Strand, having watched the 
development abroad and having taken considerable trouble 
to test the advantages of the invention has now entered into 
an agreement with the above-mentioned firm whereby it is 
in a position to manufacture the apparatus used with this 
system. It is common knowledge that on the first of 
January next the Postmaster-General will take over the entire 
control of the telephone service, and it seems that this date 
will mark the beginning of important developments, one 
of the most notable being the introduction of automatic 
exchanges, for which preparations have already been made. 
The advantages claimed for the system are many, but the 
most important are the elimination of the operators at the 
telephone exchange, the reduction of working expenses, and 
an appreciable diminution in the amount of space needed for 
the exchanges. 

The disadvantages attending our present telephone systems 
are well known, and it is quite unnecessary to mention them. 
It is claimed, however, that the automatic scheme will 
entirely obviate the usual complaints, for all troubles due to 
being disconnected in the middle of a conversation, being 
connected with the wrong party, and so forth, will be entirely 
eliminated. 

It is not our intention to enter upon a lengthy technical 
description of the apparatus in the present instance, but some 
idea of the method of working may be gained from the 
following :—The subscriber’s instrument is fitted with a dial 
switch, which has finger holes near the circumference, in 
which the subscriber places a finger when he desires to use 
the telephone, and the dial is revolved until the finger comes 
against a stop. Under each of the finger holes there is a 
number, these ranging from 1 to 9, and then 0. We will 
suppose that a subscriber is desirous of getting into com- 
munication with another subscriber whose number is 637 
Gerrard. To do this he first places a finger on the number 
representing the exchange, and the dial is revolved until the 
stop isreached. The finger is then placed over the figure 6, 
and again the dial is revolved to the stop, after which the 
figures 3 and 7 are similarly dealt with. The effect of this 
is to send current impulses through the wires corresponding 
to the numbers on the dial. If the number representing the 
exchange happens to be the first figure in the telephone 
number proper, then the first movement of the dial serves 
for two operations instead of one. 

The main piece of apparatus at the exchanges is the 
connector. A small exchange might be composed only of 
connectors, one being provided for each line. On a frame of 
non-magnetic material a vertical shaft is mounted, which is 
free to move in an upward direction and revolve. The upper 








part of the shaft has teeth cut round it, and below this there | 
are other teeth in line with the shait, ten teeth being pro- | 
vided in each instance. The shaft is raised and rotated by | 
electro-magnéts. One, called the vertical magnet, acts on 
the teeth surrounding the shaft, and lifts the latter to a 
height corresponding to the number of impulses sent. If the 
number were 67, then the shaft would be raised to a height | 
corresponding to six teeth. Another magnet would then be | 
brought into action, and it would act on the teeth in line with 
the shaft and rotate the latter through a certain distance, 
which, in the case under consideration, would be a distance 
represented by seven teeth. The lower portion of the shaft 
carries springs or wipers, which wipe over contacts joined up 
with the telephone lines through which the calls are made. 
These banks of contacts are arranged in an arc ofa circle, and 
each line bank has ten pairs of springs arranged vertically, 
usually in two groups, and ten contacts horizontally, and 
these are wiped over by two thin contact arms. In these 
contacts 100 lines are terminated. Asecond bank of contacts 
is placed above these. These are connected to the test or line 
engaging circuits, which are purely local and correspond to | 
the wires connecting the jack bushes together in a manual | 
exchange. 
As the shaft rises vertically step by step, the wipers come | 
to rest in line with the various levels of the contacts, so that | 
when the shaft is rotated the wipers brush over the intervening 
contacts in the arc until they come to rest on the contacts of | 
the line required. When the receiver is replaced after a | 
conversation, both wires are earthed simultaneously, or a | 
circuit is opened, allowing a release magnet to operate on the 
‘*dogs,’’ which maintained the shaft in position. The shaft 
is then rotated in the reverse direction by a coiled spring | 
until it is free to fall by gravity to its normal position. The 
magnets are connected in local circuits and are principally 
controlled by two relays across the line circuit, and through | 
the winding of these two relays the current for the micro- 
phone of the calling subscriber is fed in the well-known | 
manner. An important adjunct of the connector is a switch 


THE FARADAY SOCIETY. 


GRAPHITE. 
AN address was given to the Society on November 8th by Ir. 
Edward E. Acheson, of Niagara Falls. This address, which was of 


| an informal character, dealt with the author’s own researches 


electric furnace products. These researches date back to 18%)! 
when he first made carborundum a by passing a higi, 
current by means of carbon electrodes through a mixture of clay 
and coke in an iron bowl. In spite of the remarkable hardness of 
the product, it took some time before it found a commercial oui 
let. The next step was to raise the temperature of the furnace s. 
high that all the silicon was driven off and pure graphite lef 
behind. Eventually a cheap waste Californian ash was used ;. 
raw material, and this yielded a non-coalescent easily pulverise.) 


| graphite. Last year 13,000,000 Ib. of graphite were sold. 


e reduction of silicon from a close mixture of fine silica anc 
fine graphite—the latter envelops the particles of silica, renderin 
them conductive—was next attempted, and successfully accor 
plished ; it is now made in thousands of tons. Aluminium hi, 


| also been reduced from a mixture of bauxite and graphite. 


From the soft graphite are made the mixtures known « 
“aquadag” and “‘oildag.” These consist of the graphite in 


| defloculated or colloidal form, held in suspension in water and oi 


respectively. To defloculate the graphite it is ground with son 
organic compound, usually gallo-tannic acid containing a litt «. 
ammonia. The subject of defloculation was di d general! 
Any non-metallic substance that is amorphous, insoluble, and n: 
fusible can be defloculated, and the agents may be tannin, extra: 
of straw, or grass, or dung, or any similar body. CO, wil! 





| defloculate, and the author suggests that perhaps carbon is some 
| times fixed in this way in nature. The agent always becomes 


intimately attached to the graphite during the process and possib), 
penetrates its particles, throwing off groups of molecules, or eve: 
molecules each of which is surrounded bya minute film of colloida 
jelly. 

The principal application of defloculated graphite—susponded ii ; 
water or kerosine—is as a lubricator. As such there must soon be 
a great demand for it, for only a 50 years’ limit has been assigned 
to present supplies of natural petroleum. On account of its low 
viscosity it is greatly superior to heavy oil lubricants, in whic), 











TYPICAL AUTOMATIC TELEPHONE EXCHANGE 


which is controlled by what is known as the private magnet. | 
This is a four-lever three-position switch. 

Returning to the dial on the transmitting instrument, it | 
should be mentioned that after every series of impulses sent | 
over the relay wire one impulse is sent over another wire | 
which actuates the circuit-charging relay which controls the | 
private magnet, so that this extra impulse causes the switch 
just mentioned to move one position after each figure, first | 
to change from the vertical to the rotary electro-magnet, and | 
secondly to join the lines through. When the two lines are | 
connected the circuit is a straight through one, and all | 
switching apparatus is cut out of circuit. In the event of | 
the line being engaged the fact is notified by a vibrating noise | 
in the calling receiver. 

For an exchange of from 100 to 1000 lines a selector is | 
fitted in addition to the connectors. This is very similar to 
the connector, but rather more simple, as there are fewer 
relays, and after it has performed its work it joins the lines 
through and disconnects the electro-magnets. In its opera- 
tion it differs from the connector in that after the shaft has 
been raised, due to impulses, it automatically rotates until a 
junction line is found to a disengaged connector. 

But, as we have already stated, it is not our intention to 
give a full technical description in the presentinstance. The 
subject of automatic telephone systems is a wide one, and no 
particular scheme can be adequately described in a short 
article. Our main object in the present instance is to direct 
attention to the progress which is being made in this country 
and to place the fact on record that equipment of this kind is 
now being turned out by the British Insulated and Helsby 
Cable Company. On Wednesday last we were invited to in- 
spect a demenstration installation which has been erected in 
this firm’s London office, and it is worthy of mention that at 
the time of our visit the working of the system was excellent. 
The illustration accompanying this article gives a good idea 
of the general appearance of an automatic exchange, and it 
is to be noticed that there is an entire absence of the usual 
girl operators. In the case of the exchange illustrated the 
covers of the various frames have been removed with the 
object of showing the mechanism. 











heavy frictional losses of power take place. In the fine colloidal 
state the graphite cannot be squeezad out from between the 
bearing surfaces, but it enters the pores and ‘“‘evans up” the 
metals, and eventually a surface like glass is produced. The best 
proportion of graphite to use is about 1 cubic inch in 5 gallons of 
water. It is noteworthy that steel will not rust in ‘‘aquadag,” but 
remains quite bright. The material is in use in all the transport 
power-houses in New York. 

The lecture was accompanied by a great many experiments 
illustrating the production and properties of colloidal graphite. 








RoyaL MErTgoroLocicaL Socrety.—The opening meeting of 


| this society for the present session was held on Wednesday even- 


ing, the 15th instant, at the Institution of Civil Engineers. Dr. 
H. N. Dickson, president, was in the chair. Mr. C. Harding read 
a paper on “The Abnormal Weather of the Past Summer.” He 
presented statistics showing the distribution of temparature, rain- 
fall, and sunshine week by week in the various districts of the 
British Isles, and also made a comparison of the results with the 
Greenwich records back to 1841. From the facts thus brought 
together Mr. Harding showed that as faras temperature is con- 
cerned tho summer of 1911 was unique. The maximum tempera- 
ture of 100deg. at Greenwich on August 9th is the highest tem- 
perature recorded in the British Isles since the establishment of 
comparable observations, The mean temperature for the summer 
was also higher than for any similar period during the last seventy 
ears. The maximum temperature of 96deg. in July has only 
oes slightly exceeded on two previous occasions, and the Septem- 
ber temperature of 94 deg. has not previously been equalled 
during that month. So many hot days daring the summer have 
never before been recorded. Mr. Harding further showed that 
the rainfall for the three summer months has only been smaller in 
three previous years during the period of seventy years, and also 
that the duration of bright sunshine was greater than in any 
previous summer since the introduction of sunshine recorders in 
1881. As a consequence of the exceptional weather the harvest 
was everywhere commenced at an earlier date than usual, and 
was wg tg Pia ge under the most favourable conditions. A 
per by Mr. W. Larden, describing some observations which he 
~ made on solar halos, was also read. The Council of the Royal 
Meteorological Society have awarded the Symons gold medal to 
Professor Cleveland Abbe, of the United States Weather Bureau, 
in recognition of the valuable work which he has done in connec- 
tion with meteorological science. The medal will be presented 
at the annual meeting of the Society on January 17th, 1912. 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA, 
Surveys for the projected trans-Paraguay line were in A REPORT by Professor W. R. Dunstan, director of the In a paper recently read before the American Institute 
oss in 1910. According to a consular report, this scheme | Imperial Institute, has recently been issued by the Colonial-office | of Mining Engineers, Mr. K. A. Pauly gave figures showing the 
ides for the building of a line which will run by a route still to | on the results of the mineral survey of Northern Nigeria in the | advantages of electric motors over air compressors in mining 
- pervade d from Asuncion to Iguazit. years 1907-8 and 1908-9. A number of minerals of economic value operations. In one case the estimated first cost of plant for a 
ad d that ll-known British contracting | 2#V¢ been discovered in the Protectorate, but the results of more | given service was £10,900 for air and £10,760 for electricity, while 
[¢ is announce at a well- I ee 18 | immediate importance are those relating to the occurrence of tin | the operating costs per annum were £7073 and £5033 respse- 
firm has just secured a contract for new railway construction in ore, information as to which is included in this report. tively. 
of the Australian States. The amount involved approximates < X : 
one 0 Tue United States Consul at Singapore, reporting upon 


1 milli rling. Further contraéts, it is understood, for 
ae Sodeneniate in other States in Australia are now 
being considered. : 

[v is reported in the Contract Journal that trains fitted 
with dining ears, electric light, electric fans, and baths leave 
Calentta and reach Simla in forty-one hours, and Bombay in forty 
hour . From Calcutta, first-class fares, single, to Simla, 102 rupees 
]4annas; to Cawnpore, 48 rupees 15 annas; to Delhi. 65 rupees 
13 annas; to Bombay, 99 rupees 1 anna (a rupee equals 1s, 4d. 
and an anna one penny). 

A LARGE addition to the locomotive stock on the 
Canadian Northern Railway has recently been made. In all 51 
locomotives are added, 31 ten-wheeled passenger and 20 ten- 
wheoled freight. The cylinder dimensions of the former are 22in. 
by 26in., with 5ft, 3in. driving wheels, and in working order 
will weigh 172,000Ib. The latter have cylinder dimensions of 
Q0in. by 24in., with 4fft. driving wheels, and will weigh in work- 
ing order 145,000 Ib, 

Tue London County Council Highways Committee has 
approved of the estimates of the Charing Cross, Euston, and 
Hampstead Railway Company for the work in connection with 
the proposed extension of the Charing Cross, Euston, and Hamp- 
stead Railway to the Embankment. With reference to the pro- 
posed Marble Arch to Cricklewood tramway, the chief tramway 
officer has reported as to the traffic which may be expected on 
this route, and it appears clear that there would be a reasonable 
surplus, 

Amonast the new works recently authorised on the 
Great Western Railway are the widening of the Bordesley 
Viaduct to accommodate four tracks instead of two, as at present, 
and the conversion of the up refuge siding at Aynho into a loop. 
Good progress is being made with the new goods dep’t at South 
Lambeth, and a temporary goods shed. which relieves the other 
London stations, has already been opened. The Great Western 
Railway has also rapoos | opened a new goods depot at Truro, with 
ample siding, goods shed, mileage, and other accommodation. 


Power brakes on heavy street ctirs have been ordered 
py the Public Service Commission for the First District of New 
York. Proceedings were instituted some time ago to ascertain 
whether the surface cars operated within the city of New York 
were equipped with proper brakes, the transportation engineer of 
the Commission having reported that more accidents had occurred 
on cars equipped with hand brakes than on those of the same 
weight with ded it 





wer brakes. It was cx by w that 
cars of certain weight should be equipped with power brakes, 
while cars below that weight could be safely operated by hand 
brakes. The dividing line recommended by the transportation 
engineer was at double-truck cars weighing over 25,000 lb. 


Tue locomotive which the Pennsylvania Railway 
has adopted for heavy passenger service is of the Pacific type, 
and is the largest and the most powerful nger locomotive in 
use on that road. The locomotive and tender of the Pacific 
or K-2 type, when loaded with coal and water, weigh about 
430,0001b, There are six driving wheels, 80in. in diameter, and 
the boiler contains 359 tubes, 2}in. diameter, and each 20 9ft. long, 
a total of nearly 14 miles of tubes. The heating surface of the 
tubes is about 4420 square feet, and, in addition, the fire-box has a 
heating surface of 199.3 square feet. The steam pressure is 205 1b. 
The oldest American locomotive, the ‘‘ John Bull,” put into ser- 
vice on the Camden and Amboy railroad in 1831, now in the 
National Museum at Washington, weighs 24,625 lb. It has 54in. 
driving wheels and 7ft. 6in. tubes, giving a heating surface of 213 
square feet. 

A sSINGLE-PHASE electric locomotive, built for the Paris, 
Lyons, and Mediterranean Railway, carries a transformer for sup- 
plying synchronous motors which drive converters for converting 
to direct current, these latter machines being supplied from a 
second transformer. A reactance coil is provided in the direct- 
current circuit, and automatic cut-outs are in all high-tension 
circuits. There is also an air pump driven by a series motor with 
single-phase current. Tests have been carried out on the line 
between Cannes and (trasse with inclines up to 2 per cent. 
Current was supplied for purposes of test during the night from a 
local station at 30,000 volts and a periodicity of 25. This was con- 
verted to 12,000 volts for the trolley wire. e driving motors are 
designed to give their normal output at 650 revolutions per 
minute, with an oouues pressure of volts ; this corresponds to 
a train speed of iloms. per hour. The locomotive weighs 135 
tons, and can haul loads weighing 255 tons. 


Tue annual report of the Italian State Railways for 
1910 gives an interesting retrospective comparison between the 
operation of the Italian railways under State management and 
under private management. The mileage was increased during 
the fiscal ype of 1910 from 82]1 to 8247 miles by the opening of a 
number of branch lines. The total length of lines in operation, 
including the navigation lines of the States of Messina, was 8305 
miles, In the operation of the lines the management has made 
such additions and improvements as were found practicable. 
Some Fy oe ae in the make-up of passenger trains was 
effected, but the cars in use are not up to the requirements of the 
traffic, Progress has been made in equipping the cars with air 
brakes, and also in heating and lighting. Train delays were 
diminished, and the service on the lines which were affected by 
the earthquake was entirely reorganised in the latter part of 1909. 
lhe average delay of the principal trains was reduced in 1910 te 
about 11 min., from an average of from 13 min. to 17 min. in the 
previous year, The financial results of the system are far from 
satisfactory. 


Accorpine to the Electricvan, the New York, West- 
chester and Boston Railway is now putting up a telephone installa- 
tion which is st aatgerpd interesting because of the fact that it is 
the first installation of a telephone train despatching system which 
runs parallel to high-tension, single-phase circuits. e method 
of protecting the telephone user, keeping the cable free from 
induced currents, and at the same time giving standard trans- 
mission, our contemporary points out, is a problem which will be 
appreciated by those who have endeavoured to operate telephones 
when used in connection with high-tension distribution. As this 
line is electrically operated by single-phase current at 11,000 volts, 
and a frequency of 25, it was thought best, after a considerable 
amount of investigation, to goin for underground distribution, 
and, accordingly, a four-duct subway is now being constructed 
between the inner part of the town of West Farms and a place 
known as Columbus Avenue tower, Mt. Vernon. At that point 
the road branches off, extending thence to White Plains, a dis- 
tance of sprcenteevaly eight miles. Over this branch, and also 
over the New Rochelle branch, which extends three miles from 
the Columbus-avenue Junction, a three-duct subway will be built. 
The lay-out for the complete telephone system has been designed 
with a view to a future extension. The despatcher’s office will be 
situated in the middle of the town, as will also the message 
operator, who will monitor the various message circuits and have 


oe of the local telephone service through a special switch- 








A NEW material, “ Cinerite,” is obtained from coal ashes, 
which are sifted, treated with soda solution and copal varnish, then 
thoronghly kneaded, and finally dried. Any colouring matter 
desired can be introduced. The product, according to the 
Chemical Trades Journal, resists acids, moisture, and heat, and it 
is desirable for wall and floor coverings, table slabs, &c. Being a 
good insulator, it is also suitable for electric conduits, 


TuE cooling of commutators on turbo-generators is a 
great problem and one that has lately brought forward many 
solutions. Perhaps the neatest design is that in which the cooling 


1. 


the tin-mining industry of the Federated Malay States, observes 
that labour in the mines is almost entirely Chinese, possibly only 
some 5 to7 per cent. being Indians, Javanese, and Malays. The 
men may be hired at the owner’s risk, in which case the latter 
takes all profits, or the land may be let fora fixed tribute. There 
were 184,699 labourers employed in the four States in 1909 and 
170,361 in 1910. 


AN interesting event took place at the plantof the New 
York Edison Company on November 3rd, 1911, when the largest 
leted electric generating unit in the world was started. The 





air is brought through the commutator segments th ves by 
means of axial ducts therein, and drawn through by a fan placed 
in the middle of the commutator. The early commutators had 
none of these devices, but the rings themselves acted as fairly 
efficient fans and drew the air off the commutator whilst fresh cool 
air took its place. 


Maenativy, an alloy of aluminium with a small pro- 
ie mi en a eae ge I in quantity. Theextreme 
ightness of magnalium, with its high thermal conductivity, is said 
to render it well adapted for aeroplane engine cylinders. On 
account of the toughness and strength of the metal, it is being 
used, not only for cylinders, but also for crank cases, water pumps, 
intak2 manifolds, and the various other things connected with the 
manufacture of an engine which could admit of the use of castings 
of any kind. The use of this metal for cylinders makes a con- 
siderable reduction in the weight of the average aeroplane engine. 


Deatine with the power factor of electric furnace 
circuits, Metallurgical and Chemical Engineering observes that in 
electric furnace plants operated by alternating current it is 
especially important to look at the power factor problem from the 
standpoint of future increased size of furnace units. In small 
furnaces such as those which are used for experimental work, say, 
of 25 kilowatt to 100 kilowatt, the power factor is high, being from 
96 per cent. in the first-named capacity to 85 to 90 per cent. in the 
second-named capacity. But as the watt rating of furnaces in- 
creases, other things being equal, the power factor decreases ; 
hence the wattless current increases. 


An oil of somewhat similar character to that of the 
olive may be obtained from the stones or seeds of the grape. 
During the eighteenth century the manufacture of this oil was an 
industry of considerable importance in many towns in France, 
especially at Albi (Department of Tarn). The seeds contain from 
15 to 20 per cent. of oil, the manufacture of which, thanks to 
modern processes, has been revived in Italy during the last two or 
three years. Grape-seed oil is coming into use for soap making, as 
well as for lubricating and lighting purposes. It is estimated that 
from two to three million of quintals of this seed could be supplied 
annually by France alone, which, if separated from the skins of 
the grapes, would produce from 300, to 450,000 quintals, say, 
64 to 10 million gallons, of oil. The value of the residuum after 
wine making would be considerably enhanced as a raw material 
for distillation. 


A new type of electric recording instrument particularly 
adaptable for use as a recording electric pyrometer, recording 
voltmeter, or ammeter, has been designed by an instrument 
manufacturing firm in America. It is for use on the wall 
or switchboard, and it is claimed that it may be placed 
in the hands of inexperienced workmen. To overcome the 
danger of bending the recording pen arm when the chart 
which receives the record is changed, the essential parts of the 
instrument are mounted on the door instead of in the case. The 
clock mechanism and chart alone remain in the case when the door 
is opened. Consequently there is no possibility of bending the 
pen, because there is no occasion to handle it for any reason what- 
ever. As soon as the door is thrown open the entire voltmeter 
system and the inking device is swung aside automatically, per- 
mitting the old chart to be easily removed, and a new one 
substituted. — 


For measuring the temperature of flue gases cheaply 
and ‘sewamga Sa American firm has devised a set of temperature 
pendants. ese consist of fusible alloys of the proper composi- 
tion to indicate the desired temperatures, which are 425, 500, and 
550 deg. Fah. In designing these pendants it was found that the 
melting points of the metals were too uncertain and evasive to be 
used as temperature tests, since it was difficult to tell the exact 
point at which the metal melted, and even after it, did a hard skin 
of oxide was generally formed on the surface which prevented the 
metal from running easily, and was thus likely to confuse the de- 
termination of the exact temperature. In this case the tensile 
strength of the metal is used instead of the melting point to give 
the true indication of the temperature. The pendants are made 
with a large body, having a certain definite weight, suspended 
from a narrow neck, and the composition of the metal and cross 
section of the neck are adjusted until the body of the pendant 
will pull the neck in two and fall at some desired temperature. 


A cLEAR description of the theory and working of the 
static balancer has recently been given in an article by Mr. C. C. 
Hawkins, appearing in the columns of a contemporary. The 
principle of the superposition of currents is adopted, and so the 
mathematics required is comparatively simple. Complete numerical 
values for the case of a 250-kilowatt dynamo are worked out. In 
all cases the poorer, of increasing the number of phases is to 
distribute the out-of-balance current more uniformly over the 
armature wiading, and so the power wasted is reduced and the 
local heating at the armature tappings is made smaller. In 
practice it is not worth while to go beyond six phases. An 
objection to the use of static balancers is that difficulty may arise 
when they are used with two or more dynamos working in parallel, 
unless the out-of-balance current is fairly small as compared with 
the current of the smallest generator. It is therefore best 
adapted to the case of a single generator in a large installation, 
as, for instance, in a factory where appliances of low and of high 
voltage are used, 


THE experiments carried out by F. W. Peek for the 
General Electric Company of America prove conclusively the value 
in practical work of a knowledge of how to compute the maximum 
value of the electric stress between high-pressure conductors. 
With equal spherical electrodes the electric stress between them 
can easily be computed from known tables. When, however, they 
are unequal the calculation becomes so laborious that it is pro- 
hibitive to nearly every experimenter. Dr. Alexander Russel has 
developed formule for this case, by means of which, and of the 
formulz for the capacity coefficients given in a recent Paper, the 
calculation is very appreciably shortened. When the distance 
between the spheres is very small compared with the diameter of 
either, the following approximate formula for Rmax. (the maximum 
value of the electric stress) can be used: Rmax. = (V,x) [1 + (20 
— a) x/(3ab) + {4 (a v2 + ab} 22/(45a202)], where V is the 
maximum P.D. between the electrodes, « their distance apart, a 
the radius of the smaller and } the radius of the larger sphere. In 
this case a knowledge of the values of the capacity coefficients is 
not required. 





turbine is of the Curtis type, and the generator has a capacity of 
20,000 kilowatts. When the installation is complete, three of 
these 20,000-kilowatt machines will occupy a space formerly taken 
up by four of the old 3500-kilowatt engine-driven units which 
were previously in use. 


THE stranger, on arrival in Argentina, is at once 
impressed by the t of galvanised corruga iron, wire 
fencing, and windmills that are seen in use. Of the two first 
named Britain obtains a fair share, but British manufacturers 
seem to make no effort to capture the trade in windmills. In 
hardware Great Britain’s formidable rival is the United States. 
The English capitalised railways, however, import their supplies 
mainly from the Mother Country, and with constructions pro- 
ceeding in all directions this demand is likely to increase for some 
time. 


In the course of a report on the subject of the so-called 
‘* Peruvian rain tree” the American Consul at Peru dispels some 
myths which have grown up around that product of Nature, 
ially the stat t that water falls from its leaves in abund- 
ance and “ spreads around in veritable rivers, part of which filters 
into the soil and fertilises it.” Replying to the Consul’s inquiries, 
Dr, Augustus Weberbauer, director of the Lima Zoological Park, 
states: ‘In the eastern part of Peru, in the region of the forests, 
in parts where there is great humidity in the soil and the atmos- 
phere, there exist trees from the leaves of which drops of water 
fall. But in no wise could such trees be transplanted into dry 
regions, because the same phenomenon would not be presented 
there, and these plants would probably not be able to exist.” 


MEERSCHAUM (a silicate of magnesia) is mined at 

Eski-Chehir, on the Anatolian Railway, in the province of Brussa. 
The deposits now being worked are in the vicinity of the villages 
of Sepetdji, Kemikli, and Sarisou, around Eski-Chehir. The pits 
vary considerably in depth. The first evidence of the presence of 
magnesite is a layer about 3ft. thick of Fuller's earth. This red- 
dish-brown earth is met at a depth varying from a few yards to 
ordinarily ages 4 yards beneath the surface, but such depths as 
forty yards and more are not unknown. The meerschaum is 
found in this layer of earth in nodules, the size of which rarely 
exceeds 12-16 cubic inches, while the great majority are not larger 
than a walnut. The entire output goes to Vienna, which is the 
central market, and from thence it is re-distributed all over the 
world . 
DurinG the coming winter the Gothenburg Electrical 
Works intend to start practical experiments on a large scale upon 
the heating of houses by means of electricity. As a commence 
ment electrical heating apparatus will be placed in two five-storey 
houses. According to the Electrical Review, the chief object of 
these experiments is to employ the energy available during the 
night-time, when only a fraction of the output is used for indus- 
trial purposes, It is easy to see what a great advantage it would 
be to employ the whole amount of available energy constantly, 
especially when it isderived from waterfalls, and not from coal. 
The cost of producing the energy does not amount to more than 
zd. per kilowatt-hour, and it is therefore estimated that the 
works should do an excellent busi y disposing of it for the 
above-mentioned purpose at a price of ;4d. per kilowatt-hour, 
which would be an exceedingly cheap price to householders. 


Accorp1ne to an American consular report from China, 
the mining industry in Southern China may be said to be only in 
its incipiency. With the exception of the Kochiu tin mines in 
Yunnan, the proprietors of which have in the last few years im- 
ported foreign ore-dressing and smelting machinery from Germany 
to the value of nearly a million dollars, little modern machinery is 
employed in the mines in this district. A few small orders have 
been placed in Japan and the machines sent into Kwangsi, and an 
insignificant and unsuccessful attempt has been made to bring 
antimony mining and smelting up to date. Although the richest 
district in China in mineral deposits, the Canton consular district, 
including the provinces of Yunnan, Kweichow, and Kwangsi, and 
the major portion of Kwangtung, is perhaps the most backward of 
all the districts of the Empire in the proper development of its 
mines. In the fine tin, iron, copper, gold, and silver deposits of 
the district there are great potentialities. 


PumpPING water electrically for supplying cities is done 
quite extensively in Illinois, current being furnished by private 
companies for the purpose at ld. to 24d. per kilowati-hour. 
Where the company produces current economically, steam pump- 
ing plants of small size are more expensive to operate than elec- 
trically driven plants, as at Lincoln, Il]., where 1,000,000 gallons 
of water are pumped electrically. The North Shore Electric 
Company, supplying current to places north of Chicago, furnishes 
current to a municipal plant having both deep-well and centrifugal 
pumps. Both are started and stopped automatically, and in this 
way keep the reservoir of the waterworks constantly full. There 
are two centrifugal pumps, and in case of fire they are connected 
in series to give high pressure. Sometimes current is sold on the 
basis of the quantity of the water pumped, but where this is done 
itis claimed by some central station managers that the company 
shoald maintain the pump to prevent losses by their poor con- 
dition. 

In an address recently given before the Belfast Associa- 
tion of Engineers Professor Stanley dealt with the ‘‘ Electrical 
Driving of Textile Factories.” He said that last year not more 
than about 300 motors were in use for textile mill driving, whereas 
they were now being erected by hundreds; one firm alone had 
delivered 2000 since January, and had in hand inquiries for a 
further 5000. In Germany there were over 50,000 loom motors at 
work. He pointed out the differences between group and indi- 
vidual drive, favouring the latter for most purposes. Three-phase 
induction motors were, in his opinion, the best for most spinning 
or weaving machinery, but for printing machinery he preferred 
direct current, and for spinning frames single-phase repulsion 
motors. Three-phase motors were now made dust-proof, and with 
ball bearings were most easy to control and gave a steadier drive 
than any other method. He emphasised the importance of select- 
ing a size of motor suitable to the work. The general advantages 
of electrical driving in simplicity, flexibility, reliability, compact- 
ness, &c., were considered, as well as the increase in production 
available, which in one Lancashire mill had been from 12 to 18 

rcent. The improved quality of the work was also referred to. 

n conclusion, he dealt with power supply, and said that the time 
— = for starting a large power supply scheme in the north of 
reland, 
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Weight Saving in Machinery Design. 


It is seldom a task of difficulty for any expe- 
rienced engineer to be able, after having thoroughly 
examined any existing piece of machinery, be it 
engine, pump or machine tool, to indicate some 
point or points in which a little extra experience or 
additional care on the part of the manufacturers 
would have enabled a distinct saving in weight of 
material to be effected. Whether this would simul- 
taneously have reduced the cost of manufacturing 
is not always so easy to see at first sight; but in 
view of the usually high proportion which cost of 
material bears to the cost of labour in this country, 
it is rather hard to see why more attention is 
not paid to reduction of weight. In many cases, of 
course, it is paid; in others we may be told that 
the makers prefer the additional strength due to 
heaviness, which, however, is not necessarily the 
criterion, because it depends entirely on how the 
material is distributed. In many cases—we say 
unfortunately in too many cases—the desire to 
save expense by reducing the weight of material 
has been a disastrous policy. It was this which 
ten or fourteen years ago led many foreign builders 
of machine tools into difficulties in this country, 
where durability was a paramount consideration. 
Standard patterns of tools were constructed by 
various builders in large quantities to reduce 
labour cost; but, owing to the light material 
weight, and consequent lack of rigidity or insuffi- 
cient strength to stand up to heavy cuts, they were 
widely replaced by those of other makers—a case 
in which the saving is a warning rather than 
example. In many instances, of course, neither the 
purchaser nor manufacturer is very greatly concerned 
about the weight of an article; but it is obvious 
that where the material cost forms a large propor- 
tion of the manufacturing cost, it is necessary to 
reduce the weight to the minimum consistent with 
strength and.good working. The two must be 
regarded together, because to be strong enough is 
distinctly different from being stiff enough, and 
the latter quality may often be very important. 

Now, while it is, as we said, easy to criticise the 
finished article, to be able to question the design 
on paper needs considerably more skill, and this is 
the place and time to commence weight saving, 
which is, and should be, done in numerous other 
ways than by simply increasing stresses. Many 
drawing-offices make the vital error of refraining 
from drawing out many articles full size. Sucha 
course is not, of course, necessary for large and 
relatively simple engine parts like crank shafts or 
piston-rods, bus for numerous, even large size, 
details it is often of considerable value to be able 
to obtain an accurate idea of what the finished 
article will look like, and, more often than many 
are wont to imagine, this is frequently neglected 
even for standard parts, which, being made in large 
quantities, would more particularly repay any 
attention of this nature. A few firms, especially 
abroad, are in the habit of carrying this full-size 
design very far, and special drawing-boards of very 
large dimensions are provided. Occasionally a 
large blackboard is employed, and is placed in the 
position the finished part will occupy, as, for exam- 
ple, vertically if the pedestal of a machine tool is in 
question, so that the proportions may be studied in 
their proper relation to other things. Saving weight 
has frequently the effect of addingconsiderably to the 
actual cost as well as of greatly augmenting the 
cost per ton. Under such circumstances the value 
of the weight saved must be the measure of its 
expediency, and generally is of greater value for 





naval purposes than for any other. Inmany cases 
of machinery—we use the generic term without 
reference to type—by the use of material of higher 
quality and correspondingly less weight for a 
given strength, a manufacturer might be reimbursed 
by the reduction in cost of freight, especially to 
such places as nitrate workings in Peru or mines in 
East Africa. 

In marine machinery, where every additional 
ton weight requires about three in displacement to 
carry it, such savings should be regarded as im- 
perative in all cases where the total weight saved 
represents a distinct gain to the ship. The second- 
ary effects of weight saving always require considera- 
tion. To make all the large engine castings of a 
big tonnage low-speed cargo vessel of cast steel 
instead of cast iron would add enormously to the 
cost without affecting the carrying capacity per- 
ceptibly, but in a 2500-ton 12,000 horse-power 
Channel steamer a similar change for the turbine 
cylinders only would result in a saving of at least 
40 tons, and though probably in practice no differ- 
ence would be made, it would be possible to reduce 
the displacement for the same conditions by about 
100 tons. Consequently, although the cast steel 
would cost more per ton and the engines as a whole 
a little more, this extra expenditure on weight 
reducing could be more than balanced by the 
reduced cost of the ship as a whole. Naturally, 
the exact point where this becomes advisable 
depends on the cost of the cast steel; if if can 
be obtained for two and a-half times the cost 
of cast iron it would be worth doing, provided 
always the parts could be cast in steel at all. 
As a matter of fact, in this country reliable cast 
steel is less easy to obtain in large quantities 
than in many countries abroad, and for these 
purposes it is consequently less widely used. In- 
creasing the weight of a structure, or perhaps 
rather ignoring the saving apparently possible, 
might be the highest form of engineering in cases 
such as a big bridge, where unknown and unfore- 
seen conditions render the calculation of a definite 
factor of safety almost impossible. Under the cir- 
cumstances the only course to adopt would-be to 
make certain that the bridge was strong enough. 
It is very easy to make a structure strong enough 
without always making it stiff enough ; the actual 
static stress is often no real guide to the correct 
proportions, and many machines are made heavy 
simply to ensure durability under the altogether 
unknown conditions of stress that are apt to arise 
in working. Experience alone is the only guide 
in such cases. It would be difficult to quote 
a better instance than that of a heavy rolling mill 
engine. No one could possibly state definitely 
what stress may occur at the moment when the 
ingot enters the rolls, and the only course possible 
under such circumstances is to make every detail 
so strong that it cannot be broken under any con- 
ditions of operation that are likely to occur. A 
frequent instance of non-rigidity, in spite of ample 
strength, is found in the case of light gun-metal 
stop valves, which are often apt. to: leak under 
pressure. Slightly distorted in the beginning .by 
heat, the effect of screwing the valve down hard 
into its seat is to distort the latter still further. 
Against unduly thickening valves lies the fact that 
they are made in large standard quantities, and 
consequently the cost is considerably increased. 
Probably the science of reducing weight is, on the 
whole, better understood on the Continent than in 
England, for the reason that drawing-office labour 
is relatively cheaper and material-more costly ; the 
contrary condition holds good in America. The 
best way of doing it is undoubtedly by greater 
attention to the design. The worst way is by 
merely increasing the stresses, but of course the 
latter method needs careful handling, and is only of 
value in the case of those details that previously 
had been under-stressed. But besides the design- 
ing end of weight reducing, the work in the shops 
needs careful supervision. It is generally in the 
larger castings that the weights are apt to be 
exceeded, and a 5 per cent. margin above the calcu- 
lated weight is often allowed. Valve castings are 
often heavy, but cylinders and cast iron bed-plates 
and columns almost invariably are, especially if the 
foundry is paid by weight.: Forgings are similarly 
apt to prove heavy, and though saving in this 
relates to material on its way to the shop, rather 
than to finished material, its influence is consider- 
able on the tools in the shop. Some forges work 
very close to finished dimensions, and thereby 
enable the machine to rough turn and finish on the 
one lathe. Others prefer a less accurate forging, 
and maintain roughing machines in close proximity 
to the forge on which the initial machining is done. 
Tne whole thing is a question of expediency, and it 
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is still a moot point whether to pay more for/at the National Physical Laboratory. It shows} sought. Everything to do with corrosion is of vast 


accurate forging and less in the machine shop, or 
vice versa. 

Generally speaking, but, of course, marine work 
may be excepted, it is not advisable to reduce 
weight in tools or engines unless experience indi- 
cates clearly that it can be done without fear. 
Nevertheless, valve gear is a most prolific source of 
breakdown, but here weight can hardly be much 
reduced. Again, machine tool gearing, for instance, 
should not be reduced in order to save initial cost. 
Where weight should be saved is in all cases where 
the presence of material is neither necessary for 
strength, rigidity, or durability. It is possible to 
mention innumerable cases where lightening holes 
could easily be placed without detriment or extra 
cost, just as some years ago many working parts 
would have been better for strengthening. Only 
with increase of experience can the correct mean 
be accurately gauged. Looking back, we see how 
machinery in general was frequently made un- 
necessarily heavy in the beginning, then was 
lightened to a degree that proved unserviceable, 
and more lately has been re-designed to an average 
shown by experience, but with the tendency, if 
anything, to the heavier side. The history of loco- 
motives, boilers, turbines, motor cars, and even flying 
machines, is a silent but not less emphatic witness 
to the fact. 


The Mechanical Production of Rust. 


GREAT as are the differences of opinion as to 
the reactions in the productions of iron rust, one 
thing at least has been hitherto accepted as 
essential. The presence of an acid may or may 
not be necessary, but no one has so far doubted 
that water, whether pure or acidified, was absolutely 
indispensable. It is generally held, too, that the 
water must be present in the liquid state, and in 
absolute contact with the iron or steel surface. A 
moist atmosphere, if condensation is prevented, 
does not cause corrosion. Now, however, the 
authors of the paper on the “ Endurance of Metals,” 
recently presented to the Institution of Mechanical 
Engineers, have ventured to upset these generally 
accepted beliefs, and have advanced the astound- 
ing theory that a purely mechanical action 


may cause rapid oxidation of iron. We 
may recall the facts on which this theory 
rests. The test pieces employed were short 


pieces of steel in. diameter and about 4in. long. 
The two ends for about l}in. were inserted into 
holders in which they were clamped firmly. The 
holders were revolved whilst the specimen was 
loaded at the centre. Thus continually varying 
stresses were set up in the test piece and the 
holders. The corrosion occurred where the test 
specimen fitted into the holders, and the rusting at 
this point was so great in the case of heavily 
loaded tests lasting for several days that it was 
often difficult to remove the broken specimen from 
the holders. “There seems to be no doubt,” say 
the authors, “that this corrosion is due to the 
varying stress between the test specimen and its 
holder.” 

We venture to call this theory of corrosion by 
varying stress astounding. It would not be diffi- 
cult to name several familiar chemical experi- 
ments which show that certain compounds may 
be transformed by mechanical means; but there 
is, we believe, nothing in any way comparable 
with the production of an oxide of iron by 
pure mechanical stress, nothing that suggests 
that a purely mechanical action can bring about 
the combination of oxygen with a metal. The 
avidity with which oxygen seizes upon iron is well! 
known, but making all allowance for the fact that 
there is always an ardent disposition on the part of 
the two elements to combine, we must yet hesitate 
to believe that the subtle but powerful barrier which 
separates them can be beaten down by a simple 
mechanical process. The authors may be correct; 
they may have made a discovery; but until the 
question has been very carefully investigated it 
will be well to adopt a sceptical attitude, and to 
believe that moisture in some form, and by some 
means, has found its way between the specimen and 
the jaws of the holder. It is highly improbable 
that the predisposing causes were present at the 
University College, where these tests were made, 
and absent from other laboratories, and we therefore 
inquired of a number of well-known experimenters 
whether they had come across anything of the 
kind. Most of the replies were in the negative, 
but in two other laboratories the same thing has 
been found, and specimens have been sent to us. 
One of them is a steel tube about ltin. 


diameter, which was tested to destruction by fatigue 





three large patches of rust, obviously right under 
the jaws of the chuck, separated by three longi- 
tudinal bands, almost free from rust, at 120 deg. to 
each other, and quite clearly indicating the intervals 
between the three jaws. The inside of the tube is 
perfectly bright and clean. The corrosion has 
taken place only where the jaws have come into 
contact with the test specimen. The fact that the 
tube is clean inside, where the stresses would not 
be very much less, and to which the atmosphere 
would have free access, shows that the varying 
stress alone is not sufficient to induce corrosion. 
We have to look for some action between the jaws 
and the test piece. This fact is further confirmed 
by the second sample sent to us by Mr. Saniter. 
It is a length turned from a steel rail, is tin. dia- 
meter and some 6in. or Jin. long. The test to which 
it was subjected is Saniter’s test for wear. The 
specimen, placed horizontally, is rotated at a high 
speed, whilst a loaded ring is hung on its end. The 
effect is to wear a groove in the specimen, which is 
the object sought, but at the same time the speci- 
men suffers similar stress and strain to that given 
in a Wohler machine. Hence it is an exactly 
parallel case to the others under discussion. Now, 
as a holder Mr. Saniter employs a steel block in 
which is a hole ;dzsin. larger than the specimen, and 
he grips the latter by six set screws. The reason 
for employing this form of chuck need not be here 
discussed. The specimen which lies before us is 
very remarkable. It was put in perfectly bright all 
over, and was under test for two and a-half hours. 
When it was removed from the machine discolora- 
tion was found to have occurred from the face 
of the chuck backwards for an inch or so, 
gradually fading away till the far end—that 
deepest in the chuck—was again quite bright. Mr. 
Saniter informs us that he has frequently observed 
the same thing to occur. In this case the discolora- 
tion is too thin to be tested; it may be iron oxide, 
it may be something else, but in any case its pro- 
duction has been obviously induced by the metal of 
the chuck, and is as obviously greater at the point 
of greatest stress and disappears altogether where 
the stress is slight. The case is additionally in- 
teresting because in this instance there was 
about one-half a hundredth of an inch clearance 
all round; that is to say, there was not absolute 
contact between the chuck and the specimen. This 
interval has not been sufficient to overcome the 
influence of the chuck, and we may take it that, 
however the effect is produced, the holder has 
something to do with the action. If this were not 
so, if the corrosion were due only to varying 
stress —assisted by the atmosphere—then we 
should expect to find most rust at the point of 
greatest stress, that is to say, in ordinary Wohler 
tests, in the groove itself, and it would be an 
extremely interesting test to wind a piece of spring 
steel round the groove, and to see if corrosion was 
induced thereby. Now if, as appears certain, the 
corrosion is set up by the jaws then it would be 
reasonable to anticipate that an electrolytic action 
is to be held responsible. The holder and the 
specimens being of metals in different conditions— 
the former being a hardening steel and the latter 
a mild steel—we may look for electric action 
between them under appropriate conditions. Which 
will be anode and which cathode it is difficult to 
say,as experiments conflict ; but if an electrolyte be 
present one or other will suffer corrosion. The 
difficulty is to see how any moisture can find its 
way between the jaws in the University College and 
the National Physical Laboratory machines. In the 
Saniter machine the capillary opening between the 
specimen and the chuck might draw moisture in if 
any condensed on the specimen ; but it does not seem 
very probable. In the N.P.L. tests the specimens 
were dried with alcohol before use, and we may 
assume care was taken not to touch the test pieces 
with the hand, or we might find at once the needed 
electrolyte in the perspiration which would be 
deposited on the cold specimen. Oiling the speci- 
mens did not stop corrosion, and Dr. Stanton is 
disposed to think it actually increased it. 


From various inquiries we have made, it seems 
not improbable that the phenomenon has been 
witnessed by many people in various forms, but has 
not attracted special attention. The authors 
suggest that the corrosion of keys and keyways of 
ball bearings, and so on, may be due to the same 
cause. It may be so. On the other hand, there 
are endless instances of overhung pins driven into 
cranks, and so on, and subjected for years to alter- 
nating stresses, and yet showing no signs of corro- 
sion. It is clear then that some predisposing 
cause is necessary, and we venture to think it 
would be well that that cause should be carefully 





importance, and it is impossible to say what light 
may be thrown on it by the investigation of such g 
phenomenon as this here presented. 


A Question of Superheating. 


Iv is fairly well known that the use of superheated 
steam still presents some problems which cannot 
be regarded as settled while opinions differ as to 
the proper answer to be given to them. One of 
these is the apparent fact that, other things boing 
equal, the power of a locomotive is reduced by 
superheating the steam, although the actual 
economy is augmented. We are told that the nse 
of superheated steam in certain very large com- 
pound locomotives on the Paris, Lyons and 
Mediterranean Railway has resulted in a reduction 
of draw-bar pull—in other words, of indica!.d 
horse-power—varying between 10 and 22 per cerii., 
at a given cut-off and number of strokes jor 
minute, while the expenditure of fuel is diminished in 
a greater proportion. We have no reason to quos- 
tion the accuracy of the statement. It remains to 
find an explanation of the fact. The problem is 
complicated by the circumstance that the loss 
varies through so large a percentage under similar 
conditions, which induces the belief that it is not a 
question of principle that is involved, the loss 
depending on some working factor the nature of 
which is not set forth in the bald statement before 
us. Weare informed, it is true, that the average 
cylinder pressure is reduced—-somewhat superfluous 
information—the initial pressure and cut-off remain- 
ing the same; but, as we have said, the reduction 
seems to be quite irregular, which is curious. 

The economical advantage due to superheating 
is due entirely to the increase in volume brought 
about by the rise in temperature. Let us take, for 
example, steam with a total pressure of 2401b., a 
temperature of 398 deg. Fah., and a volume of 1.‘ 
cubic feet per pound. Raise the temperature to 
600 deg. Fah., and the volume becomes 2.35 cubic 
feet—a gain of nearly 20 per cent. This may be 
regarded as increasing the boiler power by that 
amount. Turning now to the cylinder, and neg- 
lecting for the moment the question of initial con- 
densation, we find that for the same point of cut 
off the weight of steam entering the cylinder per 
stroke is 20 per. cent. less than it was when satu- 
rated steam was used. Why should the indicated 
horse-power be also 10 to 20, per cent. less? If we 
assume that the theory of thermodynamics holds 
good, there should be an augmentation rather than 
a loss, the range of temperature /—/, being 
greater with superheated than it is with saturated 
steam. The performance of work means a loss of 
heat. Let us take it, for the sake of discussion, 
that there are two kinds of heat in the steam, one 
that is known as “ latent,” the other extra sensible 
heat—superheat. Which of theseis converted first 
into work? If the latter, then cylinder liquefac- 
tion cannot take place until all the superheat has 
disappeared, and the average pressure should not 
fall but be maintained. If, on the other hand, it is 
the latent heat that undergoes a change, then we 
shall have liquefaction, and we shall have moist yet 
superheated steam in the cylinders. We do not 
think this question has ever been answered. 

Let us now return to what is known to occur. 
It is beyond question that initial condensation 
ceases to take place, provided the sieam is made 
hot enough. Will this reduce the total power under 
given conditions? A less weight of steam goes 
into the cylinder; the full pressure part of the 
stroke must represent the same power, no matter 
what the condition of the steam may be, for obvious 
reasons. Therefore the reduction in average 
pressure must be confined entirely to the expan- 
sion part of the stroke. It is fair to conclude that 
the steam in the cylinder at the moment the cut- 
off closes is in better condition, being hotter and 
drier than would be the same volume of saturated 
steam so far as pv =a constant. There is no 
reason why superheating should bring about a 
change for the worse. We must seek, then, else- 
where for the reason why a cubic foot of saturated 
steam should possess more mechanical efficiency 
than does a cubic foot of superheated steam. Now 
a very little thought will suffice to show that the 
reduction in the weight of the steam supplied to the 
cylinder may be considerably more than the 20 per 
cent. we have named above, because of the suppres- 
sion of initial condensation. With superheat we 
have our engine running during a considerable 
portion of each stroke on steam gas; with satu- 
rated steam it runs on a mixture of steam and hot 
water. If the average pressure is kept up it must 
be by re-evaporation, and in that--way only 
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presales" 
— 
does it appear to be possible, so far, that} House of Commons on Wednesday evening. With | thoroughly devoted to the object of encouraging 

trade. We venture to suggest, then, that the Board 


the power of saturated steam—‘ steam” so 


should be greater per cubic foot than the 


1 
a of superheated steam. It must be care- 
fully kept in mind that in writing this we are 
dealing with practical steam engines, not with 


theoretical cycles. It is true that 1 lb. of saturated 
steam contains more heat than ¢ Ib. of the same 
steam superheated 200 deg. But the point is not 
the total heat in the steam, but the convertible 
heat. tie heat available for conversion into work. 
Now, up to the point of cut-off, the average pressure 
in the cylinder will remain the same, no matter 
what the condition of the steam may be, whether it 
is very wet, or very dry and hot ; it is fixed by the 
boiler pressure. If there is a reduction in pressure, 
it must take place during the expansion part of the 
stroke, and that as a result of liquefaction brought 
about by the performance of work and without 
compensation in the shape of re-evaporation. This 
means that the cyele with superheated steam is radi- 
cally different from that with saturated steam. With 
thislast the uplifting of thetoe of a diagram does some- 
thing to compensate the engine for the loss brought 
about by initial condensation. No compensation is 
effected with sufficiently superheated steam ; but then 
there has been no loss. Again, when we say that the 
cylinder receives 20 per cent. more saturated than 
superheated steam we make an assumption hardly 
justifiable. Is it not fair to regard the extra per- 
centage as hot water, the result of cylinder con- 
densation, the subsequent re-evaporation of which 
can do very little to maintain the pewer of the 
engine? We have heard it maintained that 
thermometers placed at opposite sides of a throttle 
valve show the total disappearance of as much as 
150 deg. of superheat, andthat superheat nevercan be 
traced in a cylinder. We believe that the observer 
in this case was entirely misled. But the mere 
fact that a mistake of the kind is possible shows 
that our knowledge concerning the phenomena 
attending the use of steam gas is neither so com- 
plete nor so accurate as is desirable. Calculation 
teaches nothing that helps us much to foretell what 
will be the results obtained in practice; and when 
we say that by superheating we can save a good 
deal of coal, we have stated about all that is known 
certainly. 

Into the thermodynamics of the question we do 
not think it necessary to enter. It is worth point- 
ing out, however, that few treatises ever take into 
consideration the relative efficiency of volumes of 
gas. They always deal with weights, leaving the 
reader to deduce volumes. Rankine, in the masterly 
section on superheated steam in “The Steam 
Engine and other Prime Movers,” to which we 
would refer those of our readers who want the 
theory of superheated steam set forth, writes :— 
“The principal objects of heating steam to a tem- 
perature above the boiling point corresponding to 
its pressure are the following: (1) To raise the 
temperature at which the fluid receives heat, and 
so increase the efficiency of the fluid, according to 
Carnot’s theorem, and that without producing a 
dangerous pressure. (2) To diminish the density 
of the steam employed to overcome a given resist- 
ance, and so lessen the back pressure—in customary 
phrase, to improve the vacuum. (3) To prevent 
condensation of the steam during its expansion 
without the aid of a jacket. These three effects all 
tend to increase the efficiency of the fluid and 
economise fuel.’’ No reference is made to loss of 
total power brought about by the use of superheated 
steam. We have raised for us, what is virtually a 
new question in practical steam engineering. No 
one seems to be aware of a reduction in indicated 
horse-power taking place either with fixed engines 
or at sea. The power can be brought up to the 
proper point by altering the ratio of expansion, 
which would conceal the truth. The statement 
regarding the performance of P.L.M. locomotives 
stands indeed almost alone, and we must once more 
draw attention to the fact that the deficiency per- 
centage is so variable. It is almost impossible to 
arrive at any definite conclusion from figures so 
vague. We suspect that further investigation will 
show that the compression is greater in the super- 
heated than it is in the simple engine, which would 
at once account for a reduction in draw-bar pull, 
and the reported variations in the amount of that 
reduction. We may say, in conclusion, that any of 
our readers who is in a position to supply information 
concerning the effect of superheating on indicated 
horse-power will do good service if he will let us 
have it for publication. 


The Railway Debate. 
THE Government is to be congratulated on the 


its known relationship to the Labour Party, it was 
much to be feared that it would endeavour to open 
some door for the escape of the trades unionists 
from the quandary in which they find themselves. 
Mr. Ramsay Macdonald and other Labour members 
endeavoured to prove that the trade unions never 
gave any undertaking to accept the finding 
of the Royal Commission, but whilst the Govern- 
ment made no effort to prove the contrary, it was 
evident from its attitude that it held a different 
opinion, and towards the close of the debate Mr. 
Lloyd George ;brought forward an amendment 
which makes the acceptance of the Commissioners 
report a sine quad non to the further intervention 
of the Government. It runs as follows :— That 
in the opinion of this House a meeting should take 
place between the representatives of the parties on 
whose behalf the railway agreement of August, 
1911, was signed, to discuss the best mode of giving 
effect to the report of the Royal Commission, and 
asks the Government to use its good offices to 
bring both sides into conference without delay.’ It 
will be seen that this amendment, which was ulti- 
mately carried by a good majority, presupposes the 
full acceptance of the Royal Commissioners’ report, 
and unless that report is recognised by both sides, 
then there is no basis on which the Government 
can use its influence to bring the parties together. 
Mr. Ramsay Macdonald saw this and opposed the 
amendment. What he wanted. was another con- 
ference, which would override the Commission, 
and which would practically force recogni- 
tion on the companies. He has failed to 
obtain his desire, and the trades unionists must 
now either accept the report, as many of their 
members wish, or stand alone; they can look for no 
further help from the Government. There were, of 
course, threats of strikes when the Labour members 
recognised that they were not going to get their own 
way, but the House took them calmly. It knew 
that the division in the ranks of the railway trades 
unionists made anything approaching a national 
strike impossible at the present time, and it knew 
also that the railway companies were behaving in a 
way which would certainly put public opinion on 
their side. Such threats were then futile, and the 
House was, as a whole, not at all frightened by 
them. The next atep will now be awaited with 
interest. Are the unions going to stick to their 
attitude to the Royal Commission Report and so 
abandon all hope of the help of the Government 
and a peaceful solution of the difficulties out- 
standing, or are they going to take the wiser course 
of agreeing to the Report and giving up claims that 
will only lead to their own destruction and injury 
to the country’s industries and peace ? 


Siberian Trade. 


WE have already more than once called atten- 
tion to the mistake British engineers are making in 
neglecting Siberia. All reports appear to indicate that 
ourhold over that country is getting worse and worse, 
whilst our most active trade rivals, America and 
Germany, are leaving no effort untried which may 
improve their position. What may be the cause of 
the indifference with which our manufacturing 
engineers regard a country which offers such 
opportunities for development we need not now 
discuss. It is sufficiently obvious from the 
energy with which others are exploiting the 
market that it is worth making an effort to recover 
at least some of the ground we have lost. An 
exceptional opportunity offers itself at present, for 
the present Governor-General of the Pri-Amur is 
much more progressive than his predecessors, and 
appears to be making efforts, with no little success, 
to break down the old repressive and bureaucratic 
government, and to encourage commercial and 
industrial progress. Indeed, it is clear that a new 
policy has been awakened, and that the great 
natural resources of Eastern Siberia are to be 
developed. Railways and shipping are being 
encouraged, whilst public works are projected and 
inducements are being held out to agriculturists to 
settle in the district. All this means an increase 
of the very market that Britain can supply, and it 
will be a matter for supreme regret if she allows 
the opportunity to escape her. Her indifference to 
the Omsk Exhibition has already been the subject 
of comment in these columns; we hope to have a 
different tale to tell of the Khabarovsk Exhibition 
of 1913. If more glory is to be got from the 
great popular exhibitions of Europe and America, 
more solid value is to be won at such exhibitions 
as Omsk and Khabarovsk, which, being in a more 
or less inaccessible part of the world, appeal less 


of Trade should pay particular attention to the 
Exhibition in question, and endeavour to encourage 
British manufacturers to take a more active 
interest in a country fuil of possibilities. 








ROYAL COMMISSION ON SEWAGE DISPOSAL. 


THE seventh Report of the Royal Commission on 
Sewage Disposal has recently been issued as a Blue-book, 
and it is entitled “Vol. III.—Appendices—Part II.” It 
contains first of all ‘‘ Minutes | evidence with regard to 
the treatment of trade effluents,” and, secondly, “ Reports 
of the officers of the Commission upon the preliminary 
treatment of sewage in slate beds.” 

With the first portion we do not propose to deal 
further than to say that though it has been thought 
desirable to publish the minutes of evidence relative to 
the treatment of trade eftluents, it is not proposed to 
publish any report on the subject until all the investiga- 
tions which are being carried out by the Commissioners 
are completed. 

It will be of interest, however, to give the gist of the 
section devoted to the slate bed treatment. It is divided 
into two parts, the first of which contains a general 
report made by the officers of the Commission on the 
matter, and the second another report on the same ques- 
tion made by Mr. A. C. Carter and Mr. A. F. Girvan. It 
will be convenient to deal first of all with the report of 
these two gentlemen. 

In an introductory note they explain that the object of 
their observations was to ascertain :— 

(1) er degree of settlement effected by the slate 
beds. 


(2) The amount of sludge produced. 
(3) The extent o which sludge was digested in the 


eds. 

(4) The loss of capacity of the slate beds. 

(5) The effect which the eftluent from the slate beds 
had on the contact beds or percolating filters on 
which it was subsequently treated ; and 

(6) Whether there was a nuisance from smell. 

It had been decided to carry out the investigations at 
three towns where Dibdin slate beds were installed. The 
three towns chosen were Devizes, Dereham, and Machyn- 
lleth. The first of these has a population of 6500, and an 
average dry-weather flow of 200,000 gallons per twenty- 
four hours. Dereham has a population of 5500, and a dry- 
weather flow of 50,000 gallons, while the population of 
Machynlleth is 2000, and the dry weather flow 41,000. 
At Devizes the crude unscreened sewage is run direct 
on to the slate beds, except in time of storm, when it is 
settled in the first instance. At Dereham it passes first 
through a very small grit chamber, and at Machynlleth it 
is settled. At Devizes the subsequent purification is 
effected by very fine contact beds, at Dereham by fine 
contact beds or percolating filters, and at Machynlleth by 
percolating filters. - 

The slate beds are constructed of superimposed layers 
of slates, each slate being about 1ft. by 3ft. and fin. thick. 
The slates are separated by small pieces of block slate 
2in. to 2}in. in thickness. The average depth is about 
3ft., and the beds are usually filled with sewage liquor to 
a depth just short of this. 

The sewage of Devizes is very strong, and it contains 
the waste liquors from a large brewery, a bacon factory, 
and a large dairy. The installation consists of two 
detritus tanks, eight slate beds, and ten contact beds. 
The slate beds vary in size from 45ft. by 68ft. by 4ft. to 
80ft. by 68ft. by 4ft. There are two of the latter size, but 
they are only used for storm-water. The whole flow of 
crude unscreened sewage is sent into each slate bed in 
turn. During dry weather each bed takes about three 
hours to fill in the day time, and from six to eight hours 
at night. Ifthe sewage is very strong it is allowed to 
rest in the bed for a further period of two hours, and the 
liquor is then run off to be treated in the contact beds. 
If itis weak, with little matter in suspension, it is run off 
almost at once. Each of the slate beds is allowed about 
three and a-half hours to empty. If the liquor is run off 
at a faster rate it is found that a considerable amount of 
suspended matter comes away with it all the time. 

It was found by analysis that the slate beds effected a 
reduction of about 66 per cent. in the suspended matter 
in the crude sewage. Ammoniacal nitrogen showed an 
actual increase, albuminoid nitrogen a decrease of from 
26 to 27 per cent. ; total organic nitrogen from 25} to 293 
per cent., and total nitrogen from 13 to 16.38 The 
deposited sludge is led out to drying lagoons or on to 
osier beds every morning. It is calculated that about 
100 tons of dry solid matter issue from six beds during 
the year. It is further calculated that about 152 tons 
of solid matter come with the sewage each year, and 
that about 51 tons are carried to the contact beds. 
Practically speaking, therefore, there appears to be little 
digestion—i.e., diminution in solids—in the slate beds. 
The deposit on the slates varies from about jin. thick on 
the top slates to about lin. thick on the bottom slates. 
It is brown in colour on the surface, but black and very 
gelatinous underneath. It is full of small red worms. 
Investigation showed very little loss of capacity in the 
slate beds during five years. It is remarked that this is 
what would be expected, seeing that the sludge is drained 
away each day. The beds each received one filling every 
twenty-seven hours on an average. As with normal 
flow, each takes about three hours to fill, and three and 
a-half to empty, each bed has about twenty and a-half 
hours rest between two fillings. 

The effluent from the contact beds is turbid and foul 
smelling. It passes to pasture land, of which about 
50 to 60 acres are under irrigation. The chief nuisance 
from smell is caused by the sewage itself. This is very 
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coming down the sewers. The smell which arises when 
the detritus tanks are being emptied is also very un- 
pleasant. The slate beds on being opened showed no 
offensive odour. When a slate bed is full it gives rise 
to practically no nuisance, but there is some nuisance 
when the beds are being filled. 

At East Dereham there are eight slate beds, some of 
them 24ft. 7in. by 10ft. 6in. by 3ft., and some of them 
22ft. 3in. by 14ft. 2in. by 3ft. The sewage is domestic, 
with a little brewery refuse. When the latter is 
arriving at the disposal works the flow is temporarily 
increased to many times the normal, but the rush 
only lasts about half an hour once or twice a week. At 
such times two of the slate beds are filled almost entirely 
with brewery refuse. The sewage at these works is 
roughly screened and then enters a small grit chamber 
6ft. Tin. square and 8ft. 4in. deep, and then flows by 
gravity into one of the slate beds or on to land, the latter 
receiving rather more than half the sewage treated. The 
effluent from the slate beds either goes to percolating 
filters or to a contact bed. The slate beds normally 
take an hour to fill and as long, or longer, to empty. 
They are allowed to stand one hour full. It was -found 
that there was a very heavy deposit of sludge, varying 
from Tin. to 20in., in the beds. This caused considerable 
inconvenience, as the beds had to be filled 4in. or 5in. 
higher than the top of the slates in order to get enough 
effluent to work the syphons attached to the corresponding 
contact beds. The reduction in suspended solids was 
found to be about 48 per cent. There were also the 
following percentage reductions :—Albuminoid ammonia, 
25.3 to 26.2; total organic nitrogen, 16.4 to 21.1; and 
total nitrogen, 48 to 68. A great loss in capacity of the 
beds occurred, which was to be anticipated, as no arrange- 
ments are made for removing the sludge. The slates had 
a black or brown deposit on them from Hin. to }in. thick. 
It had a strong earthy smell, but was not at all septic or 
putrid in character. Except for the smaller quantity of 
suspended matter the effluent from the beds was undis- 
tinguishable from the sewage in appearance or smell. 
There was a strong and insistent earthy smell all over 
the works. This was distinctly stronger as the sludge 
accumulated. When a slate bed eftiluent containing 
brewery waste was being discharged the smell was de- 
cidedly offensive. Each bed had 1.14 fillings and a 
complete rest of seventeen hours in twenty-four. 

At Machynlleth there are two settling tanks 9ft. Qin. 
by 5ft. by 9ft. 3in. deep, and there are four slate beds, two 
ofthem 23ft. 10in. by 14ft. 4in. by 3ft. 4in. deep, and the 
others 23ft 10in. by 15ft. 3in. by 3ft. 4in. deep. There is 
also a circular tank for storing low-level sewage 25ft. 6in. 
in diameter and 12in. deep. There are four octagonal 
percolating filters each 44ft. in diameter and 4ft. 6in. 
deep, worked with Adams sprinklers. Crude unscreened 
sewage from the high-level sewer mixed with the settled 
sewage from the low-level sewer passes through one of 
the settling tanks before running on to the slate beds. 
When the latter are full they are allowed to remain so 
for two hours, and are then entirely discharged into a 
shallow reservoir connected to the syphon chamber which 
feeds the sprinklers. 

The percentage reduction of suspended solids is small 
—only 27.4. There is a considerable collection of sludge, 
but if is in the channel and reservoir, but not in the 
beds. These show very little loss of capacity in two 
years’ working. Each bed had just under three fillings 
in twenty-four hours. The method of working precluded 
any attempt being made to estimate the digestion of 
sludge in the beds. The latter caused no nuisance from 
smell whatever. 

The general report by the officers of the Commissioners 
states that slate beds must be regarded more as primary 
settling or septic tanks than as contact beds. The 
etfluent is for practical purposes indistinguishable from a 
tank effluent. It contains about the same amount of 
suspended matter, and requires subsequent treatment 
similar to that which would be necessary for a tank 
effluent from the same sewage. The practical rules 
which apply to the subsequent treatment of settled 
sewage and septic tank liquor apply also to the treat- 
ment of the effluent from slate beds. Single contact 
of an effluent from strong and average sewage coming 
from slate beds does not yield a satisfactory final eftluent, 
but at Machynlleth a good non-putrescible eftiuent was 
obtained by the treatment of a weak slate bed eftiuent on 
percolating filters at the rate of about 40 gallons per cube 
yard per twenty-four hours in dry weather. The smell 
which arises from slate bed works may be taken as similar 
in kind and intensity to that which occurs when crude 
sewage is treated in contact beds. Once the sewage is 
in either bed there is practically no smell. 

As regards the slate bed effluent itself, the report states 
that it may be said to be more liable to give rise to 
nuisance when distributed than precipitation liquor, but 
less liab'e than septic tank liquor. Compared with other 
preliminary processes of sewage purification, slate beds, 
continues the report, will probably be found to be expen- 
sive as regards capital outlay, but “‘on account of the 
sludge being comparatively odourless, we think that the 
claims of the process deserve consideration in cases where 
the reduction of smell at a sewage installation is of 
primary importance.” It is considered however undesir- 
able to treat settled sewage in slate beds, since this defeats 
ene of the main objects of the process. In fact, in the 
opinion of the writers of the report—Drs. George McGowan 
and A. C. Houston and Messrs. G. B. Kershaw and Colin 
C. Frye—the slate beds at Machynlleth might have been 
dispensed with without deleterious effect upon the general 
results of the sewage treatment there. 








L’ Industrie Electrique for October 10th, 1911, contains 
an illustrated description of the single-phase traction system of the 
Haute-Vienne district in France. The total length of the road is 
207 miles, and comprises four lines, all starting from Limoges. 
Use is made of single-phase current at 10,000 volts supplied from 
two stations, 
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SILVERTOWN TRAIN LIGHTING EQUIPMENT. 


AN ingenious electrical train lighting equipment is being 
introduced by the India-rubber, Gutta-percha and Telegraph 
Works Company, Limited, of Silvertown, E., and we have | 
this week had an opportunity of seeing it in operation and 
experimenting with it at the company’s works. The plant is 
constructed under patent No. 21,219 of 1909, taken out by 
Messrs. Anderson, Russell and Gray, and we understand that 
it is at present being tried by one of the big English railway 
companies. 

It is, of course, intended for use in conjunction with 
batteries of accumulators. A complete dynamo is shown in 
the accompanying illustration—Fig. 1. In this case the end | 
cover is removed so as to show the change-over and circuit- 
closing switches and the centrifugal governor which actuates | 
them. The commutator at the other end of the machine is | 
closed in by a steel band clasped tightly by means of hinged | 
bolts and butterfly nuts round a steel casting, which also 
carries the end bearing, and which is provided with openings 
so as to afford access to the commutator and brushes when 
the band is removed. It is intended that the machine shall 
be suspended from the underside of the railway coach by 
means of the two lugs observable on the far side of the 
casing, and driven off the axle of the vehicle by belt on toa 
two-flanged pulley. 

Before going on to discuss the electrical part of the 
machine it will be best, first of all, to describe the mechanical 
portion. This, while being in its present form exceedingly 









~Reversing 
or change 
over Switches, 











Mains. 


“Tre Enoucen” 


Fig. i—_THE USE OF REVERSING SWITCHES 


Swank Sc 


simple, is quite evidently the outcome of much thought and 
trouble. It should be realised that there are two things 
necessary in starting a railway train lighting dynamo. The | 
first is that the connections should be properly arranged 
having regard to the direction of running of the armature, 
and the next that the main circuit should not be closed until 
the dynamo is developing sufficient voltage to prevent the 
batteries backing on to it. In the plant in question both 
these motions are brought about by means of a centrifugal 
governor. 

For the information of those who are not familiar with 
electrical arrangements we may say that the necessity of | 
alternating the connections when the direction of running of 
the train—and hence of the dynamo—is changed will be 
appreciated from an examination of the diagrammatic sketch 
given in Fig. 2. In the left-hand view suppose the dynamo 
to be running anti-clockwise and that the left-hand terminal 
is positive. Then if the two points at X are connected, and | 
also the two points at Y, then, as will be readily understood, | 
the current will flow in the direction of the arrows, and will | 
enter the main wires at W and leave at V. Suppose now 
the dynamo to be running in the reverse direction—that is 
to say, clockwise—then the right-hand terminal becomes | 
positive. Under the circumstances, the points at X! are | 
connected, and also those at Y'—as in the right-hand draw- | 
ing in Fig. 2—and if the direction of the arrows be followed 
it will be seen that the current enters the mains at W' and 











V' exactly as was the case in W and V. This is what it is 
desired to effect, for it will be obvious that the dynamo must 
always charge a battery in the same direction. 

In the arrangement under consideration either the points 
at X and Y or those at X' and Y' are joined by means of a 
tumbling switch, which we shall now proceed to describe, 
To do this reference will be made to Fig. 3. In the two 
bottom views in this the tumbler switch is shown just about 
to be thrown over by meansof the lugsA and B. In the drawing 
the tongues C and D of the switch bar are shown engaging both 
jaws E and F;; this is impossible when running, as will shortly 
be understood, but is drawn thus in order to show that con- 
tact is made with the second pair of jaws before contact with 
the other is broken. As a matter of fact, with the lugs 
Aand B in the positions shown in the view at the right- 
hand bottom corner of Fig. 3 the switch bar would occupy 
the position indicated by the dotted lines. Now, supposing 
the sleeve K to rotate in the direction of the arrow. The 
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Fig. 2—DIAGRAM OF TRAIN LIGHTING CIRCUITS 


lug A will engage with B, which, being pressed against the 
shoulder B?, will force the contact piece D down between the 
jaws F, at the same time drawing the contact piece C clear of 
the jaws E. 

In the engraving a small space is shown between A and B 


| for clearness sake, but, as a matter of fact, when in the posi- 
| tions indicated they would actua!ly be in contact because the 


small spring G tends to keeps its own centre line and that of 
the lug B in a straight line with one another. It may be 


| said that in this case A would strike B at every revolution of 


the former, and this would be so were not steps taken to prevent 
it. A consideration of the upper right-hand diagram in Fig. 3 
will make these steps readily apparent. It is evident that 
immediately the governor commences to revolve the two balls 


| will tend to fly outwards. As they doso the first thing which 


happens is that the sleeve K, which is free to move on the 
sleeve L', is drawn towards the balls, compressing, as it does 
so a light spring L. The movement is continued until the 
shoulders J and H meet, and by this time the lug A has been 
drawn clear of the lug B and remains there until the dynamo 
is practically at rest again, when it comes back into such a 
position that it may strike B again. Asa matter of fact, A 
and B only come in contact two or three times at each start 


| ing, and as only at the first contact, which is made quite 


slowly as the machine starts, is any work done, that is to 
say, the moving of the switch bar, very little wear takes 


| place. Any subsequent times that B may be hit by A all 
| that happens is that the spring G is pulled from one side to 


the other. We were informed that the machine, as we saw 
it, had been in experimental use for the last eight or nine 
months, and the wear of two parts, one of which, A, was 
phosphor bronze and the other, B, of steel, was trifling. 
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= 
ration is the closing of the shunt and main 
ae aii the dynamo by means of a main switch. We 
d not describe this in great detail. It will readily be 
= yrstood that by @ further action of the governor as the 
pe d mounts the sleeve N' is drawn towards the balls 
r ainst the spring N and presses the contact piece O between 
rs s,ws P. This, however, does not take place until the 
speed of the armature is such that the dynamo, if excited by 
ri shunt coils only, would give a voltage equal to the 
normal lamp voltage. The switch O first of all connects the 
hunt circuit to one of the batteries and afterwards closes 
she main circuit. The action of the governor is controlled 
by the spring M, the compression on which can be varied by 
means of the nut on the right-hand side. : 
We now come to the electrical part of the machine. The 
full diagram of connections is shown in Fig. 2, and in Fig. 4 
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Fig. 3—-DETAILS OF MAIN AND REVERSING.’SWITCHES AND GOVERNOR 








is given a simplified diagram with some of the connections | 


left out. 
the negative terminal of the dynamo is connected to one 
terminal of all the lamps, and to one terminal of each of the 
two batteries. The lamp circuit is divided into two parts, the 
terminals of which are taken to the points A and B of a light 
switch. The corresponding terminals of B and A are respec- 


Dealing first of all with this, it will be seen that | 


tively connected (1) to the discharge battery and also to one | 
end of what is known as the half-light lamp resistance, and | 


(2) to one end of what is known as the full-light lamp re- 
sistance. The positive terminal of the dynamo is connected 
first of all to the series winding of the dynamo, the other end 


battery and to one of the points C of the switch. The posi- 


tive terminal is also connected to the common terminal of current to the battery. At the same time, as none of the 
| current passing to the lamp circuit passes, when the dyuamo 


the half and full-light lamp resistances. 

Supposing the dynamo not to be running, and its armature 
circuit to be broken, and also the two points of the switch A 
to be joined, then current passes from the charge battery 
through the series winding of the dynamo and through the 
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Fig. 4—DIAGRAM OF CONNECTIONS 
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full-light lamp resistance to half the lamps and back to the 
battery. Suppose the two points at B to be joined, then 
current passes from the discharge battery direct to the lamps 
and back to the battery. If both A and B are joined then 
there will be these two sets of circuits, and the halt-light 
lamp resistance will also come into use. In one of the currents 
there will be resistance, because the battery which has 
just been receiving a charge will have a slightly higher voltage 
than the other. The switch ABC is worked by sliding 
contacts, which may arrange :— 
(1) To have half the lamps in circuit whether the dynamo 
is working or not. 
(2) To have all the lamps in circuit whether the dynamo 
is working or not. 
(8) To make open circuit. 
(4) To connect the two batteries in parallel for charging 
both together. 
In the last case the points at C are connected. The switch 


| limited to something less than this predetermined value. If 
| the charging current could reach this value there would be 
of which is connected to the positive end of the charge | no magnetising force, and the dynamo could not generate an 


| machine casing. The numbers refer to the reversing and 


| numbers are also used in the two left-hand views of Fig. 3. 


| are switched on, the direction being such that the reversing 
| switch is in position shown by the full lines (upper contacts), 


| part of the current will be supplied by No. 2 battery through 


| and out switch referred to in Fig 3 as OP, and 1, 3, 7,5 





to carry out these motions is of the ordinary railway type, 
and is worked by a horizontal rod provided with a handle at 
either end. 

The dynamo is of ordinary construction and design, except 
that the field magnets are differentially wound. One winding 
is a shunt winding, and is connected by the switch gear to the 
terminals of the discharge battery, which at any given time 
is connected to the lamps, whilst the other is a series winding, 
through which is passed the whole or a part of the current 
supplied by the dynamo to the second battery, called the 
charge battery. This winding is connected up by the switch 
gear, so that it opposes the shunt winding and tends to 
demagnetise the magnets and weaken the field in which the 
armature is rotating. 

Connected as a shunt across the series winding is a 
resistance or diverter, which can be adjusted by hand to 
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regulate the proportion of the charging current passing 
through the series winding, so that if the conditions of 
working are such that there is an increase in the ampére 
hours of discharge from the batteries the rate of charge of the 
charge battery can be increased, or if there is a decrease the 
rate of charge can be decreased. By so adjusting the diverter 
resistance that, with any predetermined value of the charging 
current, the proportion of this current passing through the 
series coils gives a demagnetising effect equal to the magnet- 
ising effect of the shunt coils the charging current can be 


electromotive force, and consequently could not supply any 


is running, through the series coils their demagnetising effect 
is not dependent on the number of lamps in circuit, and, 
whether full, half or no lights are on, it is still impossible for 
the charging current to reach the predetermined value. 
Referring once more to the diagram ofconnections—Fig. 2— 
those connections enclosed in the dotted square are inside the 


cutting in and out switches ; 9, 10 and 11 are the cutting in 


and 2, 4, 8, 6 upper contacts, and 1, 7, 3,5 and 2, 8, 4, 6 
lower contacts on the reversing switch. We may say that these 


If we assume the train is just starting and all the lamps 


the current will flow through the various circuits in the 
following manner :—F'rom No. 1 battery to upper contacts 6 
and 8 to lamp switch and lamps back to No. 1 battery. A 


contacts 2 and 4 through the series winding and its diverter, 
poy through the lamp resistances to the lamps back to No. 2 
attery. 

When the speed has been increased sufficiently, the shunt 
winding will be connected to No. 1 battery to excite the shunt 
through contacts 6 and 8 to shunt coils and contacts 9 and 11 
back to No. 1 battery, thus ensuring the voltage being built 
up before the armature is connected with the batteries and 
amps. 

An increased speed will now connect 9 to 10 to 11, and 
the armature will supply current to the load in the following 
manner :—The current passes from the armature to contacts 
1 and 3, after which it divides, part going through the lamp 
resistances to the lamps and part going through the series 
winding and its diverter and contacts 4 and 2 to No.2 battery 
(which is the charge battery when running in this direction). 
The current from No. 2 battery will now join that from the 
lamps and pass through contacts 11, 10, 7 and 5 back to the 
armature. 

If only half lamps are required, the current will flow as 
before, except that there will be no circuit through one group 
of lamps nor through one of the lamp resistances, which 
were in parallel for full lights. In the event of no lights 
being used, the two batteries are placed in parallel by the act 
of switching the lights off, as already explained. In this case 
the current will flow in the following manner :—From the 
armature to contacts 1 and 3, after which it divides, part 
going to the series winding and its diverter and part to the 





‘* half light’’ lamp resistance. The current, after passing 
through the series winding diverter and lamp resistance in 
parallel, again divides, passing through both batteries and 
the shunt winding in parallel, and through contacts 11, 9, 
and 10 to 7 and 5 to the armature. 

We carefully noticed the running of the machine and 
its lamps under varying conditions of speed and load. First 
of all it may be said that the mechanical arrangements 
worked admirably. There was not the least trouble in 
reversing, closing the circuit, or opening it, and we may say 
that we tried everything under conditions a great deal more 
severe than those likely to be met with in actual service. 
Quite as good an account can be given of the electrical por- 
tion. As far as could be judged, the dynamo cut in at about 
a speed of 440 revolutions per minute. This, if was 
explained to us, represented, with the pulley provided, a speed 
of about 184 miles per hour. It could, of course, be made 
to represent any desired speed. The highest speed was over 
1500 revolutions, this representing a speed of over 62 miles 
per hour. From open circuit—that is, with the dynamo not 
at work and the battery only feeding the lamps—right up to 
highest speed the difference in pressure across the lamps which 
we observed was only about 1% volts. 

We have been supplied by the makers with two tables, 
setting out some results which they have obtained with this 























machine. Table I. records a series of readings taken one 
TABLE I. 

Speed, Lamp circuit. No. 1 No. 2 
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immediately after the other. It shows the voltage at the 
lamp terminals and the current going through them, and in 
dynamo and battery circuits at different speeds, these speeds 
being also shown in miles per hour for a given ratio of driving 
pulleys, which, however, it is explained, can be changed to 
suit the requirements of either express or local services. 
There are two lamp circuits, and when both together are 
on something over 19 ampéres pass. When one only is on 
something under 11 ampéres are used, Reading No. 1 was 
taken with the dynamo at rest and both lamp circuits on. 
Readings 2 to 6 are with the dynamo running and both lamp 
circuits on. Nos. 7 to 9 are with dynamo running and one 
lamp circuit only on. Nos. 10 to 13 are with all lamps 
switched off and both batteries in parallel for charging pur- 
poses, and No. 14 is with dynamo at rest and one lamp cir- 
cuit on. It is explained that the figures given are actual 
figures for the then existing condition of the two batteries, 
but will, of course, vary somewhat according to the relative 
conditions of the two batteries at any time. 














TABLE II, 
Speed. Lamp | No.1 | No.2 
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The figures in Table II, show the use of the diverter for 
adjusting the maximum ckarging current of the battery to 
suit the conditions of the particular service it may be engaged 
in. In this case, again, there is one continuous set of read- 
ings; Nos. 1 to 4 are taken with the diverter on the first point, 
which gives the smallest charging current, and Nos, 5 to 8 
are taken with the diverter on the 5th point, which gives the 
largest charging current. With the diverter on the 2nd, 3rd, 
or 4th points intermediate charging currents can be ob- 
tained. It should be noticed that both tables show that at 
the same speed the charging current is practically the same 
whether both lamps circuits or only one is on. It is claimed, 
in fact, that the system of regulation overcomes the defect, 
common to many other systems, of simply increasing the 
current charging the battery by the same amount as the 
current in lamp circuit is reduced. It is said to be practi- 
cally impossible to overcharge the battery, and that by 
reason of the provision of an easy means of adjusting the 
amount of charge to the requirements of the battery, the 
cost of maintenance should be considerably reduced. The 
makers state that the design and construction of the dynamo, 
governor, and switch gear have been carried out with, a view 
to making it as simple and robust as possible, so as to reduce 
the cost of maintenance, and that special attention has been 
paid to providing easy access to those working parts which 
require inspection, and to affording facilities for dismantling 
any parts of the gear when it becomes necessary. As far as 
our observation went there would appear to be every reason 
to suppose that they have realised their aims. The machine 
is a good mechanical job, and looks as though it would last 
and wear well. 








FinsBURY TECHNICAL COLLEGE OLD STUDENTS’ ASSOCIATION,— 
A Dining Club has been formed amongst members of the Associa- 
tion. e members of the club dine together once a month, and 
the meetings are strictly limited to members of the Association. 
Any member wishing to receive further particulars of the club 
should apply to the hon. secretary, Mr. H. W. Gregory, 1, 
Atherton-road, Forest Gate, E, 
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DOUBLE-CUTTING AND HIGH-SPEED PLANING | 
MACHINES.* 

By Mr. J. HARTLEY WICKSTEED, Past-President, of Leeds. | 
THE planing machine with its idle return stroke is necessarily 
inferior in principle, for the economical removal of material, to a | 
lathe with its continuous cutting action. 


surfaces are best done on planing machines, and this being so, the | double than by single cutting, even if the time taken by the idle table, or ta 
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with one tool, because they get so much less worn between the 
first cut and the last, partly because each tool _ takes alternate 
cuts, thus reducing the wear to half what a single 

subjected to on one joband with one setting ; and, further, because 
of the assistance which each tool has rendered to its companion in 
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tool would be | follows free, and thus, on a single cycle of the table, 


this furrow till the end of the stroke, when it receives a feed 
motion; it then cuts a further furrow in which its companion 
two furrows 
assuming a 
of the cycle 


have been cut of 


ual width and equal depth. Thus, 
feed of fin. at ras : “* 


reversal, then at the completion 


reparing clean metal at all the edges where the single tool would | jin. would have been traversed. 


ave had to face hard scale. It has accordingly been found that 
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Fig. 1—DOUBLE CUTTING PLANING 


problem of minimising the time spent on the idle return stroke has 
naturally received great attention, with the result that, in some 
cases, it has been reduced to one-tenth of the whole time spent on 
the complete cycle of the table. But, why do we not eliminate the 
idle stroke altogether by making the machine cut equally on both 
the forward and the backward strokes, and thus make its cutting 
action very nearly continuous’ 

It is hoped that in the following paper the conditions will be 
explained under which this is undoubtedly the most economical 
method, and also the conditions under which single-stroke cutting 
should be preferred. 

The recent development of change-speed reversing motors has 
overcome the chief objection previously existing to the extended 
use of the double-cutting principle. The previous objection to the 
use of a donble-cutting tool-box was that, with an equal speed to 
the planing machine table on both the forward and backward cut, 
it followed that, when the work did not permit of the use of both 
tools for want of clearance at the end of the stroke, as, for instance, 
when planing in a steam chest, and when therefore only one tool 
could be used, the absence of a quick-return motion on the idle 
stroke discounted the advantages gained on other work where 
double cutting could be employed. The variable-speed reversing 
motor removes this objection, because this drive can be set either 
to reverse at equal speeds for double cutting or to drive slowly on 
one stroke and quickly on the other, whenever it is convenient to 

lane only in one direction. Thus, in the machine illustrated in 

ig. 1, which is a Buckton double-cutting planing machine, to 
plane 10ft. square by 30ft. long, driven by a 30 horse-power Vickers 
reversing motor, with an auxiliary 3 horse-power motor for raising 
the cross slide and side tool-boxes, and for feeding and traversing 
all the tool-boxes, the table is driven at speeds varying between 
20ft. and 60ft. per minute on either stroke. The motor is regu- 
lated by varying the field strength, and will stand heavier inter- 
mittent loading at the lower speeds than at the higher. Hence, 
this motor will exert its full horse-power at all speeds, as the torque 
on the motor shaft is approximately inversely proportional to the 
speed. The resnlt of this is that the slower the speed the table is 
driven, the heavier is the cut that can be taken. In general, the 
machine cuts on both strokes, but the double-cutting tool-holder 
can be removed and a strong single tool-holder substituted, 
capable of carrying a long projecting toolstock for heavy cuts on 
steel, in any case where the work does not lend itself to double 
cutting. 

In planing cast iron the advantages of double cutting are two- 
fold ; for, besides having two feeds to the tool-box on each cycle 
of the table, the back-to-back tools mutually assist each other by 
chipping away the scale in front of them 1n either direction, so 
that each tool has clean metal to enter at all the edges of the 
casting with which it comes in contact. The tools are thus saved 





Constant Speed Motor 
3 Change Speed Gear box 
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MACHINE WITH REVERSING MOTOR 


return stroke were eliminated altogether. 
the back tool also makes it particularly advantageous for taki 

broad finishing cuts ; it does not require cranking back to preven 
making chatter marks, because it has no tendency to dig into the 
wotk. “For the same reason it can be advantageously used for 
cutting grooves with a parting tool. In these cases, although the 
double-cutting tool-holders are not changed, the back tool only is 


Nevertheless, plain | turbine casings, for example, could be planed true in less time by | the express 


It is astonishing to the author to see any machines put down f 
pa of planing engine base plates, machine me 

\ nk plates, with an idle return stroke, even if provided 

with gang tools, when two back-to-back tools would do al! such 


| work with much greater economy in the wear of the cutting tools 
| the wear and tear of the machine, cost of driving power, tho time 
| of doing the work, and the quality of the work done, 


It must be conceded, however, that for work of great variety 
and in some cases for special work, the bulk of it may only lend 
itself conveniently for cutting in one direction, and therefore tke 
saving of as much time as possible on the idle stroke is very advan. 
tageous. For instance, in planing railway switches, with heavy 
cuts on very hard steel, it would be dangerous to enter a tool in 


| the direction of facing the point, and consequently this special 


| and bolts which often project above the work and would 


work is done cutting on one stroke, and the quickest possible idle 
return. Also, in miscellaneous work fixed to the table by cramps 
Interf, 
with the 6in. over-run of the back-to-back tools, there are a ‘ey 
tages in cutting in one direction only. The consequence is, that 
on machines of moderate size, where it is practicable to get a \juick 
return of about 8 tol, it is hardly worth while to have a double 
equipment of tools and tool-holders, especially as on short jobs 
requiring right and left-hand tools for planing down vertical faces, 
or for pense. Pog for rounding the corners of the work, the 
single-cutting tool-box would be almost constantly in use. 

Fig. 2 shows a machine to plane 16ft. by 5ft. by 5ft. driven by a 
30 horse-power motor running at 600 revolutions per minuite 
whose power is delivered through belts to the machine. he belts 
do not shift on fast-and-loose pulleys, but are themselves tightened 
and loosened alternatively, and when at half-stroke of the | key 
pulleys each runs loosely in a loop under its respective pulley with- 
out touching it. The cutting speeds are 17ft , 35ft., and 60ft. per 
minute, and the return — 136ft. per minute. The machine has 
a self-contained countershaft, which may be belt or motor-driven, 
and two open belts, as has been said, to convey the reverse motions 
to the cutting and return strokes. One belt for the quick return 
is driven from the countershaft or motor spindle, the other belt 


The reverse position of | for the variable cutting stroke is driven through a three-speed 


gear-box. The gear wheels run in oil, and only one pair is in mesh 
at a time, namely, the pair giving the speed required for the cut 
in use. On account of the drum of this belt being driven through 
single-purchase gearing it runs in a contrary direction to the 
quick-speed belt, and therefore it reverses the machine without 
being crossed, which enables it to drop plumb round its pulley. 
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Fig. 3—PLANING MACHINE WITH SPRING FOR HIGH-SPEED RETURN 


inserted and the back stroke can be driven at 20ft. per minute, 
with an idle stroke, on the usual forward stroke, of 60ft. per 
minute. There are also occasions where it saves turning the work 
round end for end to have a tool available for planing up to an 
obstruction in either direction, 

The feed of the tool-boxes is effected by a continuous running 
belt pulley and a friction clutch, which is thrown in at each reversal 
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Fig. 2—-PLANING MACHINE WITH CONSTANT SPEED MOTOR 


from so much wear that, instead of two tools requiring more fixing, 
they require, on the whole, less fixing than a single tool, for the 
reason that the back-to-back tools so save each other from wear 
that they do not need to be removed and re-fixed during the pro- 
gress of the work for the pu of being re-ground. Also, the 
first roughing cut is more uniform if made with two tools than 





The Institution of Mechanical Engineers. 


of the machine, and permits the belt pulley to take one, two, or 


Each belt encloses a jockey pulley. The pedestals for the jockey 
pulleys are adjustable so that a endless belt never requires 


Cocke pulleys are thrown from the 


taking sae joining. Both j 

same rocking shaft, and when the reversing gear rocks this shaft in 
one direction the driving belt is tightaned by its jockey pulley, 
and when it rocks in the contrary direction the driving belt is 


loosened and the quick-return belt is tightened. The belts are 
endless belts from the makers’ works without any laced joints or 
metallic joints, and any stretch that ensnes in a new belt is taken 
up by moving the position of the jockey pulley. The grip of 
these open belts is so smooth upon their pulleys that there is 
not the slightest knocking on the gearing, at the reversals of 
the hi They th lves form a most perfect friction 
brake drive, and no cushioning device or friction coupling is re- 
quired to prevent knock at reversal. The belts are Sin. wide, 
and as they are not subject to contrary flexure round the jockey 
pulleys, and encounter no edge friction from belt striking forks, 
they are exempt from the elements of self-destruction usually 
found in heavy planing-machine belts. 

It is, perhaps, needless to say that the chief inertia in stopping 
or starting a belt-driven planer resides in the rim of the driving 
pulley. During the quick-return stroke the shaft of this pulley 
makes about 800 revolutions per minute, and it is obvious that if 
this shaft be driven by a pulley 24in. diameter with 8in. face, 
instead of a pulley 48in. diameter with 4in. face, the weights of 
the pulley rims would be about the same, but the peripheral speed 
of the one would be twice that of the other, and the inertia to 
contend with in the larger diameter pulley would be four times 
that in the smaller di pulley, although the belt driving power 
would be the same. Therefore, by using broad belts of low 
velocity instead of narrow belts of high velocity to deliver the 

wer of the motor on to the cut, the chief inertia has already 

n reduced enough to enable the return speed to be double 
without increasing the inertia of the pulley rim. Incidentally the 
broad slow belt is a better brake than the quick narrow belt on 
account of its broad surface and low velocity. 

The author does not claim to have discovered the advantages of 








| the broad slow belt for reversing pulleys, That principle was first 


introduced by Mr. W. C. Mitchell, and has been applied by him to 
many heavy planing machines. His system is that of tightening 
and loosening belts by jockey pulleys acting upon the outside of 
the belts, and the chief difference in the author’s system is that 
the ny 4 pulleys act upon the inside of the belts, and that the 
rocking shaft which works them is rocked from a crank-pin semi- 
revolving, so as to reach opposite dead centres at each reversal. 
The same system of a loose belt tightened from the inside is also 
applied to the feed motion. When the handle of its jockey pulley 


four complete revolutions before it isthrown out. Further changes | frame is lifted the feed motion runs continuously for traversing 


of feed are provided in a gear-box. 


If one tool alone is in action, | the tool-boxes and for raising the cross-slide. 


When the handle is 


the tappet at one end of the table is turned back so that the feed dropped the continuous motion ceases, but when the machine is 


does not operate on that reversal. 


running a lever from the rocking shaft, which throws the main 


The manner of double cutting is to fix both tools precisely back | jockey pulleys, pulls a pawl lever engaging into the frame of the 
to back ; in fact, the second tool is adjusted by simply yp. a it | feed-motion jockey pulley, and thereby tightens the feed belt 


into the furrow made by the-first tool. The back tool fol 


ows in | just at the end of the quick-return stroke 


; but as soon as this 
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: , as driven the first motion of the feed gear one 
str bap ole turned a stripping disc one-quarter of a revo- 
eta stripped the awl out of engagement, and allowed the 
handle to drop, loosening the belt, and at the same time pressing 
a brake upon the feed pulley to prevent overrun, and has given a 
feed of yyin. The stripping disc has four wipers, which, when all 
are in operation, strip the jockey pulley after the first motion 
feed wheel has made one revolution. ; 

‘The wipers can be turned down, and when only two are left in 
action the feed pulley receives two revolutions before the pawl is 
lifted and the feed becomes yyin.; and when only one is left the 
feed pulley receives four revolutions before the pawl is lifted and 
the feed becomes fin. But the first motion feed pulley drives 
through two change gearings, and when the quicker gear is thrown 
in the feeds obtained from the stripper plate become jin., din., 
and lin, By this simple automatic gear, therefore, six rates of 
feed are obtained varying from yin. to lin. The tool-boxes can 
be traversed without altering any clutches. : 

For example, assuming that a feed is operating upon one of the 
tool-boxes and that, to pass over a part that does not require 
planing, it has to be traversed 12in, to come up to its fresh cut, 
then, without making any change in the feed gear, but by simply 
holding the jockey pulley into the belt by its hand lever, the 
motion becomes continuous instead of intermittent ; but the 
moment the hand lever is dropped the intermittent feed motion is 
resumed. The direction of traverse is reversible by a handle. All 
the feed motions and the traversing motions of the tool-boxes and 
the raising and lowering of the cross-slide are effected by power 
from this same continuous running belt. The table is driven 
through a rack by Sellers’ -— gearing. The guides of the table 
and bed are flat horizontally and slightly undercut at the sides, 
The table therefore cannot lift under any circumstances, 

The plan view of this machine, Fig. 3, shows the arrangement of 
a reaction spring placed in the bed of the planing machine, which 
enables it to attain the speed named without distress upon the 
return belt or overload upon the prime mover, It will seen 
from the drawing that there is a boss cast on the second cross-bar 
at the front end of the bed, and abutting against this boss is a 
spiral spring about 2ft. long. Through this spring a screw shaft is 
passed carrying a collar to press against the outer end of the 
spring, and also carrying a heavy nut against which a lug, cast 
solid under the table, impinges. 

By turning the screw shaft, the nut can be traversed over a 
length of 16ft. into any F geo desired for the reversal of 
stroke. When the lug under the table impinges upon its nut, it 
moves the screw shaft endways, and by the collar at one end 
compresses its spring. On one end of the screw shaft a cam plate 
is carried on a crosshead, and the end movement of the screw 
carrying the cam plate with it moves the lever of the belt-striking 
gear, and thus the same thovement of the screw shaft compresses 
the reaction spring and reverses the drive. The synchronism of 
these two operations is not disturbed by turning the screw round 





Figs. 4 and 5—SPECIMENS OF WORK FROM SPRING- 
BALANCED PLANER 


and altering the position of the nut to adjust the length of 
stroke, and this can be done even while the machine is in motion, 
The place at which the table ends the cutting stroke always 
corresponds with the position of the nut, namely, anywhere over 
the 16ft. range of the screw shaft. The screw is lin. pitch, which 
is convenient when the operator is setting the stroke for exact 
clearance, as each full revolution of the screw alters it a known 
inch, The screws can be turned by hand so rapidly that an 
adjustment over a range of 10ft. can be effected in one minute. 
At the end of the screw shaft, passing through the spring where 
the cam-plate is placed for reversing the table from the cutting to 
the idle stroke, it will be seen that there is a little space between 
the cam-plate and the belt striking lever. This is to give a late 
cut-off to the belt striking gear so as to prevent the driving belt 
being loosened before the spring is sufficiently compressed. While 
the cam plate is passing through this space on the 60ft. cutting 
stroke it is compressing the spring wholly by the residual energy 
of the moving masses, and when the space is covered and the lever 
kicked the spring bas made a dead beat of 4in. The scale of this 
spring is 1 ton per inch, giving a terminal pressure of 4 tons, 

Thus, at the end of each cutting stroke, the spring being com- 
pressed din., there is, at the moment of the table reversing, such 
a thrust Ly it as will help to start it on its quick return 
journey. The quick returr belt is thereby greatly relieved, as it 
is not called upon first to take out the kinetic energy of the table 
and the revolving pulleys in one direction, and then to supply a 
further amount of energy to accelerate them in a contrary 
direction, but, instead of this, the whole of the residual energy of 
the revolving parts and of the moving table at the end of the 
cutting stroke are stored up in the spring and are immediately 
os by its reaction, to assist in starting up the quick return 
stroke, 

When the speed of cutting stroke is 60ft. per minute, more than 
the necessary amount of work is supplied to compress the spring 
by the kinetic energy of the moving parts, but when the table is 
driven at its slowest s of 17ft. per minute a little assistance is 
required from the drive at the end of the cutting stroke to com- 
plete the compression of the spring. Seeing, however, that the 
drive is from a constant speed motor and acts through 34 times 
the multiplying power of gear when the cutting speed is at its 
Slowest, it happens that at the very time when there is a 
deficiency of energy in the moving parts for the complete com- 
presse of this spring, there is a surplus of power in the drive, 
eyond what is required to complete the maximum cut, without 
putting any overload upon the motor. By the reaction of the 
pring described the table has a good send-off at the beginning of 

“ quick return stroke, and no dwell is perceptible at the point 
reversal ; there is no sfiéck on the gearing, and the curve of 
power diagram does not rise above the full-load line. In 
: arting up the quick-return motion the short spring delivers 0.66 
foot-ton of energy in 0.26 of a second, which is at the rate of 150 
Pitty per minute, which is at’ the rate of 10 horse-power 
uring the period of acceleration. ‘ 

The following detailed description will explain the action of the 
Spring. Picture, then, the table ready for starting its return 





stroke under the influence of a spring compressed to a load of 4 
tons and stored with 8 inch-tons of potential energy, which, being 
regulated by the speed of the return belt, it delivers to the table 
in 4in. of travel. ‘The 30 horse-power quick belt with this assist- 
ance is able to accelerate the table, and keep the speed up through- 
out the stroke, without heating the pulley. The machine will at 
all times work dead beat between two walls, and plane up to hin. 
landing. 

The reversal at the end of the quick-return stroke is dealt with 
quite satisfactorily by the broad belt on the 24in. driving pulley, 
and this belt motion is struck from the usual form of knocker on 
the table. 

The machine will work with certainty at full speed and let the 
tool drop without marking the work between landings of gin. for 
the start and jin. for the finish—Fig. 4. The reduction in idle 
clearance spaces and the command of good feed traverses, ranging 
from yyin. to lin., contribute greatly to the large output of work 
which has been realised with this machine. By this system of 
drive with continuous running prime mover, the full power of the 
drive is available at all speeds, and the heaviest chips can be taken 
at the slowest speed. 

The power of the machine, as described, is equal to a 10-ton 
pull upon the table at middle speed, and a 15-ton pull at the slow 
speed. The speeds given are such as could be worked continu- 


ously without heating or irregularity down to 12in. length of | 
stroke, and if made without a reaction spring, the return speed, | 


instead of being 136ft. per minute, would be 110ft. per minute, 
butif it were driven by shifting belts and without reaction spring, 
90ft. per minute. 


It will be readily understood that in proportion as machines are | 
made for lighter cuts, they can be returned at quicker speeds, | 
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SECONOS 
Fig. 6B—POWER DIAGRAM FROM 10ft. PLANING MACHINE 


because, as has been said before, the chief inertia lies in the rim 
of the driving pulley, and this rim must needs be made in propor- 
tion to the weight of the cut required. Thus, in a 4ft. square 
machine, with a 5-ton pull on the table, fitted with a reaction 
spring, the quick return of 160ft. per minute can be given, or in a 
quite simple machine for light cuts, with about 1-ton pull on the 
table, a return speed of 240ft. per minute is attained without the 
assistance of any springs. On the other hand, it should be borne 
in mind that, in a machine for extra heavy cuts requiring a 20-ton 


pull upon the table, the judicious return speed would be less than | 


those quoted in proportion as the power might be greater. 
Reverting finally to the 4ft. square machine just mentioned as 
returning at 160ft. per minute, Fig. 5 shows a photograph of work 


done with this machine on a 6in. stroke, making 80 reversals per | 


minute, and Fig. 6 is the power diagram taken at the time. 
In this machine there were two reaction springs, one of which 
was compressed by the table at the end of the cutting stroke, and 


the other similarly compressed at the end of the return stroke, so | 


the table ran in almost complete balance, as shown by the almost 
horizontal line on the power diagram. Each hump on that line 
shows a cycle of the table, 40 of these cycles being completed per 
minute, involving 80 reversals. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE CORROSION OF THE WESTERN AUSTRALIAN GOLDFIELDS 
WATER SUPPLY PIPES. 


Sir,—With reference to your article in THE ENGINEER of 
October 27th, 1911, page 444, dealing with this scheme, | enclose a 
remarkable photograph of the interior of a length of the pipe in 
It isa mere chance sample of many thousand pipes, I 


question. 





VIEW OF INTERIOR OF WESTERN AUSTRALIAN GOLDFIELDS WATER PIPE 


believe the photograph will be of interest to some of your readers, 

or at least to the commission of experts and the local board, as they 

appear to be ignorant of the state of the pipe when laid. 

‘o quote from your article, ‘‘ Within p ache years after it was 

put in use, evidence of serious corrosion was noted, notwith- 

= the supposed effective coating which had been applied 
at.” 





Can this ‘‘ serious corrosion” be wondered at after a glance at 
the photograph’? Vast numbers of these pipes lay scattered on 
the surface in the wilderness, exposed month after month to the 
fierce Australian heat. Literally, iron becomes so hot that it 
cannot be held, and the interior of these pipes was nothing short 
of a veritable furnace. Precisely what percentage of composition 
remained on the plates by the time the water finally 
through it would & difficult to guess, Again, the operation of 
dragging the heavy ‘‘ joint expander” through the interior of the 
pipe did not tend to improve the surface. 

The outside was often damaged in transport, and wherever the 
composition came off the pipes remained rusting. It is true the 
vanguard of the pipe gang dabbed over the rusty ends and patches ; 
but when steel once pits its days are numbered. So much for the 
effective coating! If these cy had been coated, wound with 
hessian, coated again, and laid beneath the ground at once, their 
life would have been prolonged many years. 

Neec less to say, I was on the construction of the scheme, and 
the object of the above remarks are simply to show that the pipe 
did not have a fair chance. I believe, if I remember right, that 
the extra cost of any other type of pipe twelve years ago would 
have been absolutely prohibitive. The pipe was laid by the 
Government. AGuAS CORRIENTES. 
| Egypt, November 3rd. 











MARINE SPEED REDUCING GEAR, 


Sir,—In your last impression you publish a description of a 
second attempt on the part of the British Westinghouse Com- 
pany, of Pittsburg, to overcome assumed difficulties in mechanieal 
speed-reducing gears in connection with steam turbines. Doubt- 
lessly it always reflects credit on engineers to investigate new 
problems thoroughly, in order not to be taken by surprise if 
difficulties arise. It is not so certain that equal credit is due to 
the application of new devices invented to meet difficulties, the 
existence of which has not been demonstrated. 

The hydraulic support of pinion bearings in case noise and 
vibration should prove excessive in such gears was a solution 
close at hand, and was provisionally protected by us in this coun- 
try over two years ago, and communicated to the Parsons Marine 
Steam Turbine Company. 

Since that time, however, we have had occasion to give the 
problem further attention, and have come to the conclusion that 
no elastic support is necessary if gears are made with that degree 
of accuracy which modern manufacturing facilities render pos- 
sible, and further, that inaccuracies of manufacture can never be 
compensated for by any such means as elastic support in one 
| plane. Several turbine gears of our manufacture, without any 
| such devices, are in satisfactory daily operation on constant full 
| load duty. 
| We would like to point out that gears in connection with steam 
| turbines, running at 1200 revolutions per minute only, are com- 
| paratively simple problems, as their pinions can be made suffi- 
| ciently large in diameter to avoid torsional deflections of any 

magnitude without being compelled to resort to extreme velocities. 

In connection with high-speed turbines of large power zve have 
found the torsional effects the most difficult to deal with, and we 
expect to be able, at an early date, to furnish you with complete 
| details of our remedy for this, not assumed but proved, difficulty. 
| THE PowER PLANT Company, LIMITED. 
| West Drayton, November 20th. 





| $rr,—Your leader of last week on “ Marine Speed-reduction 
| Gear as a Commercial Proposition ” will be read with much interest 
| by every one who is called upon to deal with machinery afloat. 
Having recently gone into the matter very carefully in the case 
| of a cargo steamer of 6000 tons deadweight propelled at 9 knots 
| by triple-expansion engines of 1200 horse-power, I am able to give 
| the following figures :— 
| Assuming the shafting, propeller and boilers to be retained as 
| at present, and turbines substituted for the main engines, the 
| turbines being driven at a suitable high s , and the speed 
| reduced by gearing to the present speed of the propeller, the cost 
of the alteration will be about £7000, while the saving in fuel will 
be about £1100 per annum, and the increased freight earned at 
3s. per ton deadweight will be about £190, a total of about £1290 
| per annum, or 184 per cent. on the outlay. In the case of cubic 
cargoes the increased freight earnings would be greater. 
= such a — — —— ns altering be vessel, it is obvious 
that in a vessel specially designed for a geared turbine propelli 
| plant better pont would be obtained. eee 
When shipowners fully appreciate the advantages of such a 
plant there will be a revolution in the engine-room of the tramp 
steamer. C. I. Davipson. 
London, E.C., November 20th. 





REINFORCED CONCRETE FOR STRONG ROOMS, 


Srr,—The report of the experiments made with an oxy-acetylene 
blow-pipe on this material are interesting as showing the effect as 
an experiment, but prove nothing 
as to the value of the material 
in its thief-resisting capacity. To 
ascertain this the material must 
be attacked in the most effective 
Manner, and no_ cracksman 
worthy of the name would think 
of putting the blow-pipe on a 
substance of this kind when it can 
be more easily tackled either with 
tools or by small quantities of 
high explosives. It does not take 
long to jump a small diameter 
hole into any concrete, and a very 
little fulminate or nitro-glycerine 
will shatter the surrounding 
material so that it can be removed 
piecemeal and the reinforcing- 
rods cut through with; the pipe 
neatly and expeditiously. he 
only way in which concrete can 
be useful is in the two following 
cases :—First, when it is so thick 
and bulky that the work of cut- 
ting through it by any means 
cannot be executed in the time at 
the disposal of the thieves or 
without making sufficient noise to 
ensure discovery; secondly, by 
so securing it, incorporated with 
the metal of the safe wall, that 
it affords a shield to the back 
portion of the plate, so that when 
the cutting blow-pipe has cut 
through the outer exposed part 
of the plate either in the form ofa 
ring or slit, this piece, although 
completely cut round, is still 
anchored by numerous studs to 
the safe itself, and cannot be 
prised 1p and removed so as to 
expose the protecting concrete, 

which cannot be well attacked with tools through the narrow slit 
| caused by the cutting jet of the blow-pipe. To attain this end it 
| would appear advisable to make the outer walls of the safe or 
| strong room in the form of three plates, the outer one of cemented 

steel carrying on the inside a number of stay bolts, by which it 
could be secured to an inner plate, leaving a space of an inch or so 
to be filled up with concrete. ‘his inner plate, in its turn, would 
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also be secured to a third in the same manner, care being taken to 
pitch the studs closely and in no regular order, and to weld them 
in by electricity or otherwise, so as to give no indication of their 
position on the outsid A « d plate of this description 
would be a difficult job to tackle with the limited amount of 
oxygen at the disposal of a burgiar, or with the small quantities 
of explosives possible in a city. Of course, given a fair field, no 
safe can be constructed by man which cannot be opened by 
another man with proper appliances. 
London, November 17th. 





‘WILLIAM SYKES.” 





THE LONGITUDINAL RAILWAY OF CHILE, 


Sik,—1 have just read in your paper of the 10th inst, the follow- 
ing raph macy 3 to my Government :— 

“The Government had undertaken to import labour to the 
extent of 2000 men in the second year of construction, barring 
Asiatics and negroes. This the Government had not done, and the 
contractors have a genuine cause of complaint against it in con- 
sequence,” 

e above quotation does not harmonise with the true facts of 
the case, because it is not the Chilean Government that under- 
took to import labourers to the extent of 2000, but the contractors. 
The only engagement the Government undertook was to pay the 
passages of the said labourers, and this the Government has been 
quite prepared to do, since the contract was signed, and this 
Legation has not only the instructions, but also the necessary funds 
ready to comply with the com of the engagement that falls upon 
the retin responsibility. 

Bat unfortunately the contractors have not up to the present 
time engaged the labourers, owing, perhaps, to difficulties out of 
their control ; and it is this hitch that has prevented the Govern- 
ment from carrying on this part of their contract. 

I should like you kindly to correct this statement, as it might 
hurt the reputation of the Chilean Government for unvaried readi- 
ness to comply with their engagements. 

PHILIP ANINAT, Secretary. 

Legacién de Chile, November 18th. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THE INSTITUTION OF ELECTRICAL ENGINEERS: ScoTTisH LovaL 
SEcTION.—207, Bath-street, Glasgow. Special meeting to discuss 
Revision of Articles of Association. 8 p.m. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS. — Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-upon-Tyne. Paper to be again 
discussed, ‘‘The Relationship between Residuary Resistance, 
Horse- power, and Forms of Vessels,” Mr. E. Saxton White. Paper 
to be read on ‘‘Certain Aspects of Ship Resistance as Disclosed by 
the Performance of the Corrugated-sided Vessel Monitoria,” Mr. 
Arthur H. Haver. 7.30 p.m. 

PHysicaL Society OF LoNDON.—Imperial College of Science, 
Imperial Institute-road, South Kensi mn,S.W. ‘The Maximum 
Value of the Electric Stress between Two Unequal Spherical Elec- 
trodes,” Dr, A. Russell. ‘‘The Cubical Expansion of Fused Silica,” 
Mr. F. J. Harlow. ‘‘On the Temperature Coefficient of Diffusion,” 
Mr. B. W. Clack. ‘‘The a Particles Emitted by the Active 
Deposits of Thorium and Actinium,” Messrs. E. Marsden and T. 
Barratt. ‘‘The Magnetic Transition Temperature of Cementite,” 
Messrs. 5. W. J. Smith, W. White, and S. G. Barker. 5 p.m. 
Council meeting at 4 p.m. 


SATURDAY, NOVEMBER 25ru. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Liquid Fuel ” Mr. F. S. L. John- 
son. 6.45 p.m. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS: GRADUATES’ SECTION.—Bolbec Hall, Westgate-road, 
Newcastle-upon-Tyne. ‘‘Some Notes on the Strength of Ships,” 
Mr. W. Ayre. 





MONDAY, NOVEMBER 27TH. 

THe INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. ‘‘Shipping on the Great Lakes,” Mr. A. E. Jordan. 
S p.m. 

Roya Society oF ARTs.—John-street, Adelphi, W.C. Cantor 
Lecture, No. 1, ‘‘The Carbonisation of Coal,” Professor Vivian B. 
Lewes. 8 p.m. 

THe RoyaL ScortisH Society or ARTS.—117, George-street, 
Edinburgh. Communication on ‘“ Ventilation,” with Lantern Slides 
and a Model Window, Mr. G. A. Chaddock. 8 p.m. 


TUESDAY, NOVEMBER 28ru. 


INSTITUTION OF CIVIL ENGINEERS.—Great George-street, West- 
minster, S.W. ‘Electric Lighting of Railway Trains, the Brake 
Vehicle Method,” Mr. Roger Thomas Smith. 8 p.m. 

JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. ‘Modern Methods 
of Water Softening and Purification,” Mr. J.J. Lassen. 8 p.m. 
This paper takes the place of the Presidential Address previously 
announced. 

WEDNESDAY, NOVEMBER 29ru. 

Roya Society or Arts.—John-street, Adelphi, W.C. 
Efficiency of an Aeroplane,” A. E. Berriman. 8 p.m. 

THE Sir JoHN Cass TECHNICAL INSTITUTE.—31, Jewry-street, 
Aldgate, E.C. The Prizes and Certificates will be distributed by 
Mr. H. Livingstone Sulman. 8 p.m. 

LIVERPOOL ENGINEERING SocieTy.—Royal Institution, Colquitt- 
street. Ordinary meeting. Paper, ‘‘The Evoluticn of the Modern 
Armour Plate for Warships,” Mr. J. S. Gillingham. 7.30 p.m. A 
Council meeting will be held at 6.45 p.m. 


“The 


FRIDAY, DECEMBER Isr. 

NORTHAMPTON INSTITUTE ENGINEERING SocreTy.—Northampton 
Institute. A debate on ‘‘The Prospects of the Technical v. the 
Practical Man.” 5.45 p.m. 

THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND. 
—Lecture Theatre, King’s College, Strand, W.C. ‘‘Cement,” Mr. 
Bertram Blount, F.1.C. 8 p.m. 

INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ SECTION.—Great 
George-street, Westminster, 8.W. ‘‘ Brake-lining Coefficients of 
Friction,” Messrs. J. and W. Legg. 8 p.m. 


MONDAY, DECEMBER 4ru. 

ROYAL SocieTy OF ARTS.—John-street, Adelphi, W.C. Cantor 
Lecture, No. 2, ‘‘The Carbonisation of Coal,” Professor Vivan B, 
Lewes. 8 p.m. 

THE Society oF ENGINEERS.—The Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘‘The Design of Tall 
Chimneys,” Mr. Henry Adams, 7.30 p.m. 

WEDNESDAY, DECEMBER 6ru. 

Roya Society or ARTS.—John-street, Adelphi, W.C. ‘‘British 
Guiana and its Founder, Storm van’s Gravesande,” Mr. J. A. J. 
de Villiers, 8 p.m. 

Farapay SocietTy.—Institution of Electrical Engineers, Victoria 
Embankment, W.C. ‘‘A Redetermination of the Density and 
Coefficient of Linear Expansion of Aluminium,” F. J. Brislee, D.Sc. 





“The Solution Volumes of Nitric Acid,” V. H. Veley, F.R.5S. 
‘“‘The Influence of the Physical Condition of Metals on Cathodic 
Over-voltage,” J. N. Pring, D.Sc., and J. R. Curzon, B Se. 
‘*Notes on Thermostats,” Professor Hugh Marshall, D.Se., F.R 8. 
‘‘Notes on Thermostats,” W. R. Bousfield, M.A., K.C. Notes 
on Thermostats and Devices used in connection with Thermostats, 
A. C. Cumming, D.Sc. In connection with this meeting there will 
be an exhibit of Thermostats. Dr. T. M. Lowry will exhibit Silica 
Mercury Lamps for Spectroscopic and Polarimetric Work. Mr. 
W. R. Cooper will exhibit the latest form of the Benkiie Primary 
Battery. 8 p.m. 


THURSDAY, DECEMBER 71x. 
THE INSTITUTION OF AUTOMOBILE ENGINEERS: (:RADUATES’ 
SEcTion.—13, Queen Anne’s-gate,S.W. Paper on ‘‘Carburation,” 
Mr. G. M. Junner. 8 p.m. 


SATURDAY, DECEMBER 9ru. 


BRITISH FOUNDRYMEN’S AssOcIATION.—Holborn Restaurant. 
Annual Dinner. 

FinssurY TECHNICAL COLLEGE OLD STUDENTs’ ASSOCIATION. — 
Sixth Annual Dinner will be held at the Trocadero Restaurant, 
Piccadilly Cirens, W. 7 for 7.30 p.m. 


MONDAY, DECEMBER 11tu. 

Roya Society or ArTs.—John-street, Adelphi, W.C. Cantor 
Lecture, No. 3, ‘‘ The Carbonisation of Coal,” Professor Vivian B. 
Lewes. 8 p.m. 

THE INSTITUTE OF MARINE ENGINBERS.—58, Romford-road, 
Stratford, E. ‘‘ Wireless Telegraphy,” with demonstrations, Mr. 
John McLaren. 8 p.m. 


WEDNESDAY, DECEMBER 13tu. 


Roya Society or Arts.—John-street, Adelphi, W.C. ‘‘ Con- 
tinuous Service in Passenger Transportation,” Mr. W. Yorath 
Lewis, 8 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's Insti- 
tute, Bride-lane, Fleet-street, E.C. ‘‘Methods of Dealing with 
Losses in‘Steam Plant due to Condensation,” Mr. Geo, Wilkinson 
and Mr. J. Rendell Wilkinson. 7.30 p.m. 

THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The Institution 
of Mechanical Engineers, Storey’s-gate,S.W. ‘Engine Design for 
ag Advantage of Horse-power Rating,” Mr. L. H. Pomeroy. 

p.m. 


THURSDAY, DECEMBER litu. 


Roya. Socigty OF ARTS.-——John-street, Adelphi, W.(. 
Section, ‘‘ Fisheries of Bengal,” Mr. J. Travers Jenkins. 


Indian 
1.30 p.m. 


SATURDAY, DECEMBER lé6rx. 
THE STEPHENSON SocietTy.—Visit to the Central London Rail- 
way’s Works and Generating Station at Caxton-road, Shepherd's 
Bush. Meet at Shepherd’s Bush Station, 3 p.m. 


MONDAY, DECEMBER 18ru. 
RoYAL Society oF ArTs.—John-street, Ky W.C. Cantor 
Lecture, No. 4, ‘‘The Carbonisation of Coal,” Professor Viviau B. 
Lewes. 8 p.m. 


TUESDAY, DECEMBER 19ru, 
PuysicaL Socrgsty oF LonpoN.—Annual Exhibition at the Im- 
perial College of Science, Imperial Institute-road, South Kensing- 
ton, S.W. Afternoon and evening. 


SATURDAY, DECEMBER 30rH, 
THE INsTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. Social Evening for the Junior Section. 8 p.m. 
INSTITUTION OF LOCOMOTIVE ENGINEERS.—St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C. ‘‘ Boiler Shop Design,” Mr. W. J. 
Bennett. 6.45 p.m. 








NorTHAMPTON INSTITUTE ENGINEERING SocieTy.—On Friday, 
November 17th, Mr. A. H. Perrett read a paper on ‘‘The Design 
of Electric Power Stations.” The object of this paper was to 
suggest certain re-arr: ments of plant in order to economise 
space. The author first dealt with some of the modern additions 
to power-house equipment, going somewhat fully into the question 
of aluminium versvs copper for the conductors in the station itself. 
After dealing with these additions to plant, the paper proceeds to 
describe various power stations in different parts of the world. 
From these certain deductions and suggestions are made for the 
design of power stations. The paper concludes with a discussion 
of the use of ice-making machinery for improving the load factor 
of the plant, and the author suggests the application of this 
principle to electro-chemical and electro-metallurgical processes. 
The paper was followed by a very interesting discussion. 


CULTIVATION OF WILLOws.—According to the Journa/ of the 
Board of Agriculture the willow is one of the most remunerative 
trees to cultivate, and the wood is readily saleable. The use of 
willows in connection with many engineering works is well known, 
and particularly as an aid to the prevention of denudation. They 
also make good wind screens, and the species known as salix repens 
is said to grow on sand dunes on the sea coast. At certain French 
coast resorts and golf links shelter has been obtained by the growth 
of willows. Some kinds of willows flourish on land subject to 
periodical flooding by sea water, and slightly brackish tidal water 
suits all the more vigorous kinds, but water-logged land and peat 
bogs are unsuitable for the growth of willows. e total cost per 
acre of preparing the land, planting, and attention, for the first 
year amounts to approximately £27, but is, of course, subject to 
considerable variation depending on circumstances, A reasonable 
and, in some cases, a handsome return may be expected after the 
first two or three years. 


THE INSTITUTE OF MgTALS.—The London meeting of the Institute 
of Metals will be held at the Institution of Mechanical Engi- 
neers, weg be se Westminster, S.W., on Tuesday, January, 
16th, and Wednesday, January 17th, 1912. The meeting will 
commence on Tuesday afternoon, when the President-designate 
(Professor W. Gowland, F.R.S.) will deliver his opening address 
on the subject of ‘‘Copper and its Alloys in Early Times.” The 
whole of Wednesday, January 17th, will, if necessary, be devoted 
to the reading and discussion of papers, amongst which may be 
mentioned the following :—‘‘ Properties of Certain Copper Alloys 
at High Temperatures,” by G. D. Bengough ; ‘‘ Further Experi- 
ments on the Inversion at 470 deg. Cent. in Copper-zine Alloys,” 
by Professor H. C. H. Carpenter ; ‘‘ The Influence of Oxygen on 
Copper containing Arsenic or ee. by R. H. Greaves ; 
the Nomenclature of Alloys,” by Dr. W. Rosefhain ; ‘* Poisoned 
Brass, and its Behaviour when Heated in Vacuo,” by Professor T. 
Turner ; and a paper by Dr. Carl Benedicks, of the University of 
Stockholm, dealing with some novel experiments on a zinc anti- 
mony alloy. The latter me rod the second to be contributed by a 
foreign member of the Institute in the past three months, will 
contain illustrations in colour reproduced by autochrome (natural 
colour) photography. In connection with the annual general 
meeting the third annual dinner of the Institute will take place in 
the evening of Tuesday, January 16th, 1912, The dinner will be 
held, as in previous years, at the Criterion Restaurant, Piccadilly- 
circus, W. 





THE IRON, COAL, AND GENER\L TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 


(From our own Oorrespondent,) 
Pig Iron Improvement, 
Iv is quite the rule to ask higher figures by 6d, pe 

for forward contracts this week. Seay fates are sed he 
March next. The market has been strengthened by the decided 
improvement in Cleveland and at Glasgow, where the ‘bea ring” 
movement seems to have spent itself, and advances in price with 
inroads into stocks are occurring. Principal local quotations are ;— 
Forge pig iron, Staffordshire common, 49s. 6d., minimum ; part- 
mine, 51s. 6d. to 52s.; best all-mine forge, 80s. ; foundry, 87s. 6d,: 
cold-blast, 115s.; Northamptonshire, 49s. to 50s.; Derbyshiro, 52: 
North Staffordshire forge, 51s. 6d. to 52s. 6d.; and best, 58s, to 





Advances in Manufactured Iron. 


Bar makers are exceptionally busy all round. There ig 
renewed talk of the probability of the standard for marked bars 
being raised 10s. per ton in the near future, unmarked bar pricos 
having now approached much nearer than formerly to best bar 
quotations, and thus largely removed the difficulty which pre- 
viously obstructed any rise in marked bar prices. The best bar 
figure now stands at 2s to £8 12s. 6d. All the “list” houses have 
as much work as they can cope with. Merchant barshave 
advanced to £6 12s. 6d. and £6 15s, per ton. North Staffordchire 
bars are in good request at the £7 basis, delivered at ports. Hoops 
are £7 to £7 5s.; tube strips, £6 12s, 6d. to £6 15s., and nail rods 
£7 15s, Common bars are at a minimum of £6 5s. per ton, h wing 
—" nearly 10s. per ton since the Belgians left this market 
alone. 


Galvanised Sheets Weak. 


Pak payne: sheet branch continues the one weak spot 
in the finished iron trade. There is no improvement; on the con- 
trary, quotations are even lower. Competition for business js 
exceedingly keen, and prices have fallen to a level which Midland 
makers repeatedly declare to be unremunerative. Quotations now 
range from £11 23s. 6d. to £11 7s. 6d., f.o.b. Liverpool. Black 
sheet mills are only moderately employed at £7 12s. 6d. to £7 15s, 
for 24 w.g. sheets, £8 2s. 6d. to £8 5s. for 27 and 28 w.g. sheets, 
and £7 10s, to £7 12s. 6d. for 20 w.g. 


Steel Trade and Rebates. 

Steel is extremely active, and there is no ditticulty in 
realising the full official rates. Merchants who bought before the 
disclosure of the rebate scheme consider themselves badly used, 
though the strength of demand secures them from loss. Practically 
no crude material is now being sold here by Belgium and Germany, 
and billets and sheet bars command higher rates for prompt 
delivery. Bessemer bars and basic bars of native makes are at an 
average of £5 per ton, and Siemens ditto £5 2s, 6d. Sir Alfred 
Hickman, Limited, of the Spring Vale Works, Staffordshire, 
announce their current prices of rolled steel as:—Bars, £7 ; engi 
neering angles, £6 10s.; plates, £7; tees, £6 17s. 6d.; flats, 
£6 15s.; channels also £6 15s,; and joists, £6 103. per ton, all less 
24 per cent, discount. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday, 
Pig Iron Strong. 

THE excellent tone in pig iron noted last week continues, 
and sellers of nearly all brands ask more money. In fact, so far 
as Scotch is concerned, makers have withdrawn quotations, and in 
this class prices must be regarded as nominal, Hematite is also 
dearer. In finished iron there is little change to note, and steel 
also rules fairly steady. , with the exception of best 
selected and tough ingot, is dearer, shows little change. 
Sheet lead and English tin ingots unchanged. 


Quotations. 

Pig iron: Lincolnshire, No, 3 foundry, 53s, tid.; Stafford- 
shire, 55s.; Derbyshire, 55s.; Northamptonshire, 54s. 10d. to 
55s. 3d. ; on ae ~ brands, 56s. 4d. to 56s, 10d. 
Scotch : Gartsherrie, .; Glengarnock, 61s. 6d.; Eglinton, 6ls., 
delivered Manchester. West Coast hematite, 64s. 6d. to 65s.; 
East Coast ditto, 62s. 6d. to 63s., both f.o.t. Delivered 
Heysham: Gartsherrie, 61s.; Glengarnock, 59s. 6d.; Eglinton, 
59s. Delivered Preston: Gartsherrie, 62s.; Glengarnock, 60s. 6d.; 
Eglinton, 60s. Finished iron: Bars, £7; hoops, £7 7s. 6d.; 
sheets, £8 to £8 2s. 6d. Steel: Bars, £6 15s. to £7 5s,; 
Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d. ; 
sheets, £8 to £8 5s.; boiler plates, £7 15s. to £7 17s. 6d.; plates 
for tank, girder, and bridge work, £7 to £7 5s.; English billets, 
£5 5s. to £5 7s. 6d.; foreign ditto, £4 18s. to £5; cold drawn 
steel, £9 5s. to £9 10s. Copper: Sheets, £73; tough ingots, 
£61 10s, to £62; best selected, £61 15s. to £62 10s. per ton; 
copper tubes, 83d.; brass tubes, 7d.; condenser, 8d.; brazed brass 
tubes, 84d.; rolled brass, 6{d.; brass wire, 6jd.; brass turning 
rods, 7}d.; yellow metal, 6}d. to 63d. per lb. Sneet lead, £19 5s, 
per ton. English tin ingots, £199 per ton. 


The Lancashire Coal Trade. 
The sudden spell of cold weather has caused a much 
firmer feeling to rule in house coal, and there is also a very fair 
movement in other departments. ()uotations rule firm. 


Smoke Abatement. 

A conference organised by the Smoke Abatement League 
of Great Britain is being held in Manchester this week. The 
first meeting was held in the Town Hall on Tuesday last, when 
the representatives from many municipalities were welcomed by 
the Lord Mayor. The presidential address was delivered by Mr. 
Gordon Harvey. Mr. E. D. Simon, the hon. secretary of the 
League, stated the four main lines of the League’s present action. 
They are :—First, to educate public opinion as to the urgency and 
practicability of smoke abatement ; secondly, to endeavour in all 
ways to increase the oe of gas and electricity for gee 
heating, and cooking ; thirdly, to stimulate the activities of local 
authorities with regard to factory chimneys by the employment of 
private smoke inspectors ; and fourthly, to forward any reforms of 
legislation that are likely to render the efforts of local authorities 
more effective. 


Engineering Trades. 

There is little change to report in connection with the 
state of the engineering trades of this district. Most branches, 
with the exception of the textile machinery makers and boiler and 
steam engine makers, are well employed, but there is still much 
room for improvement in prices, 


Barrow-IN-Furness, Thursday. 
Hematites. 

The condition of affairs in the hematite pig iron trade 
shows nochange. The general demand for iron is exceedingly 
quiet, and new business is of limited proportions, there still being 
no disposition on the part of steel makers or other users to order 
largely. A large proportion of the make at Barrow and also at 
Workington is going into immediate use at the companies’ own 
steel works, and the margin left over is being disposed of 
outside the district. Those makers who smelt wholly for 
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* are pretty well employed, but have 
the ae naa any a ditional furnaces into blast at 
sed Ne For special sorts of iron there is a steady demand 
resent, | Eotfield district and also from the Midlands. This 
tet however, is really only a small one. The output of high- 
me 1 is larger on account of the putting into operation of the 
at Backbarrow the other week. Prices are steady, 


0 at 
= a Se of Bessemer iron at 63s, per ton net f.o.b., and 


with 1 4 ahiate a 
«1 corts of iron are at about 68s. per ton, according to require 
; - Warrants are again idle after last week’s dealings, and 
eirlors are quoting 61s. 6d. per ton net cash, with 62s. 6d. at one 
month. 
Iron Ore. , 

The iron ore trade keeps pretty well employed in the 
Furness district. The total output, however, does not at all 
sompare with the results of a few years ago, and smelters at 
Barrow and elsewhere are obtaining supplies regularly from Cum- 
berland, besides foreign supplies. In the Cleator Moor district 


the ore trade is very busy—busier than for some time past—good 
orders being held from various sources. New supplies are being 
tapped in that district. Prices are about the same, with good 
average sorts at 10s. to 12s., and the best ores run up to 19s. 6d. 

r ton net at mines. Spanish ores are in steady request, and best 
Palities are being imported at 20s. per ton delivered to West 
Coast works. 


Steel. 
In the steel trade there is nothing very new toreport. The 
general demand for steel has not in any way expanded, and pros- 
ts are scarcely in that direction except for steel shipbuilding 
material. Local requirements are heavy, and likely to remain so 
for some time to come; but the Barrow Steel Company is not 
getting any share of the business, its plate mill having been stand- 
ing idle for about three years, No shipbuilding material is made 
in Cumberland, so all supplies for Vickers are drawn from Scot- 
land, Wales, and sometimes the East Coast. The rail mills are 
busy at Barrow and Moss Bay. Heavy sections are at £5 12s. 6d. 
to £5 15s. Little is on offer in light or colliery sections, and heavy 
tram rails represent a quiet trade. For tin bars there is a fair 
demand, and some of the other departments at Barrow are fairly 
busy. 
Shipbuilding and Engineering. 

These trades are busily employed in every department, 
and likely to remain so. On the battleship-cruiser Princess Royal 
there is a busy state of affairs. Her machinery is on board, and 
meny of the guns are mounted. The Chinese training cruiser is 
about completed. 


Fuel. 
There is a steady demand for coal at 12s, to 16s. per ton. 
Fast Coast coke is quoted at 20s. 6d. per ton delivered. Cumber- 
land coke is now being very largely used in the Workington 
district. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

MANUFACTURERS are able to report brisk employment in 
all their branches, and the plant and machinery in most depart- 
ments are likely to be kept fully employed for some time to come 
on orders already on the books. Prices are much firmer all round. 
The fact that orders continue to come in more freely than at any 
time during the year ied a ten encourages the hope that trade is 
undergoing a general and healthy revival. Toa great extent, of 
course, the upward move in pig iron which we noted last week, 
and which is still in evidence, is due to the fact that coal and coke 
contracts are being placed on a higher basis, and therefore higher 
prices must be quoted for pig iron ; but the consumption of pig 
iron is on a very large scale in this district, and users are anxious 
to cover their requirements well into next year. The prices of 
Lincolnshire iron given below are the official rates fixed as far 
back as April of this year, and as in the meantime better prices 
have been secured for bar iron and other manufactured products, 
it is not surprising that sellers of Lincolnshire iron are asking 
premiums of fully 1s, per ton on these old prices, 


The Coal Trade. 


The steam coal market does not show much alteration, 
despite the fact that the shipping season is practically over, for 
the demand on inland account is exceptionally good, the railway 
and industrial consumption being on a heavy scale. Collieries are 
not pressing sales in any direction, and for contract renewals 
advances ranging up to ls. 6d. per ton are being demanded. 
Current market prices remain :—Best South Yorkshire hards, 10s. 
to 10s, 6d. per ton; best Derbyshire, 9s. 6d. to 10s. per ton; 
second quality, 9s. 3d. to 9s. 9d. per ton, all pit prices. Gas coal 
is moving off very freely, owing to the increased requirements of 
= — for stocking purposes, and shipments, too, are on a 
large scale, 


House Coal. 

The colder weather has helped the house coal market, 
and quotations do not show any further weakness, Orders at 
collieries, however, have not increased to any great extent, as 
merchants are carrying rather heavy stocks. The subsidence of 
the strike scare has restricted fresh business a good deal, but, on 
the whole, collieries are not disposed to press sales, preferring to 
watch the course of events, and, in the meantime, increase stocks 
if necessary. There is now a better supply of empty wagons. 
Quotations :—Best Barnsley softs, 123. to 12s, 6d.; seconds, 
10s, 6d. to 11s.; best hand-picked brights, 13s, to 13s. 6d.; all per 
ton at pits, 


Slacks. 


_ As reported last week, contract renewals of works fuel 
are being arranged on the basis of td. to 9d. advance, prices in 
many cases being above open market values, which are as follows 
at pits:—Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 
53, 6d. to 5s, 9d.; ditto seconds, 4s. 3d. to 4s. 9d.; all per ton. 
The cause of prices for forward business being above present 
market rates is largely due to expectations of a much heavier 
demand than usual from the Lancashire cotton districts. 


Pig Iron 


The general advance in pig iron prices noted last week 
has made further headway. Some good business has been done in 
Rast Coast hematite, mixed numbers, at 69s, net, and this appears 
to be the lowest price accepted by the majority of sellers here, 
whilst ordinary West Coast qualities are firmer at 74s., less 24 per 
cent. discount. Local common irons are also much firmer, with 
premiums up to ls. per ton quoted on Lincolnshire basis rates 
given below. Derbyshire forge iron is much firmer at about 49s. 
Quotations :—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto, forge, 
49s, 6d.; ditto, basic, 52s.; Derbyshire, No. 3, 50s. 6d. to 5ls.; 
ditto, forge, 48s. 6d. to 49s, all per ton delivered Sheffield or 
Rotherham. Hematite prices are:—East Coast mixed numbers, 
68s 6d. to 693. net; West Coast ditto, 74>. to 76s., less 2h per 
cent. discount. Bar iron remains very steady, with almost fall 
employment at the mills, and it is freely predicted that a further 
= of 5s, per ton is imminent. Bar iron, £7; and hoops, £7 5s. 

he billet trade is very active, with almost a record production, 
ry — remain: Siemens, £7 5s, to £7 10s.; basic, £5 5s. to 





Finished Trades 

We dealt fully last week with the position of the heavy 
and light steel trades, and there is no alteration of — to 
note. ‘To summarise the position, one may say that full time, and 
in many cases overtime, is the rule in the four branches—arma- 
ment material (armour plate, guns, and projectiles); railway 
material (castings, springs, tires, axles, &c.); general engineering 
requisites and specialities (engineers’ tools, metal cutting saws, 
edge tools, and files) ; cutlery and plate. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 

THE upward movement is even more pronounced this 
week than it was last week, Cleveland warrants having risen 1s, 
since the 14th, and ls. 9d. since the commencement of the month, 
making the total advance on the minimum of the year 2s. 4d. 

rton. Prices have gone on improving so long without any ‘‘ set 
ack” that people are inclined to believe that a real revival has 
appeared, and that this is no mere spurt induced by speculative 
operations. They are acquiring confidence and are translating 
this into business, for they have bought rather freely during the 
last fortnight, not only for prompt but also for forward delivery, 
and they are keener to buy than producers are to sell. The 
influences that killed the usual autumn revival, which was making 
its appearance in August—the unquiet foreign political affairs 
and the labour troubles—have subsided, and there does not 
seem to be anything to prevent a continuance of the upward 
movement. Besides this there are better features statistically, 
which show that a brisker trade is being done; the most signiti- 
cant of these is the steady decrease in the stock of Cleveland 
pig iron in Connal’s public warrant stores. The quantity 
held on Wednesday was 570,231 tons, a decrease of 7289 tons this 
month, and of 31,242 tons since the recent maximum tonnage was 
reported. Cleveland warrants have this week touched 48s, cash 
buyers, a higher figure than has been reported since March last, 
and there has been very considerable briskness in the demand for 
them ; indeed, it is stated that outsiders have been tempted to 
come in and have a ‘‘flutter.”” Makers have booked excellent orders ; 
in fact, they have this week done better in this respect than at any 
time this year except in January. This has enabled them to advance 
their quotations 9d. per ton during the last few days. No.3 Cleve- 
land G.M.B. pig iron for f.o.b, delivery up to the end of the year 
has been raised to 48s. 3d. per ton ; No, 1 to 52s. 3d.; No. 4 foundry 
to 47s. 9d.; No. 4 forge to 47s. 6d.; and mottled and white to 
47s, 3d., while 6d. to 9d. per ton more had to be given for delivery 
over the first quarter of 1912, Not less than these figures will be 
accepted by either makers or merchants, but several of the pro- 
ducers quote more for and secure more than the above-named 
figure for their No. 3 quality ; indeed 50s., is obtained for one brand 
and 49s. for another for prompt delivery. The position in the 
Cleveland pig iron market is thus distinctly more favourable for 
makers than it has been for months, and prices that will leave a 
reasonable profit should now be secured. 


Hematite Pig Iron. 

Business in the East Coast hematite pig iron trade con- 
tinues to revive ; a very good demand has been reported this week, 
prospects have become quite encouraging, and prices are moving 
up even faster than the most sanguine looked for. Consumers, who 
have been holding back for long, are now keen buyers not only for 
— but also for forward delivery. The position of makers has 

en strengthened by the lessened severity of the competition 
with scrap steel and iron, The cheapness of the latter last month 
brought forward many buyers, who took it in preference to 
hematite iron. That has led to scrap becoming dearer, and it is 
not so freely offered. Hematite iron, therefore, is in brisker de- 
mand, and sellers who a fortnight ago were accepting 60s. 6d. per 
ton for mixed numbers now quote 61s. 6d. for delivery up to the 
end of the year, and 62s, 6d. for delivery over the first quarter of 
1912. Deliveries are brisk and stocks comparatively small in 
makers’ hands, while there is no hematite at all in the public 
stores. 


Ironmaking Materials. 


The prices of ore and coke are still going up, so that the 
pig iron makers do not get much relief from the advances 
they have recently been able to realise. Merchants are 
asking 20s, 3d. to 20s. 9d. for Rubio ore c.i.f. Tees early 
delivery, and 21s. for delivery over the first half of next year, but 
they do not find consumers willing to pay such figures, and the latter 
are, therefore, little better than nominal. The rates of freight 
make Rubio and all foreign iron ores dearer, for shipowners have 
put up their charges very substantially indeed; the rate from 
Bilbao to Middlesbrough is now 6s. per ton—a rise of over 40 per 
cent. recently. Swedish iron ore—Gellivara—has been raised in 
value, the quotations ranging from 2ls. 6d. to 25s, delivered at 
North-East Coast ports. On account of the dearness of Rubio ore 
ironmasters here are getting supplies of ore from a much wider 
range than ever before, a considerable tonnage being received from 
Canada, India and South America. From India the ore is 
conveyed at low rates in the liners that come to the Tees for rails, 
pig iron, &c. Coke has been further advanced in price, and still 
higher prices are looked for now that the over-production has been 
stopped, and increased consumption is reported both at home and 
abroad. Most manufacturers are realising for furnace coke for early 
delivery to Middlesbrough furnaces 15s. 3d. per ton, and 15s, 6d. 
has this week been paid in many cases, while for delivery over the 
first half of next year fully 16s. per ton must be given. The coal 
trade is so brisk and prosperous that there is less coal available for 
coke making, the colliery owners finding it more profitable to sell 
the coal as coal ; fully 10s. 6d. per ton is obtainable for ordinary 
coking coal, and 9s. 6d. for coking smalls. Not only is there a 
better demand for coke for inland consumption, but export require- 
ments are increasing. 


Manufactured Iron and Steel. 

There is no slackening in the demand for finished iron and 
steel. Works, asarule, are employed to their fullest capacity, 
and manufacturers report that they are well supplied with con- 
tracts for next year’s execution. The outlook, indeed, for next 
year is very encouraging, and it promises to be an even better 
period than 1911 has been. That manufacturers have done well 
during the past twelve months is apparent from the reports which 
have within the last few days been given by the directors of 
several of the leading public companies in this district. These 
bear out to the full the reports which have been given in these 
columns as to the condition of the finished iron and steel industries 
during the last twelve months, There is no doubt that the issue 
of jsuch favourable reports has had a good influence on the 
market, as it is several years since such good results were 
obtained. Both finished iron and steel manufacturers are quite in 
a position to maintain their prices, as they do not need to press 
for work. They are keeping up their quotations in every branch, 
but have made no changes this week. 


Shipbuilding 

There is no lack of work at the shipyards, nor is there 
likely to be for a long time to come, plenty of orders being still 
forthcoming ; indeed, it is stated that there are more offered than 
the builders can undertake, and shipowners who want new vessels 
have now to pay pretty stiffly for them. R. and W. Hawthorn, 
Leslie and Co. have just booked an order for a steamer of 8000 
tons deadweight for the Leyland Line, and William Gray and Co., 
of West Hartlepool, have received an order for three large cargo 





steamers for F. C. Strick and Co., of Liverpool, as well asa steamer 
for Sota and Aznar, of Bilbao. Irvine’s Shipbuilding and Dry 
Dock Company, Limited, West Hartlepool, has received an order 
for two cargo steamers of about 10,000 tons each for the Holland- 
America Line, and also for two for Elder, Dempster and Co., of 
Liverpool. 


Engineering 

Business shows steady improvement, and prospects are 
more encouraging, but, taking the annual report of Richardsons, 
Westgarth and Co., Limited, Middlesbrough, Hartlepool, and 
Sunderland, as a criterion, the last twelve months in marine engi- 
neering have not been very encouraging. The operations of the 
company were carried on at a loss of £6475, and there is a debit 
balance against the company for — of £24,725, that being 
due mainly to the protracted shipy: strike from September to 
December, 1910, unprecedented competition, and some unre- 
munerative contracts. Owing to the strike the marine engineering 
shops of the company were at a sandstill for fully one-third of the 
year. It will be remembered that some two years ago Lord 
Furness promulgated a scheme for amalgamating the North- 
East Coast engineering firms, which did not, however, find favour 
with the trade. In the report of Messrs, Richardsons, Westgarth 
and Co. his lordship has a strong reference to that proposal, for 
he says that ‘‘ competition has been intensely severe, and prices 
have been cut down to so unremunerative a level that in the 
interests of all concerned in the industry it is imperative that 
some scheme of mutual co-operation should be formulated in order 
to arrest the present unnecessary wastage of capital.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


Large Business in Pig Iron Warrants. 

THE pig iron warrant market has been strong since last 
report, the tendency of prices continuing upward. A very large 
amount of Cleveland iron has changed hands, and the demand 
seems to be gathering in strength. Outside dealers have taken up 
large lots, so that the basis of the market has been materially 
widened. Prices now current, compared with three weeks ago, 
show an advance of fully 1s. 6d. per ton. About as much iron is 
now purchased in one day as recently occupied the market for the 
better part of a week. There can be little doubt that dealers are 
looking forward to an increasing demand for export to the Con- 
tinent and elsewhere. The week’s transactions in Cleveland 
warrants have been at 47s. 14d. to 47s. 10d. cash, 47s. 6d. to 
48s. 1d. one month, and 48s, to 48s. 84d. three months, and the 
dealing appears to have been pretty well balanced for all the times 
mentioned. Some business has also been done for fixed dates, as, 
for example, 47s. 104d. for twenty-one days and 48s, 6d. for 
delivery on 30th January. 


Seotch Pig Iron Trade. 

Scotch pig iron has benefited to a considerable extent by 
the activity and strength in the warrant market, and likewise by 
the improvement in the English and continental markets. Prices 
have been hardening for several weeks, and nearly the entire list 
of ordinary and special brands now shows an advance of 6d. to 
1s. 6d. per ton from the rates prevailing about the end of October. 
Free at ship at Glasgow, Govan and Monkland, Nos. 1, are 
quoted 57s.; Nos. 3, 56s.; Carnbroe, No. 1, 60s. 6d.; No. 3, 
56s. 6d.; Clyde and Calder, Nos. 1, 62s. 6d.; Nos. 3, 57s, 6d.; 
Gartsherrie, No. 1, 63s.; No. 3, 58s.; Summerlee, No. 1, 63s.; 
No. 3, 58s.; Langloan, No. 1, 63s. 6d.; No, 3, 59s.; Coltness, 
No. 1, 52s. 6d.; No. 3, 58s, 6d.; Eglinton, at Ardrossan or Troon, 
No. 1, 57s.; No. 3, 56s.; Glengarnock, at Ardrossan, No. lI, 
65s. ; No. 3, 60s.; Dalmellington, at Ayr, No. 1, 58s.; No. 3, 
56s.; Shotts, at Glasgow or Leith, No. 1, 63s.; No. 3, 58s, 6d.; 
Carron, at Grangemouth, No. 1, 54s.; No. 3, 59s. per ton. The 
five furnaces thrown out of blast some time ago by an accident 
are again in operation, and there are now 84 furnaces blowing in 
Scotland, compared with 79 last week, and 86 at this time last year. 
The rise in prices has increased the inquiry on the partof home users, 
and it is expected that the exports will also benefit by the general 
activity in the markets. Reports are in circulation with reference 
to threatened competition of American pig iron; but it is not 
believed that business of this kind is likely to grow to any large 
extent. The immediate effect may pussibly moderate in a certain 
degree the bullish movement now affecting the market, 


Improvement in Hematite Iron. 


The demand for hematite pig iron has been increasing. 
Several thousand tons of Cumberland hematite warrants were sold 
in our market this week at 62s. 3d. cash and 63s. 3d. for delivery 
in three months. Considerable fresh purchases of Scotch hematite 
are reported, and the price is now 65s. for West of Scotland de- 
livery. It is understood that a large amount of iron has been 
acquired for delivery over periods somewhat below the figure last 
mentioned ; but makers are now inclined to name even a some- 
what higher rate. Prices of hematite have been comparatively 
low during a large part of the year, and the high charges for ore 
render it desirable that makers should participate in the 
general improvement now taking place. There has also been a 
comparatively good business done in Middlesbrough hematite, 
about 62s. 6d. per ton. 


Finished Iron and Steel. 


The business in steel, both for home use and export, has 
been increasing, although the orders placed are admitted to be 
smaller than might have been obtained but for misunderstandings 
with regard to the rebate system. Orders coming to hand direct 
from shipbuilders are understood to be for the most part those of 
consumers who formerly were in the habit of dealing directly with 
makers, Astotheshipbuilders generally, itis reported that they will 
probably hold a conference soon for the purpose of arriving at some 
method of common action. The merchants are understood to be hold- 
ing back orders wherever possible in the meantime. On the other 
hand, the state of the steel makers appears to be, if anything, 
rather more busy than it was a week ago, and a great weight of 
material is being delivered to the shipyards. There is also a good 
export demand for plates, bars, sheets and other steel goods. 
For black sheets the demand is exceptionally large and pressing. 
In the malleable iron department the works are kept fairly well 
supplied with orders. Makers do not seem to be looking very far 
ahead, but most of them expect to have good employment at least 
to the end of the year. Advances of prices and improved demand 
in England have had a good effect here, and the foreign competi- 
tion is now comparatively slight. 


The Coal Trade. 


A large business is being done in the various departments 
of the coal trade, and there has been a steady upward movement 
in prices in the last few weeks, such as leads consumers to consider 
their position. Neither sellers nor buyers seem inclined to do 
other than busi for i diate or early delivery. Sellers have 
their hands pretty full meeting present requirements of their 
customers, while buyers are hoping that with the turn of the year 
there may come a relaxation of present values. The coal shipments 
at Scotch ports show a considerable increase. The foreign demand 
is fair, but the home trade is of even moreimportance. Coastwise 
business is on an extensive scale. F.o.b. at Glasgow, steam coal is 
quoted 10s. 6d. to 11s., and ell and splint lls. 3d. to lls. 6d. per 
ton, inland prices being considerably higher. The demand for 
manufacturing purposes continues strong, and the home house coal 
trade has been expanding owing to colder weather. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THERE was no abatement of storms last week, with the 
result that steamers were delayed, many a week and some a fort- 
night, and the accumulation of stocks of coal seriously interfered 
with busi and required great tact on the part of buyers and 
sellers. In many cases concessions were unavoidable. It was 
noticed on ’Change, Cardiff, that the pressure for prompt steamers 
was often acute, and this was displayed in great part by Italians 
in respect of coal and freight. 


Present State of Trade. 

There is less labour friction and uncertainty, and during 
the last few days a more tranquil feeling was shown. This was 
owing to the action of the Miners’ Federation of Great Britain, 
which has wisely decided against an i diate strike, and advised 
the continuation of negotiations. On Tuesday there was more 
animation shown. It was felt that weather difficulties were lessen- 
ing, and that a large arrival of delayed steamers was certain. On 
‘Change it was agreed that, with deliveries so much in arrear and 
Christmas getting near, customers would be pressing for supplies. 
Reports, too, were rife that Welsh coal was getting short at Port 
Said, Marseilles, and the Atlantic islands, and advanced freights 
were being paid in these and other directions. Record figures 
were reached on the Cardiff market Tuesday. In the Medi- 
terranean trade lls. 9d. was repeated for Venice for the second 
time since the present boom, and 12f. represented an advance of 
2f., and the highest within recent years. With regard to 
contracts, fresh inquiries are being made on Italian account, both 
from collieries direct and from merchants. The British Navy 
contracts are not yet complete, but a period of extreme pressure 
is likely, and higher prices are being discussed. 





Latest Quotations. 

Steam coal :—Best Admiralty large steam, 16s, 9d. to 
17s. 3d.; best seconds, 16s, to 16s. 6d.; ordinaries, 15s. to 15s. 9d.; 
best drys, 16s. to 16s. 9d.; ordi drys, 15s, to 15s. 6d.; best 
washed nuts, 14s. to 15s.; pees 13s. 6d. to 14s. 6d.; best 
washed peas, 12s. 6d. to 13s. 6d.; seconds, 11s. to 12s.; best bunker 
smalls, 7s. 9d. to 8s.; best ordinaries, 7s. 3d. to 7s. td.; cargo 
smalls, 6s. to 6s. 6d.; inferior smalls, 5s, 3d. to 5s. 9d.; best Mon- 
mouthshire black vein, 15s. 3d. to 15s. 6d.; ordinary Western 
Valley, 14s. 6d. to 14s. 9d.; best Eastern, 13s. 9d. to 14s. 3d.; 
seconds, 13s. 3d. to 13s. 6d. Bituminous, 17s. to 18s.; best 
ordinaries, 143. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d. 
brush, 18s. 3d. to 13s. 9d.; smalls, 10s. 3d. to 10s. 6d.; No. 2 
Rhondda, 12s. 3d. to 12s. 6d.; through, 9s. 6d. to 10s.; smalls, 
63. 3d. to 6s. 9d. Patent fuel, 16s. to 17s. Coke: Special 
foundry, 24s. to 25s.; foundry, 17s. 6d. to 2Us.; furnace, 15s. 6d. 
to 163. 6d. Pitwood, 29s. to 30s., ex ship. Coal and patent 
fuel, f.o.b. Cardiff, Penarth, or Barry Dock, cash 30 days, less 2. 


Newport (Mon.) Coal. 

The port had again to suffer like the others from the 
long-continued storms, which materially lessened totals, and 
thoroughly interfered with colliery business. Collieries have been 
in several cases blocked, but it is again satisfactory to note that 
the demand for Welsh coal has been well sustained, and notwith- 
standing the trouble of shippers 76,143 tons were despatched. 
Latest arrivals much heavier. Stock being so heavy prevented an 
immediate rise in price, but sellers are expecting to secure harder 
figures ; tendency for December delivery is already stronger for 
both large and small. There is some anxiety about a railway 
strike, and this is affecting foreign buyers. House coals firm. 
Latest quotations in fuel and coke firm :—Best black vein, 15s, to 
15s. 3d. ; Western Valley, 14s. 3d. to 14s. 6d.; Eastern, 13s. 6d. 
to 14s.; other kinds, 13s. to 13s. 3d.; best smalls, 7s, 3d. to 
7s. 6d.; seconds, 6s. 9d. to 7s.; inferiors, 6s. tc 6s. 6d. Bitu- 
minous: Best households, 16s. to 17s.; seconds, 15s. to 15s. 6d. 
Patent fuel, 16s. to 16s. 6d. Coke: Foundry, 17s. to 20s.; 
furnace, 15s, 6d. to 16s. 6d. Pitwood, 28s. to 30s., ex ship. 


ee 


Swansea Coal. 

Compared with the total for the corresponding week of 
last year, the coal export was the highest on record, showing an 
increase of 52,000 tons. The Samlet dispute has ended, like the 
majority, and a settlement was arranged after about a fortnight’s 
struggle. Latest:—No material alteration, but the anthracite 
market continues firm and the undertone good. Demand for 
Swansea Valley large well maintained; values fully realised the 
last figures. Red vein a shade firmer, prices marked up; machine 
nuts and cobble scarce. German nuts slightly easier, beans and 
peas difficult to secure, rubbly culm and duff weak, small steam 
easy. Anthracite coal, best large malting, 21s. to 23s. net ; second, 
19s, 6d. to 20s. 6d. net; big vein, 18s. 6d. to 19s. 6d.; red vein, 
12s, 6d. to 13s. 6d., less 24; machine-made cobbles, 19s. 6d. to 
22s.; “ Paris nuts, 22s, 6d. to 25s. net; French nuts, 223. 6d. 
to 25s. net; German nuts, 23s. 6d. to 25s. net; machine-made 
large lls. 9d to 13s. 3d. net; rubbly culm, 5s. 3d. to 5s. 9d.; 
duff, Lm to 3s. 3d. net. Steam coal: Best large, 17s. to 18s. 3d.; 
seconds, 13s. 6d. to 14s, 3d.; bunkers, 10s. to 11s.; small, 6s. to 
7s.; all less 24. Bituminous: No 3 Rhondda, 17s. to 18s.; through, 
13s, 9d. to 14s, 3d.; small, 10s. 3d. to 11s., all less 24 ; patent fuel, 
14s, 6d. to 15s, 3d., less 24. 


Iron and Steel. 


An additional heating furnace at the Duffryn Works has 
considerably added to the output there. Employment on the coke 
bank and at the Landore blast furnaces has been very active— 
almost, if not quite, a record. Latest pig iron quotations, 
Swansea Metal Exchange: Hematite, mixed numbers, 62s. 6d. 
cash, 623. 9d. month; Middlesbrough, 47s. 10d. cash, 48s. 14d. 
month ; Scotch, 53s. 10d.; Welsh hematite. 67. 6d.; East Coast 
and West Coast same, c.i.f. Steel bars, Siemens and Bessemer, 
£4 15s. to £5. Iron ore, 19s. to 20s. 


Tin-plate. 


Very high totals were again reached last week. Shipments 
from Swansea amounted to 163,413 boxes, and receipts from works 
114,443 boxes. Stocks now total 133,433 boxes. All-round 
activity was to be seen in all but one direction, and that was at the 
Glantawe Works, where a strike has been waged, but is not likely 
to be of long endurance. Mr. John Hodge visited the men on 
Saturday evening, and his well-known influence may be expected 
to have done good. The question is further to be brought forward 
on the 27th instant by the Labour Committee if not settled before. 
Latest Swansea reports:—The improved inquiry for tin-plates 
noticeable during the last two or three weeks has gradually 
widened, but the prices consumers are willing to accept are not 
adequate, taking into consideration the substantial rise in the 
price of tin, with the prospect of the price of this metal being 
maintained, and also the undoubted improvement in iron and 
steel. Manufacturers find themselves in a very difficult position, 
as the American works are supplying about 75 per cent. of the 
American demand at prices which do not cover cost in Wales. 
Americans are also seriously competing in other markets. The 
cost of manufacture in South Wales has a tendency to rise, making 
it more difficult to meet American competition. Latest quota- 
tions:— Ordinary cokes, 133. 9d. to 133. 103d. per bex; another 
quotation, 13s. 6d. to 13s. 74d. Ternes, 24s. 6d. C.A. roofing 
Finished black 
Galvanised sheets, 24 g., £11 to £11 5s. 
Other quota- 


sheets, £9. Big sheets for galvanising, 30g , £9. 
plates, £11 to £11 5s. 
lock tin, £197 103. cash, and £189 three months. 


tions :—Copper, £57 8s. 9d. cash ; £58 2s. 6d. three months. 
Lead: English, £16 7s. 6d.; Spanish, £15 17s. 6d. Spelter, 
£26 15s. per ton. Silver, 26d. per oz. 








ALTERNATING CURRENT MOTORS FOR 
ELEVATORS. 


Some interesting points concerning alternating current motors 
designed for elevator service are given in a =a some little 
time ago before the Pittsburg Section of the American Institute 
of Electrical Engineers. The author is Mr. W. H. Patterson. of 
the America Westinghouse and Manufacturing Company. The 
squirrel-cage motors considered are constructed with high resist- 
ance end rings, the resistance of these rings having a value which 
gives maximum torque at starting. They will develop about twice 
full load torque, and when connected directly across the line they 
take about two and a-half times full load current. They are 
controlled with a simple switch. The idea of increasing the 
resistance of the end rings of the rotor of a squirrel-cage motor is, of 
course, old, but to provide end rings which will enable the motor to 
start with maximum torque is somewhat uncommon. Under most 
conditions where a motor is in continuous use this practice would 
become prohibitive on account of the loss of energy which it 
involves, but for intermittent service, such as that met with in 
the operation of elevators, the scheme may have its points. 
Increasing the resistance naturally lowers the efficiency, and 
decreasing it lowers the torque. A pointin favour of these motors 
is that they lend themselves to more constant acceleration. 

The torque required of the motors decreases after starting, 
and since the torque of an ordinary squirrel-cage machine increases 
as the speed increases, this increased torque of the ordinary motor 
has been found to cause a sudden and disagreeable acceleration. 
It is stated that the best results were obtained when the slip was 
20 per cent. The full load power factor is shown to be about 
80 per cent., and the full load efficiency 70 per cent. The author 
remarks that whilst this efficiency may appear somewhat low, it is 
to be remembered that the efficiency of an elevator motor is of less 
importance than its other characteristics. The power factor of 
the motor at starting varies from 70 per cent. to 80 per cent. 

Some curves given by the author show that the performance of 
motors with wound rotors is somewhat better as regards starting, 
for they develop twice full load torque with twice full load 
current. Motors with wound rotors, however, need external 
resistances, whereas those having fairly high resistance rings and 
started with full pressure need no switch gear beyond that 
required for connecting the stator leads to the mains. The 
conditions governing the size of motors were discussed. It was 
shown that the normal rating is of slight importance as compared 
with the torque developed. Squirrel-cage motors of this description 
are made in sizes up to 18 horse-power, this being the limit owing 
to the starting current. 

It will be observed that these motors are considerably larger 
than machines generally directly connected across the mains, 
The limit for ordinary squirrel-cage motors started in this manner 
is usually 5 horse-power. It is to be remembered, however, that 
these motors may take a starting current of from 44 to 7 times full 
load current, whilst the motors referred to in the paper only take 
24 times full Joad current at starting. The motors are used for 
goods elevators working at speeds up to 100ft. per minute, and 
for passenger elevators working at speeds up to 150ft. per minute. 
Motors with wound rotors are said to be satisfactory for all speeds 
up to 250ft. per mmute. 








LAUNCHES AND TRIAL TRIPS. 


INDRAPURA, twin-screw steamship ; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Indra Line; 
dimensions, length 490ft., breadth 61ft., depth 44ft.; to carry 
cargo ; engines, twin-screw, indicated horse-power of each engine 
about 2700, pressure 200 lb. per square inch; constructed by 
the Wallsend Slipway and Engineering Company, Limited ; launch, 
October 10th. 

MontTARO, steel screw steamer ; built by the Clyde Shipbuild- 
ing and Engineering Company, Limited ; to the order of Messrs, 
Burns, Philp and Co., Limited, of Australia ; dimensions, length 
360ft., breadth 47ft., depth 26ft.; to carry 4800 tons; launch, 
October 24th. 

AUSTRAL, steamship, 500 tons; built by Mackay Brothers, 
Alloa, N.B.; to the order of South American fowners ; engines by 
W. V. V. Lidgerwood, Coatbridge ; launch, November 15th. 


CAIRNGOWAN, cargo steamer ; built by Wm. Doxford and Sons, 
Limited, Sunderland ; to the order of Cairn Line of Steamships, 
Limited, Newcastle-on-Tyne ; dimensions, length 382ft., breadth 
51ft., depth 27ft. 9in.; trial trip, November 17th. 

JIQUILISCO, steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Salvador Railway Com- 
pany, Limited ; dimensions, 200ft. long, 32ft. beam; to carry 
mails and passengers ; engines, triple-expansion ; constructed by 
Swan, Hunter and Wigham Richardson, Limited; launch, 
November 17th. 








CATALOGUES. 


LANCASTER AND TONGE, Limited, Pendleton, Manchester.—This 
firm has sent us a catalogue of specialities, including steam traps, 
steam dryers, pistons, and piston rings, including the Lancaster 
limit rings, metallic packings, and machine-moulded gear wheels, 

Ep. BENNIS AND Co., Limited, Little Hulton, Bolton —This book 
contains illustrations and descriptions of the leading types of 
machines built by this firm. They are divided into four classes :— 
(1) Stokers of the sprinkler type ; (2) stokers of the coking type ; 
(3) chain grate stokers ; and (4) self-cleaning furnaces for colliery 
waste. The illustrations represent actual installations in electric 
power stations, dye works, textile mills, collieries, soap works, and 
pumping stations, 

ASHTON, Frost AND Co., Limited, Blackburn.—This firm has 
sent us a couple of tastefully printed catalogues. One is devoted 
exclusively to pumping engines, and includes illustrations of 
triple-expansion pumping engines supplied to the Nottingham and 
Blackburn Corporations and the Metropolitan Water Board, 
horizontal cross-compound pumps, electrically-driven three-throw 
pumps, and a very full description of the construction and operation 
of the Gutermuth valve. The other catalogue is devoted to steam 
engines and mill gearing, and contains plates of Corliss mill 
engines up to 2300 horse-power. 

ScumipT’s SUPERHEATING COMPANY, Limited, 28, Victoria- 
street, Westminster, S.W.—This is an interesting pamphlet on 
the application of bighly superheated steam to locomotives. It deals 
with the history of the application of superheated steam to locomo- 
tives, with special reference to the Schmidt system, and setsforth the 
claims made for this system. The pamphlet also gives particulars 
of various types of engines to which these superheaters have been 
fitted, and the Schmidt superheater is fully described. The 
question of maintenance is considered. Sectivns are also devoted 
to Schmidt’s piston valve, relief valves, lubrication, details of 
stuffing-boxes, and by-pass and snifting valves. A list of English 
engines fitted with this type of superheater is also included. 

THe Hart AccUMULATOR CoMPANY, Limited, Marshgate-lane, 





Stratford, London.—A new and well-bound catalogue has been 


——— 
————— 


forwarded to us which should prove of interest i 
associated with storage batteries, Among other thing nore 
instructions for erecting and working accumulators, prices” = 
other particulars of batteries suitable for many classes of service 
and it also has reference to switchboards, spare parts, cell-testin, : 
voltmeters, cell inspection lamps, &c. It should be mentioned 
that besides dealing with batteries suitable for central stations and 
agen installations the catalogue has reference to small cells such 
or example, as those used for ignition, motor car lighting train, 
yacht, and carriage lighting. ‘he section devoted to instructions 
for working batteries contains some very useful information, : 








PERSONAL AND BUSINESS ANNOUNCEMEN'’S. 


Tue Price Air Lift Pump Company has removed its offices 
62, The Crescent, Wimbleden Park, S-W. aaa: 

WE understand that Mr, C. C. F. Monckton, M.1.E.E., has given 
up his consulting practice at Parliament-mansions, Victoria-streot 
5.W., to take up the newly established post of Superintendent of 
Telegraphs and Telephones, Fiji, and left England on November 
15th. is business will be carried on by Mr. Arnold G. Hansard 
M.I E.E., of the same address, in conjunction with whom he has 
worked for the last five years. 

WILLIAM FirtH, Limited, of Leeds, inform us that they have 
completed arrangements to hand over that portion of their business 
dealing more particularly with the requirements of engineers and 
builders, including their stock at Water-lane and Great Wilson. 
street, Leeds, to a new company, registered as Firth, Dunlop and 
Ranken, Limited, the directors of which are Mr. William Firt}, 
Mr. John Dunlop, and Mr. John Ranken, whilst William Firth, 
Limited, of which the directors are Mr. William Firth and Mr, 
Douglas A. Firth, will in future direct their attention to the 
requirements of collieries, railway contractors, quarries, &c. 

SUBMERSIBLE Morors LiMiTED, of 23, St. Swithin's-lane, 
Lombard-street, E.C., inform us that they have taken over the 
works and business of the J-L Manufacturing Company, Limited, 
of Johnson-street, Southall, as from the llth August, 1911. Mr, 
T. L. Reed-Cooper, managing director of the J-L Manufacturing 
Company, Limited, has been appointed managing director of this 
company, and the whole of the J-L Manufacturing Company, 
Limited’s, staff has been retained. The name of the company wil! 
be altered at an early date to Submersible and J-L Motors 
Limited, and in addition to the laminated field ‘‘J-L” mutors and 
dynamos, the manufacture of which will be continued, the manu- 
facture of the ‘‘ Macdonald” submersible motor is being transferred 
to the Southall Works. 








PRESENTATION.—On Saturday evening, the 11th inst., at the 
Connaught Rooms, Great Queen-street, Kingsway, the staff of the 
headquarters of the West Ham Corporatiun Electricity Department 
at 84, Romford-road, foregathered to dine and to present a testi- 
monial in recognition of their esteem and regard to Mr. W, 
MacKenzie, late mechanical superintendent of the generating 
station, Canning Town, on his leaving the West Ham Corporation's 
employ for that of the Charing Cross and Strand Electrical Supply 
Company, for which undertaking he has taken up the duties of 
station supesintendent at its principal generati station in 
Marshgate-lane, Stratford. The gathering was presided over by 
Mr. H. H. Couzens, engineer and manager of the West Ham (or- 
mye Electric Supply, who at the close of the dinner presented 
Mr. MacKenzie with a silver cigarette case, match-box, and 
sovereign purse. 

ConTracTts.—Among the orders recently received by the 
Mirrlees Watson Company, Limited, of Glasgow, are several for 
surface condensing plants and jet condensing plants. The latter 
include a Mirrlees-Leblanc plant for Mr. Edouard Bataille, of 
Paris, and a Mirrlees-Edwards air pump for the London Electric 
Supply Corporation, of Deptford.—Lobnitz and Co., Limited, 
Renfrew, have received an order from the Suez Canal Company 
for a rockcutter of the largest size, being the third machine of this 
type supplied by them to the Suez Cana].—The directors of the 
A bl Sugar Factory of the Beira Rubber and Sugar Estates, 
Limited, have placed with Fawcett, Preston and Co., Limited, of 
Liverpool, who supplied the original machinery and plant for the 
equipment of the factory, an order for further machinery to 
increase the output for the 1912 crop. The additional machinery 
includes Babcock and Wilcox boilers, a 34in. by 72in. cane will 
fitted with hydraulic attachments driven through compound steel 
gearing by a horizontal steam engine ; also juice heaters, clarifiers, 
crystallisers, ten centrifugal machines, filter presses, &c. 


THE JUNIOR INSTITUTION OF ENGINEERS.—A number of members 
of this institution, with the permission of the chairman and 
directors, visited the works of the Tottenham and Edmonton (as 
Light and Coke Company on Saturday afternoon, November 18th. 
Under the guidance of Mr. A. E. Broadberry, engineer, assisted 
by members of the staff, they were shown No. 1 retort-house, 
containing 18 beds of eight 22in. by 16in. through retorts, with 
regenerative heating—total 144 retorts, which are operated by a 
Fiddes-Aldridge machine, and the coke is removed by a De Brouwer 
hot-coke conveyor. A setting of verticals is now on order, and 
when complete the total capacity of the house will be 3,000,000ft. 
perdiameter. No. 2 retort-house containing at present 24 beds of 
tens, 22in. by 16in. through retorts, with regenerative heating. 
The charging and discharging is effected by De Brouwer’s pro- 
jectors and pushers. The coke arrangements are similar to No. 1 
house. The total capacity of the house is 3,750,000ft. per day. 
The water-gas plant was first put in operation in 1894, when 
Beckton was the only other works in England using the system. 
The two original sets have been scrapped, and one larger set 
(1} millions) put in their place. The plant now consists of :—Two 
sets (500,000ft. each), 1,000,000 cubic feet ; two sets (1,000, 000ft. 
each), 2,0.0,000 cubic feet ; one set (1,250,000ft. each), 1,250,000 
cubic feet. The growth of the output since Mr. Broadberry 
received chief control in 1899 has en from 575,658,000 to 
1,687,811,000 cubic feet in 1910, and clear indications show that this 
year’s output will be at least 1,770,000, 000ft. 


THE Motor BarcE AND Tuc OcariTta —James Pollock, Sons 
and Co., Limited, 3, Lloyd’s-avenue, London—also at Liverpool— 
have just completed a motor barge and tug, the dimensions of 
which are :—Length, 92ft. 6in. by 19ft. by 7ft. 8in ; and same is 
fitted with a 120 brake borse-power Bolinders direct reversible 
crude oil marine engine, for which Messrs. Pollock are the 
British representatives. This craft, which is named the Ogarita, 
has been built specially for — Channel work, and is of a 
type that will behave comfortably during the variable weather 
which has to be met with in the Channel at all times of the year. 
The motor is placed immediately aft of the hold, and the exhaust 
is carried out to the stern. The trial trip of this vessel took place 
on the Stokes Bay mile, and the speed attained was 10} miles 
per hour, this being 1? miles over and above the speed contracted 
for. Previous to this trip the Ogarita made the voyage from the 
Tyne to Portsmouth during the recent storms that have been 
raging around the English coast; in fact, at times she was half 
under water, and the weather became so bad that at last it was 
decided to batten down the engine-room so as to save flooding. 
The fuel used on the trial was Scotch shale oil costing about 3d. 

r gallon, having a specific gravity of -863, and a flash of 230 deg. 

‘ab. This fuel is a product of crude shale oil, and is intermediate 
between illuminating and lubricating oils. Tae consumption of 
fuel for this 120 brake horse-power engine is, we are informed, 
approximately 200 gallons per twenty-four hours when working at 
full load, as against about 3¥ tons of coal if a steam set had been 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

SATISFACTORY accounts are given regarding business in 
iron and steel. At a recent meeting of the Steel Convention the 
inland demand in semi-finished steel was stated to be healthy, and 
that more orders were being secured for the current quarter. 


Much firmness is shown in export = an especially good inquiry 
coming in from Great Britain. 


he Baden State Railways are 
going to place further orders in railway material, and the Saxon 
State Railways have, likewise, come forward with their require- 
ments for next year, which are about the same as in the year 
before. Foreign trade in heavy rails continues favourable ; the 
same may be said of sectional iron. The sales of the Steel 
Convention in October of this year were 472,096 t., as compared 
with 02.946 t. in September of this year, and 459,449 t. in October, 
1910. Of the above-named quantity, 155,728 t. were semi-finished 
steel, as compared with 153,943t. in September of this year, and 
131,712. in October, 1910; railway material, 157,485 t., as com- 
pared with 173,761 t. in September of this year, and 181,958 t. in 
October, 1910; sectional iron, 158,883 t., as compared with 
172,242t. in September of this year, and 145 759t. in October, 
1910. The condition of the machine industry has continued 
satisfactory ; in South and West Germany especially the shops 


have been well engaged. 


The Silesian Iron Market. 

Reports continue fairly favourable, all the principal trades 
being well engaged. Though highly developed, generally, the 
Silesian iron industry is entirely dependent on foreign supplies of 
iron ore. Some days ago a number of representatives of the 
Silesian ironworks visited the Siegerland for the purpose of signing 
contracts for supplies of roasted Spathose iron ore ; about 300,000 t. 
will be riaelinl which is nearly 7 per cent. of the total output. 
The Siegerland mine owners are about to submit a request to the 
Government for a reduction in ore freights, such as would bring 
the price per wagon to M, 250 p.t., free Upper Silesian works ; the 

sresent quotation for Siegerland iron ore is M.170 per wagon. 

he prices for zinc were slightly raised on the 20th inst., the 
advance is 30 pf. per 100 kilos. for the present year, and 50 pf. for 
the first quarter of 1912. 


List Quotations. 

The following are the current list rates, per ton free at 
works :—Spiegeleisen, 10 to 12 per cent. grade, M.72; forge pig, 
M. 62: hematite, M.73 to M. 74.50; foundry pig, best quality, 
M. 70.50 ; second, M. 67:50 ; iron for steel making, M. 64 ; common 
basic bars, M. 102 to M 105; iron bars, M. 130 to M. 133; basic 
hoops, M. 127.50 to M 1380; common basic plates, M. 120 to 
M. 122; steel plates for boilermaking purposes, M.130 to M. 132; 
sheets, M. 137.50 to M. 140 ; drawn iron or steel wire, M. 122.50. 


The German Coal Market. 
Coal and coke are reported to be animated and firm, but 
wagons are scarcer than ever, to the great disadvantage of both 
urchasers and producers, It is reported from Luxemburg that in 
Bashy, near the French frontier, a coal vein has been struck at a 
depth of 1000 m. 


Austria-Hungary. 
The business done in iron and steel has been pretty lively ; 
all articles of finished iron have shown increasing life, and rates 
are stiff. Coal is firm in price and brisk in sale. 


From the Belgian Iron Industry. 

Contracts come in freely, and a good many works report 
themselves so well provided with orders that they have to decline 
to accept contracts for delivery in December of this year. Pig 
iron shows an improving tone, and the regulation of prices for the 
Luxemburg-Lorraine works will probably lead to a general improve- 
ment in the quotations for crude iron. The inland consumption of 
pig iron has steadily increased of late. House coal is strongly 
called for generally, only in a few instances has demand been 
lower than was expected ; in the Mons district, for instance, heavy 
stocks in best house coals are reported to exist. There has been 
less life in briquettes recently, consumers as well as dealers pur- 
chasing moderately. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 15th. 


THE manufacturers of crude steel throughout the States have 
been pursuing a more conservative policy in extending capacity 
than the manufacturers of sheets, tin-plate, wire, pipe, and plates. 
Hence in the event of a general uplift in demand crude steel would 
respond to the movement in higher prices sooner than the latter 
products just named. The manufacturers of wire products have 
expanded capacity to a large extent, and it would require an 
enormous movement to employ all of the capacity. The steel rail 
mills are now in sight of a large volume of business, as it is the 
custom of railroads generally to contract for the next year’s 
requirements about this time. The cast iron pipe makers report 
a continuance of heavy demand, and this is indicated by large 
orders placed for pipe iron, most of which have gone to southern 
furnaces. The manufacturers of structural material have taken 
heart over the large inquiries that have appeared during the past 
week and over the information that orders are likely to be placed 
soon for the two or three big enterprises calling for very large 
quantities. These total requirements in the vicinity of this city 
aggregate something like 140,000 tons. Notwithstanding all these 
encouraging features, the increase of business in sight and in pro- 
spect is far below what the mills are capable of turning out. 
Prices still weaken in consequence, particularly in steel plates, the 
minimum having been reached at Pittsburg, in which 1 10 a pound 
was named. Pilates are also weakening. There is something hke 
a scramble for 1912 business. Copper is looking upward, and 
the price to-day for electrolytic is 12.75. This improvement is 
based upon the decrease of the foreign visible supply and a drop 
in home stocks. 








THE ELECTRO-HYDRAULIC STEERING GEAR OF THE ARAMA.—The 
new Orient liner Arama is fitted with the Hele-Shaw-Martineau 
electric hydraulic steering gear which was described in a paper 
before the spring meeting of the Institution of Naval Architects. 
The two hydraulic rams are placed aft of the rudder head, and act 
on a tiller which appears to have only about ith of the leverage of 
the steam gears’ quadrant, and yet the whole gear looks absurdly 
small, We have been informed that on the trip round from the 
Clyde, in a choppy sea, the electric motor was only required to 
give out some two horse-power to deal with the ordinary small 
movements of the helm to keep the ship on her course, the 
maximum for ‘hard over” at 14 knots being 17 horse-power, 
though the motors fitted have a capacity of 45. Another interest- 
ing point appears to have come to light in the trip round when 
using the steam gear, namely, that the hydraulic cylinders which 
are always ‘‘in gear” act as excellent buffers and relieve the 
steam gear of a lot of shocks. The 6in. diameter pin, which is 
used to disconnect the steam gear, is raised out of gear by means 
of a screw thread and a large hand wheel, and the operation of 
disconnecting can be performed in 1} minutes in smooth water. 
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LOCOMOTIVES. 


2446. January 3lst, 1911.—Auromatic ConTROL FOR CYLINDER 
By-Pass VALVE ON LOCOMOTIVES OR OTHER ENGINES, Hen 
Fowler, of ‘‘The Hollies,” Challaston, Derbyshire, and J. E. 
Anderson, cf 52, Empress-road, Derby. 

This appliance is intended to relieve automatically the compres- 
sion and suction which occur at the ends of the cylinders when the 
engine is running without steam. A pipe is arranged to connect 
the two ends of the cylinder, and midway along this pipe a double- 
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beat valve is situated. A control cylinder is placed immediately 
over the valve and receives a supply of steam from the cylinder 
side of the main regulator valve. Thus, when the regulator valve 
is open the steam pressure within the control cylinder closes the 
double-beat valve. But when steam is shut off this pressure is 
released, the valve is free to rise from its seats, and communication 
is established between the two ends of the cylinder.— November 1st, 


TRANSMISSION OF POWER. 


21,662. July 19th, 1910.—IMPROVEMENTS IN PROTECTIVE DEVICES 
FOR ELECTRIC DISTRIBUTION SysTEMS, The British Thomson- 
Houston Company, Limited, of 83, Cannon-street, London, 
E.C., and James Whitcher, of 8, Clifton-road, Rugby. 

S S! are series transformers situated at opposite ends of a feeder 
F. PP area pair of pilot wires connecting the ends of trip coils 
W W’, which control the opening of circuit breakers situated at 
the ends of the feeder. Each transformer has one terminal con- 
nected to the trip coil circuit through a resistance R R!, and the 
other terminal is connected to a point of the trip coil winding 
intermediate between its ends. In the lower engraving the same 
connection is shown for a three-phase system in which all three 
phases are protected by series transformers and trip coils for each 
phase. By means of the connection above described it will be 
seen that of the normal current in the trip coil cireuit, due to pilot 
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wire pt or other cause, the current which flows in the portions 
C C! of the trip coil windi W W! produces an electro-magnetic 
effect which is op to that due to the current in the remainder 
of the winding. The ampére turns of the parts C C! are suitably 
proportioned so as just to annul or compensate for the normal 
current in the trip coils. The resistances R R! are provided for 
the purpose of at: et of the normal current. The coils C C! 
may be part of the trip coil winding, as shown, or they may be 
separate coils. Referring to the middle engraving, instead of 
earthing the protective circuit, as shown, the equi-potential points 
J J! may be earthed so that a solid earth connection is provided 
for each transformer winding, which reduces the risk of shock ; 
and also stray currents entering and leaving the system through 
~ eon) will not affect the relays or trip coils W W!.—Novem- 
st, . 


16,234. July 13th, 1911.—IMPROVEMENTS IN AND RELATING TO 
PROTECTIVE DEVICES OF THE TYPE KNOWN AS LIGHTNING 
ARRESTERS, Elmer Elsworth Farmer Creighton, of Schenec- 
wre New York. 

The object of this invention is to provide a protective device in 
which an electrolytic cell may be charged without producing 
objectionable disturbances on the system to be protected, in which 
current through the cell is prevented from pulsating in an objec- 
tionable manner, and in which abnormal potentials are taken off 
through the cell with a minimum disturbance to the system. The 


‘| whiskers D are pivoted. 





device comprises an electrolytic condenser, and there are two dis- 
charge paths connected in parallel, each containing electrodes to 
form a spark gap. A low-resistance ero path is connected 
to one terminal of the cell and electrodes, the latter being separated 
to form a spark gap. A high-resistance discharge path is also con- 
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nected to the same terminal of the cell and electrodes normally 
separated to form a spark gap of lower breakdown voltage, and 
means are provided for bridging the spark gap in the high-resist- 
ance discharge path so as to permit curren‘ to flow through the 
high-resistance path and the cell.— November 1st, 1911. 


SHIPS AND BOATS. 


17,801. August 4th, 1911.—Suip’s Brake, Richard Hoffmann, of 
28, Ober-Siegersdorf, near Fregstadt, Silesia, Germany. 
The engravings make this invention fairly clear. Wings are 
hinged to the vessel’s sides, and when it is required to stop the 
ship these wings are given an initial push out from the sides by 
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means of steam cylinders. They are held in their out position by 
steel cables passing over winches, which cables and winches are to 
be used for returning the wings to their closed position. By 
operating the wings separately the ship can be turned round 
quickly.— November 1st, 1911. 


ORDNANCE AND ARMOUR. 


11,321. May 10th, 1911.—ImPROVEMENTS IN TORPEDOES, Eugene 
Schneider, of Le Creusot, Saone-et-Loire, France. : 

The improvements described in this specification deal with the 
percussion points of torpedoes. The percussion point consists of 
aconical body A provided with a screwed base B. Three bosses 
C are formed on the body and to these the antennx or impact 
Inside the head A the ends of the 
antenne D grip under a flange formed on a conical knife E. This 
knife is seated on an inwardly projecting hollow boss forming part 
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of the body A. The striking point F can slide within this boss, 
A spring interposed between the boss and a collar formed on the 
striker tends to push the latter inwards and so to fire the detonator. 
Before the torpedo is fired the striker is prevented from touchi 
the detonator by a safety propeller G screwed on to its point, ani 
by a copper wire H extending through the head and passing 
through a hole in the striker. At the same time the conical knife 
is held up by a safety rod J screwed into the collar of the knife and 
bearing against the boss of the safety propeiler. An additional 
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source of safety is provided by a pin K passing through the head 
A and a hole in the striker. Just before firing this pin is with- 
drawn. As the torpedo moves through the water the propeller G 
becomes unscrewed and drops off. All that is now holding the 
striker is the copper pin H. This is sheared by the descent of 
the knife if the impact is oblique or by the force of the blow on 
the striker if the impact is direct.— November 1st, 1911. 


MEASURING AND TESTING INSTRUMENTS. 


24,949. October 27th, 1910.—IMPROVEMENTS IN DYNAMOMETERS, 
Heenan and Froude, Limited, of Newton Heath Ironworks, 
Manchester, and Fred Harrison, with the said company. 

It is stated in this specification that if a Froude water-type 
dynamometer be run full of water the range of torque which can 
be measured is limited. This is so because when the apparatus is 
full it requires a considerable amount of energy to rotate the rotor. 
If, however, it is run with a reduced quantity of water there is a 
tendency to form a vacuum in the cups of the rotor and stator. 
This interferes with the whirling of the water and upsets the 
accuracy of the readings. In the present invention the quantity 
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of water in the machine is automatically —o— to suit the 
torque being measured. The vacuum difficulty is overcome by 
providing air passages through the inclined vanes of the stator. 
The regulation is effected by a valve A on the supply pipe con- 
nected by levers and links BC D with the stator casing. It is 
arranged that if the arm E falls the valve will be closed. The 
supply being cut off the water is driven out of the apparatus until 
the arm begins to rise. This goes on until the applied torque and 
the reaction of the dynamometer are in balance. The air supply 
to the cups is led from the annular chambers F through the pas- 
sages G. Water is admitted to the cups by way of the passages 
H in the vanes.— November 1st, 1911. 


2574. February Ist, 1911.—Srrarn INpIcaToR FOR USE ON ANY 
STRUCTURE SUBJECTED TO STRESS OR IN CONNECTION WITH 
TESTING AND LIKE MACHINES, W. R. G. Whiting, of 2, Lark- 
spur-terrace, Newcastle-on-Tyne. 

To the test piece A two pillars B B are attached in a convenient 
manner. The heads of these pillars are drilled to receive the 
rods C D, which rods may be clamped in any desired position by 
the set screws EE. The rod C carries a cylinder F, the mouth 
of which is closed by an elastic membrane. Against this mem- 
brane a plunger G carried by the rod D bears. The cylinder F 
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is provided with a tee-piece, one limb of which is arranged as 
an adjusting device, and the other limb of which is connected to 
a fine-bore glass tube H. This tube is provided with a scale J. 
The cylinder, tee-piece, and glass tube up to its zero marking 
being filled with a suitable liquid, any strain of the test piece 
will be indicated by a change in level of the liquid in the glass 
tube, and from the amount of this change the amount of the 
strain can be determined. By interchanging the adjusting cock 
and the glass tube the instrument can be made to suit the case 
of a vertical test piece.—November 1st, 1911. 


9737. April 21st, 1911.—IMPROVEMENTS IN Compasses, A. L. 
Doignon, of 11, rue Hoche, Malakoff, Seine, France. 

A gyroscope rotated electrically is enclosed in a casing A 
suspended from a cardan joint B by means of arod C. The rod 
C carries a compass rose D, the north and south line of which is 
parallel with the axis of the gyroscope. The outer ring E of the 
cardan suspension is supported magnetically, being, as it is, the 
annular core of an electro-magnet F. The core is held central by 
ball bearings, as shown. The electro-magnet F is itself supported 
from a cardan joint G, the outer ring H of which is suspended 
from the binnacle J by springs. The magnetic suspension of the 
gyroscope and its gear is for the purpose of reducing to minimum 
the pivoted frictional forces. To damp the oscillatory movements a 
device similar to that used in electric meters is employed. Thusa 
movable copper dise K is held between a ring of fixed electro- 





magnets L. A mercury level M is mounted on the rod C with its 
axis parallel with the axis of the gyroscope. An electrical 
resistance is provided inside this level. the ends of this 
resistance are connected to the coils of the electro-magnets L and 
to two external resistances N N, as shown in Fig. 2. The 
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damping device thus constitutes a Wheatstone bridge. The tilting 
of the level cancels wholly, or in part, the resistance at one or 
other of the sides of the level, and so produces a damping force on 
the copper dise proportional to the rate of precession.— November 
1st, 1911. 


13,801. June 9th, 1911.—IMPROVEMENTS IN AMMETERS OF THE 
DYNAMOMETER TYPE, Siemens Brothers and Co., Limited, of 
Caxton House, Westminster, S. W. 

The fixed coil has two windings on a ring R formed of sheet iron. 
The ring is provided with an inneriron core K. The moving coil 
B carrying the pointer Z moves in the air space X between the two 
iron parts. On the base plate G of the instrument a transformer 
T is arranged, whose primary winding P in series with the fixed 
coils F of the ammeter is inserted in the circuit, whose current is 
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to be measured. The moving coil B is connected to the secondary 
winding S of the transformer T. The periphery of one of the iron 
parts K or R is so constructed that the coil B with increasing 
deflection is always moving into a wider part of the airgap. If 
one of the two iron parts, for example the outer part R, is turned 
about its centre, the field in which the coil moves should be 
altered. The alteration of the field can be used to alter the 
range of the instrument. For this purpose the iron ring R is pro- 
vided with slots A and clamping screws 0.— November 1st, 1911. 


15,090. June 28th, 1911.—A FricTION PERMEAMETER FOR TEST- 
ING MAGNETIC MATERIALS, William Henry Fullarton Mur- 
doch, 14, Howitt-road, Hampstead, London, N.W. 

A piece T of the material to tested which may be of cylin- 
drical section is inserted in the hollow cylindrical yoke Y Y, and 
magnetised by a coil or coils carrying an electric current. This 
yoke is divided at F F into two portions which are accurately 
faced. The specimen T is clamped at the lower end by a pinching 
screw S, or it may be screwed into the lower end. The top portion 
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of the yoke is free to turn about the specimen as an axis. To 
the top part of the yoke is attached a pillar P, of brass carrying 
a torsion head H, and a graduated dial D. About the pillar P 
is a helical spring attachec to the torsion head H, and to the 
top of the yoke Y, so that on turning the torsion head [I the 
frictional torque may be measured by the angle turned through 
from a zero position by theindex I. The dial Dis supported by 
brass supporting brackets B fixed to the top of the yoke. The in- 
strument stands on a base plate K. The torque necessary to cause 








steady sliding being measured and the magnetising current being 
noted, the magnetic properties of the specimen may be deduced. 
— November 1st, 1911. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,005,457. INTERNAL COMBUSTION ENGINE, F’. Oberhéinsli, Bregen-, 
Austria-Hungary.—Filed November 28th, 1910. 

This invention applies to engines of the compressed air ignition 
type. The claims cover the combination with the power cylinder 
of a combustion chamber, an atomiser nozzle arranged to open into 
the combustion chamber, a cut-off valve in the atomiser nozzle, « 
spring for normally holding the cut-off valve in closed position, » 
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pump for forcing the liquid fuel through the atomiser nozzle 
past the cut-off valve, an overflow valve, an operating lever for the 
pump actuated from the engine shaft, a stud, an excentric adjust- 
ably mounted on the tal, a regulating lever mounted on the 
excentric and adapted to control the overflow valve, and a link 
connecting the regulating lever with the operating lever whereby 
the pump and the overflow valve are operated according to the 
speed of the engine. There are three long claims. 


1,005,711. GENERATING Steam, W. ZL. Johnson, Middleshrough, 
England, assignor of one-half to Bell Brothers, Limited, Middles- 
brough, England.—Filed April 7th, 1911. 

This patent is for a process of generating steam which comprises 























the steps of pouring molten slag into water to which milk of lime 
has been added, subjecting the steam so formed to the action of 
caustic soda, and finally adding ammonia to the steam. There are 
three claims, 
1,005,976. Pump PicnocEr, H. Jones, Richmond, Ind.—Filed 
August 25th, 1910. : 
This patent is fora water-packed plunger composed of a series 
of cylindrical sections or parts, the lowest part containing a valve 
and valve seat and all the other sections constructed alike, 
separated by annular slots and connected by a rod passing 
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centrally through a spider in each part, said like sections being 
separated by means of bosses at the centre of each whereby an 
annular slot is formed between the peripheries of each pair of 
adjacent sections, the upper like parts having no machine work to 
finish except a hole drilled in the centre for a rod to pass through. 
There are three claims. 








Ir is stated in the Electrician that remarkably low 
figures for cost have been secured on the large turbine installation 
at Randfontein. The cost of generation has been reduced to 0.21d. 
per unit at the switchboard, and to about 0.35d. distributed to the 
motors. It is estimated that the Randfontein group is saving 
£75,000 a year by having its own installation. But this must not, 
it is pointed out, be taken as implying that it would be cheaper 
for most of the companies to generate their own current instead of 
purchasing it as at present, Randfontein, East Rand, and to a 
lesser extent Kleinfontein- Benoni, are huge concentrated 
properties requiring large amounts of power and having a very 
high load factor. The opinion is expressed that it would also 
probably pay the Cinderella Consolidated and the Modder State 
Mines, possessed as they are of such large areas and having big 
stamping works, to install their own plant. 
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